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Nositel'né zariadenie pre monitorovanie aktivit spolocenskych zvierat
Wearable device for pet activity monitoring
Abstrakt prace SVOC

Vypracoval: Michal PeSko

Nazov vysokej Skoly: Materidlovotechnologicka fakulta STU v Bratislave
Veduici prace: : doc. Ing. Juraj Dudak, PhD

Pracovisko: Ustav aplikovane]j informatiky, automatizacie a mechatroniky
Akademicky rok: 2024/2025

Abstrakt: Nositelné monitorovacie zariadenie ActiFIT Tracker je sucastou systému monitorovania
aktivit vybraného druhu spolo¢enského zvierata. Ziskané (daje je moiné pouzit pre posudenie
celkového zdravotného stavu sledovaného zvierata, pricom cielovou skupinou pouzivatelov systému
sU bezni majitelia zvierat — vtomto pripade psov. Zariadenie ActiFIT Tracker je urcené pre beiné
nosenie na obojku. Riadiacim prvkom je mikroradi¢ STM32WB s Bluetooth Low Energy stackom
a implementovanou konvoluénou neurénovou sietou pre klasifikaciu aktivit na zadklade udajov
inercialnej meracej jednotky. Komunikdciu zariadenia so serverom sprostredkovava synchronizacna
stanica ActiFIT Base Station, ktord Udaje pravidelne nacitavané zo zariadenia nahrava do databdzy cez
webové API. Stanica je kompaktna a mdze byt umiestnend v interiéri na mieste, pri ktorom sa pes ¢asto
zdrzuje. Ziskané Udaje su na serveri agregované a pouzivatelovi prezentované prostrednictvom
desktopovej aplikacie vo forme grafov a textovych informdcii. Pre posudenie dennej dosiahnutej
pohybovej aktivity je na zdklade ziskanych udajov a fyzickych vlastnosti psa pocitany Ciselny index.
Okrem toho su aktivity, vratane pitia vody, prezentované aj jednotlivo v ramci zvoleného ¢asového
obdobia. Potencidlnym prinosom vzhladom na existujlce rieSenia je odstranenie zavislosti na platenej
subskripcii pre mobilnu siet (pouzivanu zariadeniami pre komunikaciu so servermi), predizenie doby
vydrze batérie a pridané druhy aktivit.

Klacové slova: rozpoznavanie aktivit, konvoluéna neurdnova siet, Edge Al, akcelerometer.

Abstract:

The ActiFIT Tracker wearable monitoring device is a part of a system for monitoring the activities of a
selected pet species. The data collected can be used to assess the overall health of the animal being
monitored, with the target group of users of the system being ordinary pet owners - in this case dogs.
The ActiFIT Tracker device is designed to be routinely worn on a collar. The control element is the
STM32WB microcontroller with Bluetooth Low Energy stack and implemented convolutional neural
network for activity classification based on inertial measurement unit data. Communication between
the device and the server is mediated by the ActiFIT Base Station synchronization station, which
uploads the data periodically retrieved from the device to a database via a web API. The station is
compact and can be placed indoors in a location where the dog is often present. The data collected is
aggregated on the server and presented to the user via a desktop application in the form of graphs and
textual information. A numerical index is calculated to assess the daily physical activity achieved based
on the data collected and the physical characteristics of the dog. In addition, activities, including water
drinking, are also presented individually within the selected time period. Potential benefits with
respect to existing solutions are the removal of dependency on paid subscription for the mobile
network (used by devices to communicate with servers), increased battery life and possibly added
activity types.

Keywords: activity recognition, convolutional neural network, Edge Al, accelerometer



Transformacia tlacovych podkladov pre 3D tlac v robotike
Transformation of printing substrates for 3D printing in robotics
Abstrakt prace SVOC

Vypracoval: Dmytro Sabitov

Nazov vysokej Skoly: Materidlovotechnologicka fakulta STU v Bratislave
Veduici prace: doc. Ing. Juraj Dudak, PhD

Pracovisko: Ustav aplikovane]j informatiky, automatizacie a mechatroniky
Akademicky rok: 2024/2025

Abstrakt:

Cielom tejto prace bolo vytvorit aplikaciu na konverziu siborov G-kddu (ISO 6983) na riadiace prikazy
pre priemyselné roboty. Aplikdcia vyvinutd v jazyku Python s pouzitim grafického rozhrania wxPython
konvertuje trajektérie pohybu na prikazy Rapid.

Medzi zakladné funkcie patri importovanie suborov G-kddu, ich analyza a prevod linedrnych trajektorii
(GO0, GO1) na prikazy Movel pre roboty. Softvér umoznuje prisposobit parametre konverzie: rychlost
pohybu, zénu presnosti a orientaciu nastroja.

Vizualizacny modul poskytuje trojrozmerné zobrazenie trajektorii, ktoré umozZnuje skontrolovat
spravnost konverzie pred jej pouZitim na zariadeni. Vizualizacia je vytvorend pomocou kniznic
matplotlib a numpy.

Aplikacia md moduldrnu architekturu, ktord umoznuje rozsirenie funkénosti o podporu dalsich prikazov
G-kdédu. Grafické rozhranie poskytuje intuitivnu interakciu a spatnu vazbu pocas konverzie.

Vyvinuty softvér optimalizuje proces programovania robotov skratenim ¢asu na prevod G-kédov na
systémové prikazy robotov, ¢o zvysSuje efektivhost implementacie robotov do technologickych
procesov.

Kliéové slova: G-Code, Rapid Code, roboty, Python

Abstract:

The aim of this contribution was to develop an application to convert G-code (ISO 6983) files into
control commands for industrial robots. The application, developed in Python using the wxPython
graphical interface, converts motion trajectories to Rapid commands.

Basic functions include importing G-code files, parsing them and converting linear trajectories (GOO,
G01) into Movel commands for robots. The software allows you to customize the conversion
parameters: motion speed, precision zone, and tool orientation.

The visualization module provides a three-dimensional view of the trajectories, which allows to check
the correctness of the conversion before using it on the device. The visualization is created using the
matplotlib and numpy libraries.

The application has a modular architecture that allows the extending of the functionality to support
additional G-code commands. The graphical interface provides intuitive interaction and feedback
during conversion.

The developed software optimizes the robot programming process by reducing the time to convert G-
codes to robot system commands, which increases the efficiency of robot implementation in
technological processes.

Keywords: G-Code, Rapid Code, robots, Python
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Navrh, vyroba konstrukcie a implementacia riadenia nizkonakladového robotického ramena
Innovation of the Product Line and its Promotional Support Design, manufacturing and
implementation of control for a low-cost robotic arm
Abstrakt prace SVOC

Vypracoval: Bc. Martin Surovec a Bc. Daniel $asik

Nazov vysokej Skoly: Slovenska technicka univerzita v Bratislave, Materidlovotechnologicka fakulta so
sidlom v Trnave

Veduca prace: doc. Ing. Juraj Dudék, PhD.

Pracovisko: Ustav aplikovane]j informatiky, automatizacie a mechatroniky

Akademicky rok: 2024/2025

Abstrakt:

Projekt sa zaobera nizkouroviiovim vyvojom 6-osého robotického ramena, pri¢om cielom je vytvorit
integrovany systém od ndvrhu modelu aZ po vyrobu celej konstrukcie pomocou aditivnej vyroby. V
ramci projektu sme navrhli a implementovali komplexné riadiace jednotky, vratane vyberu motorov,
ovladacov, prevodoviek, snimacov, centralnej riadiacej jednotky, zdrojov a kabeldZe. Pouzivame
krokové motory vybavené preciznymi planetdrnymi prevodovkami, ktoré su riadené modernym
TMC5160T plus ovladacom, pre komunikaciu s TMC5160T vyuZivame SPI. Na optimalizaciu prenosu sil
z motorov do jednotlivych kibov smezaviedli dodatoéné pasové prevody, &m sa dosiahlo
rovnomernejsie rozlozenie hmotnosti manipuldtora. Kazdy kfbje vybaveny koncovymi snimaémi, ktoré
zarucuju bezpecny chod a presnu spatnu vazbu. Na prenos spravnych informacii sme implementovali
tienenu kabeldZ v kombindcii s RC filtrami, ¢o vyrazne redukuje elektromagnetické rusenie. Celkovy
chod systému zabezpecuju riadiace jednotky ST Nucleo a hlavny pocita¢, medzi sebou komunikuju
pomocou protokolu USART. Tieto riadiace jednotky umoziuju realizdciu priamej aj
inverznejkinematiky, pricom su klti¢ové presné DH parametre a spravne nastavenie homing pozicie.
Vysledky experimentélneho overenia potvrdili spolahlivost navrhnutého riesenia a jeho vyznam pre
flexibilné a presné riadenie robotického manipulator

Klucové slova: STM32, priama a inverzna kinematika, aditivna vyroba, krokové motory, TMC5160

Abstract:

The project focuses on the low-level development of a 6-axis robotic arm, aimed at developing an
integrated system from model design to the complete construction using additive manufacturing. As
part of the project, we designed and implemented complex control units, including the selection of
motors, drivers, gearboxes, sensors, a central control unit, power sources, and wiring. We use stepper
motors equipped with precision planetary gearboxes, controlled by a modern TMC5160T driver,
with SPI communication for interaction with the TMC5160T. To optimize force transmission from the
motors to individual joints, we introduced additional belt drives, achieving a more balanced weight
distribution of the manipulator. Each joint is equipped with limit sensors, ensuring safe operation and
precise feedback. To ensure accurate data transmission, we implemented shielded cabling combined
with RC filters, significantly reducing electromagnetic interference. The system's overall operation is
managed by control units ST Nucleo and main PC, communicating via the USART protocol. These
control units enable the implementation of both forward and inverse kinematics, where precise DH
parameters and correct homing position settings are crucial. The results of experimental validation
confirmed the reliability of the proposed solution and its significance for flexible and precise control of
the robotic manipulator.

Keywords: innovation, product, product line, promotional support.



Automatické sledovanie polohy osoby prostrednictvom modulu ESP32-CAM
Automatic Person Location Tracking Based on ESP32-CAM
Abstrakt prace SVOC

Vypracoval: Stanislav Yezheliev

Nazov vysokej Skoly: Slovenska technicka univerzita v Bratislave, Materidlovotechnologicka fakulta so
sidlom v Trnave

Veduca prace: doc. Ing. Juraj Dudék, PhD.

Pracovisko: Ustav aplikovane]j informatiky, automatizacie a mechatroniky

Akademicky rok: 2024/2025

Abstrakt:

Automatické sledovanie polohy osoby prostrednictvom modulu ESP32-CAM vyuziva kamerovy modul
na detekciu tvare v redlnom case a ovlada dva motory, ktoré umoznuju pohyb kamery v dvoch
stupnoch volnosti. Na zaklade analyzy obrazu systém dynamicky prisposobuje polohu kamery tak, aby
sledovala osobu a udrZiavala ju v centre zadberu. Ciefom je dosiahnut vysoku presnost a spolahlivost
sledovania tvare, o umozni vyuZitie systému v réznych oblastiach, ako si bezpecnostné aplikacie,
automatizované monitorovanie ¢i interaktivne systémy. Experimentadlne vysledky potvrdzuju, Ze
navrhnuty systém dokaze efektivne sledovat pohybujlce sa objekty a poskytuje stabilnd a plynuld
reakciu kamery. Vdaka flexibilite a moZnosti manudlneho aj automatického ovladania je mozné systém
lahko prispdsobit r6znym scendrom pouzitia, ¢im predstavuje praktické rieSenie pre inteligentné
monitorovacie technolégie.

Klicové slova: ESP32-CAM, sledovanie tvare, automatické sledovanie, detekcia objektov, inteligentné
monitorovanie.

Abstract:

Automatic person location tracking using the ESP32-CAM module utilizes a camera module to detect
a person's face in real-time and controls two motors that enable the camera movement in two degrees
of freedom. Based on image analysis, the system dynamically adjusts the camera position to track the
person and keep them centered in the frame. The goal is to achieve high accuracy and reliability in face
tracking, allowing the system to be used in various applications such as security, automated
monitoring, and interactive systems. Experimental results confirmed that the proposed system could
effectively track moving objects and provide a stable and smooth camera response. Thanks to its
flexibility and the ability to operate in both manual and automatic modes, the system can be easily
adapted to different usage scenarios, making it a practical solution for intelligent monitoring
technologies.

Keywords: ESP32-CAM, face tracking, automatic tracking, object detection, intelligent monitoring.



BEZDROTOVY PRENOS PROCESNYCH DAT PRE ROBOTICKE APLIKACIE
WIRELESS TRANSMISSION OF PROCESS DATA FOR ROBOTIC APPLICATIONS
Abstrakt prace SVOC

Vypracoval: Mario Kubecek

Nazov vysokej Skoly: Slovenska technicka univerzita v Bratislave, Materidlovotechnologicka fakulta so
sidlom v Trnave

Veduci prace: doc. Ing. Gabriel Gaspar, PhD.

Pracovisko: Ustav aplikovane]j informatiky, automatizacie a mechatroniky

Akademicky rok: 2024/2025

Abstrakt:

Cielom tejto prace je zjednodusit prepojenie signédlov z nastroja s vyuzitim technoldgie bezdrétovej
komunikacie a tym zniZit poruchovost na konkrétnej automatizovanej montaznej linke. Navrhnuté
rieSenie je realizované ako par modulov, ktoré si medzi sebou vymienaju stavy digitalnych vstupov.
Principidlne budu digitdlne vstupy z jedného modulu odzrkadlené v tvare digitdlnych vystupov na
druhom module. Moduly st zaloZené na ESP32 platforme mikrokontrolérov a vyuZivaju Wi-Fi protokol
ESP-NOW. Spravu ¢asovych reldcii a koordinaciu Uloh zabezpecuje RTOS systém FreeRTOS. Zakladnu
diagnostiku umozriuju dve LED. Pre rozsirenu diagnostiku je mozné zapojit MicroSD kartu, na ktoru sa
budu ukladat zaznamy udalosti. Komunikacia mikrokontroléra s rozSirujucim I/0 modulom a MicroSD
kartou je realizovana cez SPI zbernicu. Ochranou proti skratu na vystupe je 200 mA tavnd poistka
umiestnend pred DC-DC menicom, ktory ndsledne napdja riadiacu elektroniku na 3.3 V a ochranu proti
reverznej polarite zaruc€uje Schottkyho didda. Moduly su uchytené vo vnutri 3D tlaceného domca, ktory
poskytuje zakladnu ochranu proti poskodeniu. Modul namontovany na pevnej ¢asti linky je vybaveny
externou anténou, kym modul na pohyblivej ¢asti linky méa zabudovanu anténu, aby bol zachovany
kompaktny tvar — jeden z hlavnych dizajnovych principov tejto prace. S mensimi Upravami je mozné
moduly pouzit aj na iné aplikacie, kde je vhodné bezdrdtové prepojenie digitalnych vstupov a vystupov.
Koneénym vysledkom je redukcia kabeldZe na minimum - jeden napdjaci kabel 24 V.

Klucové slova: automatizacia, priemysel, bezdrotovd komunikacia

Abstract:

The aim of this work is to simplify the connection of signals from the tool by using wireless
communication technology and thus reduce the failure rate on a specific automated assembly line.
The proposed solution is a pair of modules that exchange digital input states with each other. In
principle, digital inputs from one module will be reflected in the form of digital outputs on the other
module. The modules are based on the ESP32 microcontroller platform and use the ESP-NOW Wi-Fi
protocol. Time session management and task coordination are enabled by FreeRTOS. Basic diagnostics
are provided by two LEDs. For advanced diagnostics, it is possible to connect a MicroSD card on which
event records will be stored. Communication between the microcontroller with the I/O expansion
module and the MicroSD card is realized via the SPI bus. Short circuit protection at the output is
provided by a 200 mA fuse placed before the DC-DC converter which then supplies the control
electronics with 3.3 V and reverse polarity protection is provided by a Schottky diode. The modules are
mounted inside a 3D printed housing which provides basic protection against damage. The module
mounted on the fixed part is equipped with an external antenna while the module on the moving part
has a built-in antenna to maintain a compact shape — one of the main design principles of this work.
With minor modifications, the modules can also be used for other applications where wireless
connection of digital inputs and outputs is feasible. The result is
a reduction of cables to a minimum - one 24 V power cable.

Keywords: automation, industry, wireless communication



Navrh a implementacia mobilnej aplikacie — sprievodca po MTF
Design and implementation of a mobile application - MTF guide
Abstrakt prace SVOC

Vypracoval: Daniel Pacesa

Nazov vysokej skoly: Slovenska technicka univerzita v Bratislave, Materialovotechnologicka fakulta so
sidlom v Trnave

Veddici prace: doc. Ing. Juraj Duddk, PhD.

Pracovisko: Ustav aplikovane]j informatiky, automatizacie a mechatroniky

Akademicky rok: 2024/2025

Abstrakt:

Cielom tejto bakalarskej prace je navrhnut a vytvorit webovu aplikaciu pre mobilné zariadenia, ktora
bude sluzit studentom 1. ro¢nika na lepSiu orientaciu po kampuse MTF STU. Aplikdcia umozni
pouzivatelom jednoducho navigovat medzi vybranymi miestnostami. Pouzivatel zada hladanu
miestnost a aplikacia mu ponukne dostupné moznosti, z ktorych si mdze vybrat pozadované
miestnosti. Aplikacia bude obsahovat prehladné 2D mapy kampusu zobrazené z horného pohladu,
pricom mapy budu vytvorené vo vektorovej grafike, aby sa zachovala kvalita pri zvaéSovani alebo
zmensSovani. Webova aplikacia bude uréend hlavne pre smartféony a bude dostupna na réznych
operacnych systémoch. Pouzivatel si bude moct aplikaciu pridat na plochu svojho zariadenia. Z dévodu
narocnosti presného uréovania polohy prostrednictvom GPS alebo pomocou inych lokalizaénych
technolégii budd v kampuse v délezitych bodoch budov rozmiestnené QR kddy, ktoré umoznia
identifikovat aktualnu polohu pouZivatela a ulah¢ia navigaciu. Tato praca prispeje k pohodlnejsiemu
presunu Studentov po budove a poméze zvyknut si na nové prostredie skoly.

Klucové slova: Webova aplikacia, navigacia, kampus MTF STU, QR kddy, vektorova grafika

Abstract:

The aim of this bachelor thesis is to design and develop a web application for mobile devices that will
serve 1st year students to better navigate around the MTF STU campus. The application will allow users
to easily navigate between selected rooms. The user will enter the room they are looking for and the
app will present them with the available options from which they can select the desired rooms. The
app will include clear 2D maps of the campus displayed from an overhead view, and the maps will be
created in vector graphics to preserve quality when zoomed in or out. The web app will be mainly for
smartphones and will be available on a variety of operating systems. Users will be able to add the app
to their device's desktop. Due to the difficulty of pinpointing location through GPS or other location
technologies, QR codes will be deployed on campus at important points in the buildings to identify the
user's current location and facilitate navigation. This work will help to make new students more
comfortable as they move around the building and make the campus environment easier to get used
to.

Keywords: Web application, navigation, MTF STU campus, QR codes, vector graphics



BEHAVIORALNY MODEL ZASOBNiKA MATERIALOV PRE VIRTUALNE UVADZANIE DO PREVADZKY
BEHAVIORAL MODEL OF PROCESS CONTAINER FOR VIRUTAL COMMISSIONING
Abstrakt prace SVOC

Vypracoval: Roman Pikna

Nazov vysokej skoly: Slovenska technicka univerzita v Bratislave, Materialovotechnologickd fakulta so
sidlom v Trnave

Veduci prace: doc. Ing. Michal Kopcek, PhD.

Pracovisko: Ustav aplikovane]j informatiky, automatizacie a mechatroniky

Akademciky rok: 2024/2025

Abstrakt: PredloZena praca sa zaoberd analyzou procesného zdsobnika sypkych materidlov s ciefom
navrhnut a implementovat behavioralny model tohto zdsobnika pre virtudlne uvadzanie do prevadzky.
V teoretickej Casti je popisany zdkladny princip zasobnika a jeho vyuzZitie v priemysle. Nasledne je
odvodeny matematicky model vo forme rovnic, ktory sluzi ako podklad pre tvorbu algoritmov
behavioralneho simulaé¢ného modelu vo vyvojovom a simula¢nom prostredi SIMIT od spoloc¢nosti
Siemens. V praktickej casti je spominany behaviordlny model implementovany aje opisané jeho
fungovanie v prepojeni s vyvojovym prostredim TIA Portal. Ciefom préce je ziskat validny behavioralny
model v porovnani s fyzickym modelom v spolo¢nosti SKARTEK s.r.o., ktory bol postaveny za ucelom
vyvoja riadiacich algoritmov pre redlny zdsobnik. Spominany model bol verifikovany a validovany na
zaklade merani vykonanych na fyzickom modely pri réznych konfiguracidach vdzienej hmotnosti
a otvorenia nasypky. Zozbierané data zjednotlivych modelov boli korelované avzajomne
vyhodnotené. Vystupna analyza vysledkov merani na oboch modeloch preukazala, ze vytvoreny
behavioralny model je validny. Vdaka vytvorenému behavioralnemu modelu bude v budicnosti mozné
vo vyvojovej faze projektu usetrit naklady spojené so stavbou fyzického modelu.

Klacové slova: zasobnik, model, SIMIT

Abstract: The presented project deals with the analysis of a process hopper of bulk materials with the
aim of designing and implementing a behavioral model of this hopper for virtual commissioning. The
theoretical part describes the basic principle of the hopper and its use in industry. Subsequently, a
mathematical model in the form of equations is derived, which serves as a basis for the creation of
algorithms of the behavioral simulation model in the SIMIT development and simulation environment
from Siemens. In the practical part, the behavioral model is implemented, and its functioning is
described in connection with the TIA Portal development environment. The aim of the contribution is
to obtain a valid behavioral model in comparison with the physical model in the company SKARTEK
s.r.o., which was built for the purpose of developing control algorithms for a real hopper. The model
was verified and validated based on measurements performed on the physical model with various
configurations of the weighed weight and hopper opening. The collected data from the individual
models were correlated and mutually evaluated. The output analysis of the measurement results on
both models demonstrated that the created behavioral model is valid. Thanks to the created
behavioral model, it will be possible to save costs associated with building a physical model during the
development phase of future projects.

Keywords: process hopper, model, SIMIT
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MONITOROVANIE ENERGETICKEJ SPOTREBY NA BAZE 10T
IOT-BASED ENERGY CONSUMPTION MONITORING
Abstrakt prace SVOC

Vypracoval: Bc. Veronika Nemlahova

Nazov vysokej $koly: Slovenska technicka univerzita v Bratislave, Materialovotechnologickd fakulta so
sidlom v Trnave

Veduci prace: doc. Ing. Gabriel GaSpar, PhD.

Pracovisko: Ustav aplikovanej informatiky, automatizacie a mechatroniky

Akademicky rok: 2024/2025

Abstrakt:

Tato praca sa zaobera navrhom a implementaciou systému na monitorovanie a analyzu spotreby
elektrickej energie s vyuZitim technoldgii internetu veci (loT). Ciefom préce je vytvorit komplexné riesenie, ktoré
umozni nepretrzité sledovanie odberu elektrickej energie v redlnom c¢ase, dlhodobu archivaciu historickych
udajov a ich ndaslednu analyzu. Systém je navrhnuty primdrne na vizualizaciu spotreby, avSak umozZiuje aj
zakladné vyhodnocovanie Udajov prostrednictvom analyzy trendov, detekcie odchylok a identifikacie anomalii v
spotrebe. Na meranie boli pouZité zariadenia Shelly Pro 3EM, ktoré umoznuju trojfazové meranie elektrickej
energie prostrednictvom pridovych transformatorov s menovitymi hodnotami 120 A a 400 A, pricom vyber
konkrétneho typu bol prispésobeny poziadavkam jednotlivych meranych odbernych miest. Ziskané udaje su
spracovavané a vizualizované v softvérovej platforme Node-RED, ktora zabezpecuje komunikdciu medzi
jednotlivymi komponentmi systému, ich konfiguraciu a nasledné zobrazenie nameranych hodnét na dynamickom
webovom rozhrani. Pre dlhodobé uchovavanie udajov bol implementovany databazovy systém, ktory umozniuje
archivaciu merani a ich naslednu analyzu. Systém vyuzZiva zakladné metdédy vyhodnocovania, ako je vypocet
priemernej a maximalnej spotreby, porovnanie s historickymi idajmi a detekciu neobvyklych zmien vo vzorcoch
odberu. V buddcnosti je mozné rozsirit systém o pokrocilejSie analytické nastroje, ako su prediktivne modely
alebo strojové ucenie na optimalizaciu spotreby. Systém bol navrhnuty s dérazom na bezpecnost a spolahlivost,
pricom vsetky zariadenia boli pripojené do zabezpecenej siete a adekvatne chranené proti neopravnenému
pristupu. Vysledkom prace je plne funkény a Skalovatelny systém, ktory umoZfiuje monitorovanie spotreby
elektrickej energie v realnom case, poskytuje historické udaje na dlhodobu analyzu a zaroven ponuka potencial
pre dalSie rozsirenie a integraciu s pokro€ilymi analytickymi nastrojmi.

Klacové slova: 10T, Shelly Pro 3EM, Node-RED, monitorovanie spotreby, databazovy systém.

Abstract:

This thesis focuses on the design and implementation of a system for monitoring and analyzing
electricity consumption using the Internet of Things (loT) technologies. The goal of the project was to create a
comprehensive solution that enables continuous real-time monitoring of electricity consumption, long-term data
archiving, and subsequent analysis. The system was primarily designed for visualizing energy consumption but
also allowed for basic data evaluation through trend analysis, anomaly detection, and identification of deviations
in consumption. The measurement process utilizes Shelly Pro 3EM devices, which support three-phase electricity
measurement using current transformers with nominal ratings of 120 A and 400 A. The selection of a specific
type was adapted to the requirements of individual measurement points. The collected data is processed and
visualized within the Node-RED software platform, which facilitates communication between system
components, their configuration, and the dynamic web-based display of measured values. For long-term data
storage, a database system was implemented, allowing for data archiving and subsequent analysis. The system
employed basic evaluation methods, such as calculating average and peak consumption, comparing historical
data, and detecting unusual consumption patterns. In the future, the system could be expanded with advanced
analytical tools, such as predictive models or machine learning algorithms, to optimize energy consumption. The
system was designed with a strong emphasis on security and reliability, with all devices connected to a secured
network and adequately protected against unauthorized access. The result of this project is a fully functional and
scalable system that enables a real-time electricity consumption monitoring, provides historical data for long-
term analysis, and offers potential for further expansion and integration with advanced analytical tools.

Keywords: |oT, Shelly Pro 3EM, Node-RED, electricity consumption monitoring, database system.
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Online ystém pre navrh a spravu elektronickych vizitiek
Online system for designing and managing electronic business cards
Abstrakt prace SVOC
Vypracoval: Filip Fagan
Nazov vysokej Skoly: Slovenska technicka univerzita v Bratislave, Materidlovotechnologicka fakulta so
sidlom v Trnave
Vedtca prace: doc. Ing. Juraj Dudék, PhD
Pracovisko: Ustav aplikovane]j informatiky, automatizacie a mechatroniky
Akademicky rok: 2024/2025

Abstrakt:

T4ato praca sa zaoberd ndvrhom a implementaciou online systému pre spravu a Upravu digitalnych
vizitiek. Hlavnym cielom je vytvorit rieSenie, ktoré umozni pouzivatelom efektivne spravovat svoje
elektronické vizitky a zdielat ich prostrednictvom QR kddu alebo technoldgie NFC. Systém poskytuje
moznost upravovat osobné Udaje (meno, priezvisko, adresa...) kontaktné ddaje (email. tel. ¢islo...) a
dalSie. Vysledkom je vygenerovand digitdlna vizitka na zaklade poskytnutych udajov, ktord je
aktualizovana pri kazdej zmene spomenutych Udajov. Systém umoznuje stiahnut digitalnu vizitku vo
formate VCard pre ulozenie do telefonneho zoznamu a aj stiahnutie PDF tradi¢nej vizitky pripravenej
na tla¢ s QR kédom na zadnej strane s URL adresou na danu digitalnu vizitku.

77 v

KlGcové slova: digitdlna vizitka, online systém, QR kdéd, NFC, sprava kontaktov.

Abstract:

This thesis focuses on the design and implementation of an online system for managing and editing
digital business cards. The main goal was to design a solution that enables users to efficiently manage
their electronic business cards and share them via QR codes or NFC technology. The system allows
users to edit personal information (name, surname, address, etc.), contact details (email, phone
number, etc.), and more. The result was a generated digital business card based on the provided data,
which was updated whenever any of the mentioned details changed. The system also allows users to
download the digital business card in VCard format for saving it to their phone’s contact list, as well as
a PDF version of a traditional business card, ready for printing, with a QR code on the back linking to
the corresponding digital business card.

Keywords: digital business card, online system, QR code, NFC, contact management.
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VIZUALIZACNY A OVLADACI MODUL PRE RIADIACI SYSTEM URYCHLOVACA MTF STU NA BAZE
BECKHOFF ETHERCAT
VISUALIZATION AND CONTROL MODULE FOR THE MTF STU ACCELERATOR CONTROL SYSTEM
BASED ON BECKHOFF ETHERCAT
Abstrakt prace SVOC

Vypracoval: Iryna Lavrushyna

Nazov vysokej Skoly: Slovenska technicka univerzita v Bratislave, Materidlovotechnologicka fakulta so
sidlom v Trnave

Veduci prace: Ing. Pavol Noga, PhD.

Pracovisko: Ustav vyskumu progresivnych technoldgii

Akademicky rok: 2024/2025

Abstrakt:

T4ato praca sa zameriava na vyvoj vizualizacného a ovladacieho modulu pre riadiaci systém 500 kV
open-air idnového implantdtora, umiestneného v univerzitnom vedeckom parku Cambo MTF STU v
Trnave, primarne ur¢eného na iénovu implantéaciu. Hlavnym cielom je vyvinut softvérovy modul, ktory
zlepsi efektivitu systému, zjednodusi jeho pouZivanie a zvysi bezpecnost prevadzky, kedZe stéasny
softvér je zastarany a uZ nie je kompatibilny s novymi operaénymi systémami, ¢o mbze spoésobovat
problémy pri jeho dlhodobej prevadzke a Udrzbe. Novy softvér poskytne moderné riesenie, ktoré znizi
riziko chyb pri ovladani a zvysi celkovu spolahlivost systému. Okrem toho umozZni jednoduchsiu
diagnostiku poruch a rychlejSiu reakciu na pripadné nepredvidané situdcie. Vyvinuty modul je
implementovany v Pythone na baze priemyselného ethernetového systému Beckhoff EtherCAT, ktory
sa vyuziva na vysokorychlostné a presné riadenie v automatizacnych systémoch. Vytvoreny systém
umoziuje vizualizaciu kli¢ovych parametrov a riadenie urychlovacieho systému, poskytuje flexibilitu
pri jeho dalSom rozsirovani a prisposobeni konkrétnym poZiadavkam pouzZivatelov, takisto je nezavisly
od operacného systému riadiaceho pocitaca.

Klacové slova: riadiaci systém, urychlovac, EtherCAT

Abstract:

This project focused on the development of a visualization and control module for the control system
of a 500 kV open-air ion implanter, located in the Cambo MTF STU university science park in Trnava,
primarily intended for ion implantation. The main goal was to develop a software module that would
improve the system efficiency, simplify its use, and enhance operational safety, as the current software
was outdated and no longer compatible with modern operating systems, which might cause issues in
long-term operation and maintenance.

The new software will provide a modern solution that reduces the risk of operational errors and
increases the overall reliability of the system. In addition, it will enable easier fault diagnostics and
quicker responses to potential unforeseen situations. The developed module was implemented in
Python and based on the Beckhoff EtherCAT industrial Ethernet system used for high-speed and
precise control in automation systems. The designed system allows visualization of key parameters
and control of the acceleration system, offers flexibility for further expansion and adaptation to
specific user requirements, and is also independent of the operating system of the control computer.

Keywords: control system, accelerator, EtherCAT
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Stavovo-orientovany aplikacny model pre mikrokontoléry
STATE-ORIENTED APPLICATION MODEL FOR MICROCONTROLLERS
Abstrakt prace SVOC

Vypracoval: Bc. Matus Necas

Nazov vysokej Skoly: Slovenska technicka univerzita v Bratislave, Materidlovotechnologicka fakulta so
sidlom v Trnave

Vedici prace: doc. Ing. Juraj Duddak, PhD.

Pracovisko: Ustav aplikovane]j informatiky, automatizacie a mechatroniky

Akademicky rok: 2024/2025

Abstrakt: Tato praca predstavuje koncept stavovo-orientovaného aplikaéného modelu uréeného pre
stredne velké az velké mikrokontrolérové aplikacie. Takéto systémy Castokrat potrebuju nielen zber
udajov zo snimacov, ale aj grafické pouzivatelské rozhranie (GUI) a interakciu s pouZivatefom. Tradicné,
udalostami riadené rieSenia mozZu viest k zloZitej sprave informacnych tokov a neefektivnemu
vyuzivaniu vypoctovych zdrojov. Navrhovany model preto vyuZiva modifikovanu architekturu so
stavovym mechanizmom riadenia, priCcom zachovava nativny sekvencny pristup. Jeho hlavnym
prinosom je systematické rozdelenie aplikacnej logiky do samostatnych stavov, ktoré sa aktivuju
automaticky. Tento pristup poskytuje vyvojarovi Uplnd kontrolu nad vykonavanim kddu, eliminuje
zévislost na externych GUI frameworkov a umoZfiuje lepSiu prisposobitelnost konkrétnym
poziadavkam. DalSou vyhodou je podpora vyvoja v procedurdlnom aj objektovo-orientovanom
programovani, ¢o rozSiruje moznosti jeho vyuZitia pre roézne typy aplikacii a vyvojové ekosystémy.
PouZitie tohto modelu méze viest k robustnejsim, udrziavatelnej$im a lepsie Skalovatelnym rieseniam
v oblasti vnorenych systémov, kde je zaroven rovnako délezité aj racionalne vyuzivanie vypoctovych
zdrojov daného zariadenia.

Kli€ové slova: mikrokontrolérova aplikacia, navrhovy vzor, stavovo-orientovany model

Abstract: This projetct introduces the concept of a state-oriented application model designed for
medium to large-scale microcontroller applications. Such systems often require not only sensor data
acquisition but also a graphical user interface (GUI) and user interaction. Traditional event-driven
solutions can lead to complex information flow management and inefficient use of computational
resources. The proposed model, therefore, employs a modified architecture with a state-based control
mechanism while preserving a native sequential approach. Its primary advantage lies in the systematic
separation of application logic into distinct states that are activated automatically. This approach
grants developers full control over code execution, eliminates dependency on external GUI
frameworks, and allows for better adaptability to specific requirements. Another benefit is its support
for both procedural and object-oriented programming, expanding its applicability across different
types of applications and development ecosystems. The use of this model can lead to more robust,
maintainable, and scalable solutions in embedded systems, where efficient utilization of the device's
computational resources is equally crucial.

Keywords: microcontroller application, design pattern, state-oriented model
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Navrh systému pre vyuzitie elektrickej energie vyrobenej v rezidencnej fotovoltickej elektrarni
System proposal for the utilization of energy produced in a residential photovoltaic power plant
Abstrakt prace SVOC

Vypracoval: Stanislav KFiz

Nazov vysokej Skoly: Materidlovotechnologickd fakulta so sidlom v Trnave, Slovenska technicka
univerzita v Bratislave

Veduci prace: doc. Ing. Gabriel Gaspar, PhD.

Pracovisko: Ustav aplikovane]j informatiky, automatizacie a mechatroniky

Akademciky rok: 2024/2025

Abstrakt: v slovenskom jazyku

Vtomto projekte sa venujeme integracii riadenia spotreby elektrickej energie, vyrobenej
z fotovoltickej elektrarni v rezidenénych objektoch. Vysledkom definovaného riadenia je zvysenie
okamZzitej spotreby vyrobenej elektriny a zniZzenie mnozstva prebytocnej elektriny, ktord by inak
pretiekla do distribucnej siete. Riadiacim ¢lenom je PLC Siemens LOGO!. Klic¢ovym procesom pre
riadenie, je zber dat o aktuidlnom DC napati a pradu vo fotovoltickom retazci z fotovoltického
striedaca. Ziskavanie dat je zabezpecené komunikaénym prepojenim PLC a striedaca znacky Huawei
cez MODBUS TCP/IP. Po prekroceni prahovych hodnét sledovanych dat dochadza k pripnutiu vybranej
spotreby. V nasom pripade sme definovali spotrebu ako elektricky bojler. Pre zabezpecenie korektnej
prevadzky riadeného spotrebica a elektrického toku vyrobenej elektriny, je délezité sledovanie
aktudlneho stavu vybranych parametrov riadeného spotrebica. V elektrickom bojleri preto sledujeme
snimacom teplotu vody, na zaklade ktorej riadime jej prevadzku. Jednym z délezitych stavov, ktory
navrh riesi, je zabezpecenie pripnutia inej potencialnej spotreby v pripade dosiahnutia pozadovane;j
teploty vody pri pretrvavajucej vyrobe elektrickej energie. V hardvérovej Casti ndvrhu sa projekt
zameriava na zadefinovanie hardvérovych komponentov a ich zapojenie. V softvérovej ¢asti sa venuje
komunikaé¢nému prepojeniu jednotlivych komponentov a algoritmu prevadzky riadenia.

Kluéové slova: PLC, TCP/IP, Siemens LOGO!, fotovolticka elektraren, striedac

Abstract:

In this project, we address the integration of electricity consumption management of electricity
generated from a photovoltaic power plant in residential buildings. The defined control results in an
increase in the instantaneous consumption of the generated electricity and a reduction in the amount
of surplus electricity that would otherwise flow into the distribution grid. The controlling member is
the Siemens LOGO! PLC. The key process for the control, is the collection of data on the actual DC
voltage and current in the PV string from the PV inverter. The data acquisition is provided by a
communication link between the PLC and the Huawei inverter via MODBUS TCP/IP. When the
threshold values of the monitored data are exceeded, the selected consumption is connected. In our
case, we have defined the consumption as an electric boiler. In terms of correct operation of the
controlled appliance and the electrical flow of the generated electricity, it is important to monitor the
current status of the selected parameters of the controlled appliance. Therefore, in an electric boiler,
we monitor the temperature of the water with a sensor, on the basis of which we control its operation.
One of the important states addressed by the design is to ensure that other potential consumption is
pinned in case the desired water temperature is reached while the electricity generation is still in
progress. In the hardware part of the design, the project focuses on defining the hardware components
and their wiring. The software part deals with the communication link between the components and
the control operation algorithm.

Keywords: PLC, TCP/IP, Siemens LOGO!, photovoltaic power plant, inverter
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Modelovanie a simulacia kolaborativneho robotického pracoviska
Modelling and simulation of a collaborative robotic workplace

Abstrakt prace SVOC
Vypracoval: Matej Krajéovic¢
Nazov vysokej Skoly: Materidlovotechnologickd fakulta so sidlom v Trnave, Slovenska technicka
univerzita v Bratislave
Veduci prace: doc. Ing. Martin Juhas, PhD.
Pracovisko: Ustav aplikovane]j informatiky, automatizacie a mechatroniky
Akademicky rok: 2024/2025

Abstrakt:

Tento projekt sa zaobera modelovanim a simuldciou kolaborativneho robotického pracoviska
s vyuzitim softvérov URSim a CIROS Studio. Hlavnym cielom je vytvorenie interaktivneho digitdlneho
modelu pracoviska, v ktorom je navrhnuty a implementovany riadiaci modul. Funkcionalita systému je
nasledne testovand prostrednictvom simuldcie operdcii Pick & Place, kde robot vykonava montaz
modelu mobilného teleféonu. Mobilny telefén je zostaveny z materskej dosky, na ktord sa umiestriuju
jedna, dve alebo Ziadna poistka — pocet poistiek je definovany na zaciatku pracovného cyklu. Po ich
aplikacii robot prenesie matersku dosku na zadny obal telefénu, nasledne polozi zostaveny modul na
vystupnu plochu a prida predny obal. Modelovanie robotického pracoviska je realizované v CIROS
Studio, pricom riadenie pohybov robota prebieha v URSim s pouzitim kolaborativneho robota
Universal Robots UR5. Na zabezpecenie prepojenia medzi simulatormi je vyuZity RTDE (Real-Time Data
Exchange) protokol, ktory umozZnuje stabilni a rychlu komunikaciu medzi oboma softvérovymi
prostrediami. Projekt demonstruje vyznam simuldcie v priemyselnej robotike, najma v oblasti
testovania a optimalizacie pracovného cyklu bez potreby fyzického robota. Vysledkom je taktiez
pripraveny riadiaci program, ktory je mozné nahrat do redlneho robota a dalej upravovat, ¢im sa
minimalizuje ¢as potrebny na nasadenie v realnom prostredi.
Klacové slova: simulacia, robot, Ciros Studio, URSim, RTDE

Abstract:

This project focuses on the modeling and simulation of a collaborative robotic workplace using
the URSim and CIROS Studio software. The main goal was to create an interactive digital model of the
workplace, where a control module was designed and implemented. The system’s functionality was
tested via the simulation of Pick & Place operations, in which the robot assembled a mobile phone
model. The mobile phone consisted of a motherboard, on which one, two or no fuses were placed —
the number of fuses was defined in the beginning of the work cycle. After their application, the robot
transferred the motherboard to the back cover of the phone, then placed the assembled module on
the output surface and added the front cover. The robotic workplace was modeled in CIROS Studio,
while the control of the robot movements was managed in URSim using the robot Universal Robots
UR5. The RTDE (Real-Time Data Exchange) protocol was used to ensure the connection between the
simulators, which enabled stable and fast communication of both software environments. The project
demonstrates the importance of simulation in industrial robotics, especially in the area of testing and
optimizing the work cycle without the need for a physical robot. Additionally, the developed control
program can be uploaded to a real robot and further modified, thus reducing the time required for
deployment in real-world applications.

Keywords: simulation, robot, Ciros Studio, RTDE
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Abstrakt: Tato praca sa zameriava na navrh a implementaciu systému na porovnavanie cien digitalnych
hier z viacerych internetovych platforiem pomocou automatizovaného zberu udajov. Hlavnym ciefom
prace je vytvorit efektivny a presny systém, ktory umoini zakaznikom rychlo identifikovat
najvyhodnejsSiu ponuku na trhu. Na dosiahnutie tohto ciela bola navrhnutd architektira systému
zalozena na web scrapingu, ktory ziskava Udaje o hrach a ich cenach v realnom case, pricom tieto
data su ukladané a spracovavané v databdzovom systéme PostgreSQL. Implementdcia bola realizovand
v programovacom jazyku Python s vyuzitim kniznic BeautifulSoup, Requests a JSON. Vysledkom prace
je funkény systém, ktory efektivne extrahuje, analyzuje a porovndva ceny hier medzi vybranymi online
predajcami. Prinosom tejto prace je automatizdcia procesu porovndvania cien, ¢im sa Setri Cas
zakaznikov a zvySuje transparentnost trhu s digitalnymi hrami. Systém ma potenciadl na dalsie
rozsirenie o nové zdroje Udajov a doplnkové atributy, ako su recenzie pouzivatelov ¢i dostupnost hier.
Klicové slova: web scraping, PostgreSQL, porovnavanie cien, digitdlne hry, automatizacia.

Abstract: This thesis focuses on the design and implementation of a system for comparing the prices
of digital games across multiple online platforms using automated data collection. The main goal of
the thesis was to develop an efficient and accurate system that enabling the customers to quickly
identify the best available offer on the market. To achieve this goal, the system architecture was
designed based on web scraping, which collected real-time data on games and their prices, with these
data being stored and processed in a PostgreSQL database. The implementation was carried out using
the Python programming language, utilizing libraries such as BeautifulSoup, Requests, and JSON. The
result of this work was a functional system that efficiently extracted, analyzed, and compared game
prices among selected online retailers. The contribution of this thesis lies in the automation of the
price comparison process, saving customers time and increasing transparency in the digital game
market. The system has the potential for further expansion, including additional data sources and
attributes such as user reviews and game availability.

Keywords: web scraping, PostgreSQL, porovnavanie cien, digitdlne hry, automatizacia.
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Priprava biouhlia z Cistiarenského kalu
Preparation of biochar from sewage sludge
Abstrakt prace SVOC

Vypracoval: Michal Hebnar

Nazov vysokej Skoly: Materialovotechnologickd fakulta so sidlom v Trnave, Slovenska technicka univerzita
v Bratislave

Veduci prace: Ing. et Ing. Margita S¢asna
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Akademicky rok: 2024/2025

Abstrakt: V dosledku neustale rastlcej urbanizacie, priemyselnej a polnohospodarskej ¢innosti sa zvysuje tlak na
Cistiarne odpadovych véd, pretoZe jednym z hlavnych vedlajSich produktov procesu cistenia tychto vod je
Cistiarensky kal. Likvidacia tejto suroviny predstavuje environmentdlnu a ekonomicku vyzvu. Jednymi z tradi¢nych
spbsobov likvidacie kalu je jeho pouZitie ako hnojiva v polnohospodarstve alebo na spracovanie v energetike. V
poslednej dobe narastd zdujem o technoldgie, ktoré by Cistiarensky kal vedeli zhodnotit inymi spésobmi a
premenit ho na materidl s pridanou hodnotou. Jednou z tychto technolégii je proces hydrotermalnej
karbonizacie, pri ktorej dochadza k termochemickej premene mokrej biomasy na stabilny uhlikaty material,
biouhlie. V tejto praci bol skimany potencial vyuzZitia Cistiarenského kalu ako vstupnej suroviny na vyrobu
biouhlia pomocou hydrotermalnej karbonizacie. Proces spracovania biomasy prebiehal pri réznych reakénych
Casoch (2 — 4 hodiny) a réznych teplotach (200 — 240 °C). Pripravené vzorky boli charakterizované z hladiska
chemickych a fyzikalnych vlastnosti — pH, obsah susiny, vytazok, straty Zihanim a obsah organického uhlika. Straty
Zzihanim potvrdili, Ze priblizne 67 % hmotnosti tvorili prchavé a organické latky, ktoré mozu prispievat k sorpénym
vlastnostiam materialu. Nasledne bola hodnotend sorp¢na ucdinnost vzoriek pri odstrafiovani znecistujucich latok
z vodného prostredia. Ako modelovy kontaminant bol zvoleny metribuzin — herbicid, ktory patri medzi ¢asto
vyuZivané pripravky na ochranu rastlin. Najvy$sia Ucinnost bola pozorovand pri vzorkach s vyssim obsahom
organického uhlika a mierne kyslym pH, zatial ¢o vzorka s pridavkom cerveného kalu bola najmenej ucinna.
V kinetickom experimente bola maximdlna sorpcia dosiahnuta pri 180 minutach, ¢o naznacuje nasytenie
aktivnych miest a ustalenie rovnovahy v systéme.

Klacové slova: Cistiarensky kal, hydrotermalna karbonizacia, hydrochar, metribuzin, sorpcia

Abstract: Due to the ever-increasing urbanization, industrial and agricultural activities, the pressure on
wastewater treatment plants has been increasing, because one of the main by-products of the wastewater
treatment process is sewage sludge. Disposal of this raw material represents an environmental and economic
challenge. One of the traditional ways of disposing of sludge is its use as fertilizer in agriculture, or for processing
in the energy sector. Recently, there has been a growing interest in technologies that could evaluate sewage
sludge in other ways and transform it into a material with an aadded value. One of these technologies is the
hydrothermal carbonization process, which involves the thermochemical conversion of wet biomass into a stable
carbonaceous material, biochar. In this project, the potential of using sewage sludge as an input raw material for
the production of biochar using hydrothermal carbonization was investigated. The biomass processing process
took place at different reaction times (2—4 hours) and different temperatures (200-240 °C). The prepared
samples were characterized in terms of chemical and physical properties — pH, dry matter content, yield, loss on
ignition and organic carbon content. Loss on ignition confirmed that approximately 67% of the mass consisted of
volatile and organic substances, which may contribute to the sorption properties of the material. Subsequently,
the sorption efficiency of the samples in removing pollutants from the aquatic environment was evaluated.
Metribuzin — a herbicide, a frequently used plant protection product —was chosen as a model contaminant. The
highest efficiency was observed in samples with a higher organic carbon content and a slightly acidic pH, while
the sample with the addition of red mud was the least effective. In the kinetic experiment, the maximum sorption
was achieved at 180 minutes, which indicated the saturation of active sites and the stabilization of equilibrium
in the system.

Keywords: sewage sludge, hydrothermal carbonization, hydrochar, metribuzin, sorption
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Abstrakt:

Cielom prace bolo analyzovat tepelnu stabilitu, teplotné intervaly hmotnostného Ubytku v atmosfére
vzduchu a na zaklade tychto vysledkov porovnat medzi sebou materidly s vysokym obsahom uhlika.
Na termogravimetrickd analyzu sme pouzili vzorky ¢ierneho uhlia z Polska, hnedého uhlia z oblasti
Luzickych vrchov v Nemecku, aktivneho uhlia Carbo Plus od vyrobcu z Ceskej Republiky a drevného
uhlia spracovaného na Ukrajine, ako aj grafitu s 98 %-nim obsahom uhlika a grafénu vyrobeného z
polyetyléntereftaldtu. Hmotnostny uUbytok uvedenych materidlov prebiehal vjednom az troch
stupnioch, pri ¢om sa ako tepelne najodolnejsi javil grafit a najmenej odolné bolo hnedé uhlie.

Klucové slova: Termicka analyza, termogravimetria (TGA), derivacna termogravimetria (DTG),
uhlikaté materialy

Abstract:

The aim of the project was to analyze the thermal stability, temperature intervals of mass loss in the
air atmosphere and based on these results, compare materials with high carbon content.

For thermogravimetric analysis, we used samples of hard coal from Poland, brown coal from the
Lusatian Mountains in Germany, activated carbon Carbo Plus manufactured in the Czech Republic and
charcoal processed in Ukraine, as well as graphite with a 98% carbon content and graphene made of
polyethylene terephthalate. The mass loss of the mentioned materials occurred in one to three stages,
with graphite appearing to be the most heat-resistant and brown coal the least resistant.

Keywords: Thermal analysis, thermogravimetry (TGA), derivative thermogravimetry (DTG), carbon
materials
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INOVATIVNE PRISTUPY K PREVENCII A HASENIU LESNYCH POZIAROV V ERE KLIMATICKYCH ZMIEN
INNOVATIVE APPROACHES TO FOREST FIRE PREVENTION AND SUPPRESSION IN THE ERA OF
CLIMATE CHANGE
Abstrakt prace SVOC

Vypracoval: Lidiia Smyrnova

Nazov vysokej Skoly: Materidlovotechnologickd fakulta so sidlom v Trnave, Slovenska technicka
univerzita v Bratislave

Veduici prace: Ing. Tomas Stefko, PhD.

Pracovisko: Ustav integrovanej bezpeénosti

Akademicky rok: 2024/2025

Abstrakt:

Lesné poZiare predstavuju Coraz zavaznejsi globalny problém, ktorého frekvencia a intenzita sa v ére
klimatickych zmien neustale zvysuju. Tato prezentdcia sa zameriava na inovativne pristupy k prevencii
a haseniu lesnych poZiarov, s dérazom na vyuZitie modernych technoldgii, umelej inteligencie (Ul),
pokrocilého monitoringu a efektivnych preventivnych opatreni. V oblasti monitoringu budu
predstavené najnovsie metddy detekcie poziarov v skorych stadiach, vratane satelitnych snimok s
vysokym rozliSenim, autonémnych dronov vybavenych termoviznymi kamerami a senzorovych sieti
rozmiestnenych v lesnych porastoch. Pre prevenciu poziarov sa prezentacia zameria na inteligentné
systémy riadenia vegetacie, vyuzitie Ul na analyzu rizikovych faktorov a cielene informovanie
verejnosti. Doraz bude kladeny na proaktivne opatrenia, ako su vytvaranie protipoziarnych pdsov s
vyuzitim modernych technoldgii a implementacia stratégii na zniZovanie mnoiZstva horlavého
materidlu. V oblasti hasenia poziarov budu predstavené inovativne technolégie, vratane autonédmnych
hasiacich robotov, dronov schopnych presného zdsahu hasiacimi latkami a inteligentnych systémov
pre koordindciu hasi¢skych zloZiek s vyuzitim Ul na optimalizaciu zdsahovej stratégie a efektivne
vyuZitie zdrojov.

Cielom prezentacie je poukazat na potencial integracie modernych technoldgii a umelej inteligencie
pri zvySovani efektivity prevencie a hasenia lesnych poZiarov v kontexte prebiehajucich klimatickych
zmien, a tym prispiet k ochrane lesnych ekosystémov a zniZeniu negativhych dopadov poZiarov na
spolo¢nost.

Klucové slova: lesné poziare, klimatické zmeny, prevencia poZziarov, technolégie hasenia, umela
inteligencia

Abstract:

Forest fires are an increasingly serious global problem, with increasing frequency and intensity in an
era of climate change. This project focuses on innovative approaches to forest fire prevention and
suppression, with an emphasis on the use of modern technologies, artificial intelligence (Al), advanced
monitoring, and effective preventive measures. In the area of monitoring, the latest methods for
detecting fires in their early stages were presented, including high-resolution satellite imagery,
autonomous drones equipped with thermal imaging cameras and sensor networks deployed in forest
stands. For fire prevention, the project focued on intelligent vegetation management systems, the use
of Al to analyse risk factors and targeted public information. Emphasis was placed on proactive
measures such as creating firebreaks using modern technologies and implementing strategies to
reduce fuel load. Innovative technologies were showcased in the field of firefighting, including
autonomous firefighting robots, drones capable of precision extinguishing agent intervention, and
intelligent systems for firefighting coordination using Al to optimize response strategy and efficient
use of resources. The aim of the project was to highlight the potential of integrating modern
technologies and artificial intelligence to increase the effectiveness of forest fire prevention, and
suppression in the context of ongoing climate change, and thus contribute to the protection of forest
ecosystems, and the reduction of the negative impacts of fires on society.

Keywords: forest fires, climate change, fire prevention, firefighting technologies, artificial intelligence
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Odhad vytazku CO zo smrekového a bukového dreva
Estimation of CO Yield from Spruce and Beech Wood
Abstrakt prace SVOC

Vypracoval: Branislav Hrotik

Nazov vysokej Skoly: Materidlovotechnologickd fakulta so sidlom v Trnave, Slovenska technicka
univerzita v Bratislave

Veduci prace: prof. Ing. Jozef Martinka, PhD.
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Akademicky rok: 2024/2025

Abstrakt: Ciefom predloZenej prace je kvantifikovat mnozZstvo oxidu uholnatého (CO) vzniknutého pri
horeni organickych materidlov, konkrétne vzoriek bukového a smrekového dreva. MnoiZstvo
uvolneného CO je mozZné urcit pomocou testu na kénickom kalorimetri, pricom vysledna hodnota sa
vyjadruje na zéklade vytazku CO. Vytazok CO je definovany ako mnozstvo oxidu uholnatého uvolnené
pri zhoreni jednotkového mnoZstva materidlu, typicky v gramoch CO na kilogram spaleného materidlu.
Tento Udaj umoZiiuje porovnanie testovanych materidlov medzi sebou, avsak neposkytuje informaciu
o dynamike uvolfiovania plynu. Preto sa predlozena praca zameriava aj na analyzu rychlosti tvorby CO
v zavislosti od ¢asu. Dalej sa praca zameriava aj na skiimanie vplyvu vlhkosti materialu, ked%e vihkost
moze vyznamne ovplyvnit rychlost horenia a mnozZstvo uvolneného CO. Vysledkom prace bude
grafické znazornenie rychlosti tvorby CO a vyjadrenie vytazku daného plynu. Tieto ddaje mo6zu sluzit
pri hodnoteni toxicity spalin, navrhu odvetrdvacich systémov ¢i porovnavani materidlov z hladiska
poziarneho spravania.

Kl'aéové slova: vytazok CO, rychlost tvorby CO, kdnicky kalorimeter, drevo, vihkost

Abstract: The aim of this thesis was to quantify the amount of carbon monoxide (CO) generated during
the combustion of organic materials, specifically samples of beech and spruce wood. The amount of
CO released can be determined using a test on a cone calorimeter, with the resulting value expressed
in terms of CO vyield. CO yield is defined as the amount of carbon monoxide released during the
combustion of a unit mass of material, typically in grams of CO per kilogram of material burned. This
value allows for the comparison of the tested materials, but it does not provide information on the
dynamics of gas release. Therefore, this thesis also focused on analyzing the rate of CO formation over
time. Additionally, the work examined the impact of material moisture, as the moisture could
significantly affect the combustion rate and the amount of CO released. The outcome of the study was
a graphical representation of the CO formation rate and the expression of the yield of this gas. These
data can be useful for assessing the toxicity of combustion gases, designing ventilation systems, and
comparing materials in terms of their fire behaviour.

Keywords: CO yield, CO production rate, cone calorimeter, wood, moisture
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HODNOTENIE APLIKACIE MODERNYCH TECHNOLOGIi V HASICSKEJ PRAXI
EVALUATION OF THE APPLICATION OF MODERN TECHNOLOGIES IN FIREFIGHTING PRACTICE
Abstrakt prace SVOC

Vypracoval: Michal Vesely

Nazov vysokej Skoly: Technickd univerzita vo Zvolene, Drevarska fakulta
Veduci prace: Ing. Veronika Velkova, PhD.

Pracovisko: Katedra protipoZiarnej ochrany

Akademicky rok: 2024/2025

Abstrakt: Moderné technoldgie zohrdvaju klticova ulohu pri zvySovani efektivity hasicskej praxe, ¢im
prispievaju k rychlejsSim zasahom, vysSej bezpecnosti zasahujucich jednotiek a lepSej koordinacii
zachrannych operacii. Prezentovana praca sa zameriava na hodnotenie vybranych technologickych
inovacii vyuzivanych v hasi¢skych zboroch a bezpeénostnych zlozkach, pricom osobitnd pozornost je
venovana robotickym systémom uréenym na prieskum terénu, hasenie poZiarov a technické zasahy pri
uniku nebezpecnych latok. Cielom prispevku je hodnotenie a porovnanie moZznosti aplikacie
robotickych systémov v hasiéskej praxi a navrhnutie dalSich moZnych aplikacii. Vyskum sa opiera
o prieskum trhu, na zaklade ktorého boli identifikované a analyzované relevantné robotické systémy.
Tieto technoldgie boli nasledne porovnané a zhodnotené z hladiska ich funkénosti, efektivity
a mozZnosti nasadenia v réznych mimoriadnych situacidch. Vysledky ukazujd, Ze vyuZitie modernych
robotickych systémov v zdsahovej praxi vyrazne znizuje riziko ohrozenia zasahujucich jednotiek,
zlepsuje celkovu efektivitu zachrannych operdcii a prispieva k minimalizacii Sk6d na majetku a Zivotnom
prostredi. Zavery prace poskytuju odporucania na dalsi rozvoj technologickej infrastruktury v hasi¢skej
praxi a navrhy na doplnenie tejto vyspelej techniky aj do radov HaZZ s cielom optimalizovat zasahy
v mimoriadnych a naro¢nych podmienkach.

KlGéové slova: robotické systémy, robot, poziar, detekcia, prieskum

Abstract: Modern technologies play a key role in increasing the efficiency of firefighting practice,
contributing to faster interventions, greater safety of intervening units and better coordination of
rescue operations. Presented contribution focuses on the evaluation of selected technological
innovations used in fire brigades and security forces, with a particular focus on robotic systems
designed for terrain reconnaissance, firefighting and technical interventions in the event of hazardous
substance spills. The aim of the contribution is the evaluation and comparison of the possibilities of
applying robotic systems in firefighting practice and design of other possible applications. The research
was based on a market survey, based on which relevant robotic systems were identified and analysed.
These technologies were then compared and evaluated in terms of their functionality, effectiveness,
and deployability in different emergency situations. The results showed that the use of modern robotic
systems in emergency response practice significantly reduced the risk of endangerment to the
intervening units, improves the overall effectiveness of rescue operations and contributes to
minimising damage to property and the environment. The conclusions of the thesis provided
recommendations for further development of technological infrastructure in firefighting practice and
suggestions for the addition of this advanced technology to the ranks of HaZZ in order to optimize
interventions in emergency and difficult conditions.

Keywords: robotic systems, robot, fire, detection, reconnaissance
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NANASANIE TENKYCH VRSTIEV NA DREVO POMOCOU MAGNETRONOVEHO NAPRASOVANIA
APPLYING THIN FILMS TO WOOD VIA MAGNETRON SPUTTERING
Abstrakt prace SVOC
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Abstrakt: Drevo je Siroko vyuzivany material v roznych oblastiach Zivota, avsak jeho vysoka horlavost
otvara moznost hladania ucinnych spésobov zlep3enia poziarnej odolnosti. Cielom tejto prace bolo
preskimat mozZnosti zvySenia poziarnej odolnosti dreva prostrednictvom magnetronového
naprasSovania medi a oxidu medi. Metédu magnetrénového naprasovania sme zvolili z dovodu, Ze ide
o jeden z mala spdsobov ako nanasat kov pri nizkych teplotach. Na pripravu Cistej medenej a aj oxidovej
vrstvy bol vyuZity medeny terc (99.999%). Oxidacia prebehla v plazme pridanim kyslika do argénovej
atmosféry v pomere 15/35. Na analyzu modifikovaného dreva a povlaku boli pouZité viaceré analytické
techniky: kénicky kalorimeter na meranie parametrov horenia, Fourierova transformacnad infra¢ervenad
spektroskopia (FTIR) na identifikaciu chemickych zmien a skenovacia elektronova mikroskopia (SEM)
na hodnotenie Struktury povlaku. Vysledky preukazali vyznamné zlepsenie poZiarnych vlastnosti: ¢as
doiniciacie vzoriek s medenym povlakom sa predfiil takmer trojndsobne, pricom maximalna priemernad
rychlost uvoltiovania tepla sa zniZila na polovicu. Zatial ¢o vzorky s oxidom medi neprejavili vyznamny
vplyv na poziarne vlastnosti dreva. Elektronovd mikroskopia odhalila zvySend homogenitu povlaku
oproti neupravenym vzorkam, ked sa malé péry na povrchu dreva vyrazne zmensili. Tieto zistenia
naznacuju, ze magnetrénové naprasovanie je sflubnou metdédou na zlepSenie poziarnej odolnosti
dreva. Vyskum md potencialne Siroké uplatnenie v priemyselnych odvetviach vratane stavebnictva a
vyroby nabytku. Dalsi vyskum by sa mal zamerat na optimalizaciu procesu naprasovania, testovanie
dalsich typov povlakov a dokladnejsiu analyzu ich vplyvu na mechanické vlastnosti dreva.

Kl'acové slova: magnetrénové naprasovanie, poziarna odolnost, kovové povlaky na dreve

Abstract: Wood is a widely used material in various areas of life, but its high flammability opens up the
possibility of searching for effective ways to improve its fire resistance. The aim of this study was to
explore the possibilities of enhancing the fire resistance of wood through magnetron sputtering of
copper and copper oxide. The magnetron sputtering method was chosen because it was one of the
few ways to deposit metal at low temperatures. A copper target (99.999%) was used to prepare both
pure copper and oxide layers. The oxidation process took place in plasma by adding oxygen to the
argon atmosphere in a ratio of 15/35. Several analytical techniques were used to analyze the modified
wood and coating: a cone calorimeter to measure combustion parameters, Fourier transform infrared
spectroscopy (FTIR) to identify chemical changes, and scanning electron microscopy (SEM) to evaluate
the structure of the coating. The results demonstrated a significant improvement in fire properties:
the time to ignition of the copper-coated samples was extended almost threefold, whilst the maximum
average heat release rate was reduced by half. While, the copper oxide samples did not show any
significant effect on the fire properties of the wood. Electron microscopy revealed increased
homogeneity of the coating compared to untreated samples, where small pores on the wood surface
were significantly reduced. These findings established that magnetron sputtering is a promising
method for improving the fire resistance of wood. The research has potentially wide applications in
industries including construction and furniture manufacturing. Further research should focus on
optimising the sputtering process, testing other types of coatings and analysing more thoroughly their
effect on the mechanical properties of wood.

Keywords: magnetron sputtering, fire resistance, metal coatings on wood
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Analysis of the formation of Cu/Sn-Ag, Cu/Sn-Cu solder joints
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Abstrakt:

Spdjkovanie zohrava klucovu ulohu pri vytvarani spolahlivych elektrickych spojov. Po zakaze olova v
elektrotechnickych suciastkach v ramci smernice RoHS sa vyskum zameriava na vyvoj bezolovnatych
spajok s vlastnostami porovnatelnymi s tradiénymi Sn-Pb zliatinami. Tato praca skima vplyv prvkov Cu
a Ag na tvorbu prechodovej vrstvy CueSns v bezolovnatych spdjkach Sn3,2Ag a Sn0,88Cu. Pomocou
termodynamickych simuldcii v ThermoCalcu boli vypocitané fazové diagramy a stanovené eutektické
body. Spajky boli pripravené indukénym tavenim v ochrannej atmosfére argdnu a analyzované
metddami riadkovacej elektronovej mikroskopie (SEM), energiovo disperznej spektroskopie (EDX) a
diferencialnej skenovacej kalorimetrie (DSC). Hribka vrstvy CueSns bola vypocitana pomocou softvéru
Image) a pre spajku Cu/Sn3,2Ag dosahovala (0,86+0,11) um, zatial ¢o pre Cu/Sn0,88Cu bola
(2,06+0,31) um, ¢o naznacuje, Ze vyssi obsah Cu vedie k hrubsej prechodovej vrstve. DSC analyza
ukazala, Ze teplota tavenia Sn3,2Ag bola (222,19+0,38)°C a Sn0,88Cu (228,79+0,16)°C, pricom teplota
tuhnutia bola (199,67+2,61) °C pre Sn3,2Ag a (206,83+4,99)°C pre Sn0,88Cu. Zaznamenané entalpie
tavenia boli (63,90+0,10) J/g pre Sn3,2Ag a (61,40+0,37) J/g pre Sn0,88Cu, zatial ¢o entalpie tuhnutia
dosiahli (-63,78%0,19) J/g a (-61,20+0,31) J/g. Vysledky dokazuji, Ze chemické zloZenie vyznamne
ovplyvinuje Struktiru a vlastnosti spdjok, ¢o je klicové pre ich aplikaciu v elektronike.

s v

Klucové slova: bezolovnaté spajky, spajkované spoje, DSC analyza, SEM+EDX analyza

Abstract:

Soldering plays a key role in creating reliable electrical connections. Following the ban on lead in
electrical components under the RoHS directive, research is focused on developing lead-free solders
with properties comparable to traditional Sn-Pb alloys. This project investigated the influence of Cu
and Ag elements on the formation of the CueSns transition layer in lead-free Sn3.2Ag and Sn0.88Cu
solders. Phase diagrams and eutectic points were calculated using thermodynamic simulations in
ThermoCalc. The solders were prepared by induction melting in a protective argon atmosphere and
analyzed by scanning electron microscopy (SEM), energy dispersive spectroscopy (EDX) and differential
scanning calorimetry (DSC). The thickness of the Cu6Sn5 layer was calculated using ImagelJ software
and was (0.86+0.11) um for the Cu/Sn3.2Ag solder, while it was (2.06%£0.31) um for the Cu/Sn0.88Cu
solder, indicating that a higher Cu content lead to a thicker transition layer.

DSC analysis showed that the melting point of Sn3.2Ag was (222.19+0.38)°C and Sn0.88Cu
(228.7940.16)°C, while the solidification temperature was (199.67+2.61)°C for Sn3.2Ag and
(206.83+4.99)°C for Sn0.88Cu. The recorded melting enthalpies were (63.90+0.10) J/g for Sn3.2Ag and
(61.40+0.37) J/g for Sn0.88Cu, while the solidification enthalpies reached (-63.78+0.19) J/g and (-
61.20+0.31) J/g. The results showed that the chemical composition significantly affected the structure
and properties of solders, which was crucial for their application in electronics.

Key words: lead-free solders, soldered joints, DSC analysis, SEM+EDX analysis
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Abstrakt:

Tento vyskum sa zameriava na Studium difuzie roztaveného cinu do medeného substratu a tvorby
intermetalickej fazy CueSns, ktord hra zdsadnd ulohu vo funkénosti spdjkovacich procesov
a spolahlivosti spojov v elektrotechnickom priemysle. Pomocou experimentdlnych metdéd ako
skenovacia elektronovd mikroskopia (SEM), energio disperzna spektroskopia (EDX) a diferencidlna
skenovacia kalorimetria (DSC) sa analyzovala mikroStruktira a teplotné spravanie spdjky. Bola
potvrdena difuzia cinu do medi a vznik vrstvy CueSns, ktorej hribka bola na zaklade SEM analyzy
stanovena na 0,958 um a EDX analyzy na 0,790 um. Pomocou DSC analyzy bola uréena teplota tavenia
(233,8+0,1) °C a tuhnutia (216,5+1) °C cinu. Hodnota entalpie pre ohrev na zédklade DSC analyzy bola
uréena na 59,72 J/g a pre ochladzovanie na

-59,72 J/g. Pre lepsie porozumenie kinetiky procesu boli pouZité vypocty v programe Thermo-Calc,
konkrétne v module DICTRA. Simulaéné modely predpovedali vyvoj faz a hribku vrstvy pri roznych
podmienkach spracovania. Na zaklade vypoctov bola hrubka vrstvy uréena na 0,750 um. Vysledky
vypoctov korelovali s experimentdlnymi datami a poskytli detailny pohlad na vznik intermetalickej
vrstvy. Tato prdca prinasa informdcie pre optimalizaciu spajkovacich procesov a spolahlivosti spojov
na baze cinu.

Klacové slova: difuzia, intermetalicka faza CueSns, mikrostruktira, Thermo-Calc softvér.

Abstract:

This research focuses on the diffusion of molten tin into a copper substrate and the formation of the
intermetallic phase CueSns, which plays a crucial role in the functionality of soldering processes and
the reliability of joints in the electronics industry. Using experimental methods such as scanning
electron microscopy (SEM), energy-dispersive spectroscopy (EDX), and differential scanning
calorimetry (DSC), the microstructure and thermal behavior of the solder were analyzed. Tin diffusion
into copper and the formation of the CueSns layer were confirmed, with a thickness determined by
SEM analysis at 0.958 um and by EDX analysis at 0.790 um. DSC analysis determined the melting
temperature at (233.8+0.1) °C and solidification temperature at (216.5x1) °C for tin. The enthalpy
values were calculated as 59.72 J/g for heating and -59.72 J/g for cooling based on DSC analysis. To
better understand the kinetics of the process, calculations in the Thermo-Calc software, specifically in
the DICTRA module, were used. Simulation models predicted phase development and layer thickness
under varying processing conditions. Based on these calculations, the layer thickness was determined
to be 0.750um. The calculation results correlated with experimental data, providing a detailed insight
into the formation of the intermetallic layer. This study offers valuable information for optimizing
soldering processes and predicting the reliability of tin-based solder joints.

Keywords: diffusion, CueSns intermetallic phase, microstructure, Thermo-Calc software.
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Abstrakt:

Cielom prace bolo vykonat mikroskopicku analyzu bezolovnatych spajok SAC305 a SAC305 s prisadou
1 a2 hmot. % gélia (Ga). Bezolovnaté spdjky na baze Sn-Ag-Cu (SAC) predstavuju perspektivnu ndhradu
olovenych spajok, no stale vykazuju problémy so zmacavostou a vysSou teplotou tavenia. V ramci
experimentalnych prdc boli pripravené vzorky spajok indukénym tavenim v argdénovej atmosfére a
nasledne analyzované pomocou riadkovace] elektronovej mikroskopie (REM) a energiovo-disperznej
spektroskopie (EDS). Vysledky ukazali, Ze pridavok Ga sp6sobil zniZzenie teploty tavenia (z 219 °C na 217
°Cpril% Gaana214°Cpri2 % Ga) aovplyvnil mikrostruktaru spajky. Pridavok Ga viedol k zjemneniu
mikrostruktdry a rozkladu lamiel minoritnych faz bohatych na Ag a Cu, ¢o mdze pozitivne ovplyvnit
mechanické, pripadne technologické vlastnosti spajky.

Kli€ové slova: bezolovnaté spdjky, SAC305, galium, mikrostruktdrna analyza, REM, EDS.

Abstract:

The aim of this study was to perform a microscopic analysis of lead-free SAC305 solders and SAC305
with 1 and 2 wt. % gallium (Ga) addition. Lead-free solders based on Sn-Ag-Cu (SAC) are a promising
alternative to lead-based solders; however, they still exhibit challenges in wettability and high melting
temperature. In this research, solder samples were prepared using induction melting in an argon
atmosphere and subsequently analyzed using scanning electron microscopy (SEM) and energy-
dispersive spectroscopy (EDS). The results showed that Ga addition led to lower melting temperatures
(from 219 °Cto 217 °C with 1 % Ga and to 214 °C with 2 % Ga), and affected the microstructure of the
solder. The addition of Ga refined the microstructure and caused the breakdown of lamellar structures
in Ag- and Cu-rich minor phases, which may positively influence the mechanical and/or technological
properties of the solder.

Keywords: lead-free solders, SAC305, gallium, microstructural analysis, SEM, EDS.
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Vplyv oZiarenia héliom na nanotvrdost reaktorovych oceli novej generacie
Evaluating the influence of helium irradiation on the nanohardness of next-generation reactor
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Abstrakt prace SVOC
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Abstrakt:

Tato praca skuma Gcinky oZiarenia héliom na nanotvrdost konstrukénych materidlov uréenych pre
jadrové reaktory novej generacie. Cieflom studie je identifikovat slubnych kandidatov materidlov na
dalsi vyskum pri vyvoji pokrocilych jadrovych systémov. Teoretickd Cast nacrtdva poZiadavky na
konstrukéné materialy v prostredi reaktorov a zameriava sa na chyby spdsobené Ziarenim, ktoré
ohrozuju vlastnosti materidlov. Pojednava o metddach simulacie Ucinkov oZiarenia a nasledného
hodnotenia materidlov. Predstavuje iénové ozarovanie a nanoindentdciu ako idedlne metédy pre
vyskum v tejto oblasti, pricom zdbrazfiuje Ze prave idnové oZarovanie a nanoindentacia su idedlne
vyskumné nastroje v tejto oblasti. Experimentalna ¢ast vysvetluje proces ozarovania héliom vratane
viacstupriového oZarovanie idnmi hélia pri réznych energidch. Opisuje tiez parametre a metédy
testovania nanoindentdcie na ziskanie nanomechanickych vlastnosti materialov PM2000, 310S a 800H
v zdkladnom stave a ich ndsledné porovnanie s rovnakymi materialmi po oZiareni. Porovndvacia
analyza sa vykondva medzi zdkladnymi (neoZiarenymi) materidlmi a ich oZiarenymi naprotivkami.
Vysledky poskytuju pohlad na Ucinky oziarenia héliom na vykonnost materialu, ¢o prispieva k SirSiemu
pochopeniu odolnosti vodi Ziareniu a vyberu materialov pre aplikacie reaktorov novej generdcie.

Klucové slova: ionové ozarovanie, rychle idny hélia, nanoindentacia, jadrové reaktory novej generacie.

Abstract:

This thesis investigates the effects of helium irradiation on the nanohardness of structural materials
intended for next-generation nuclear reactors. The study aims at identifying promising materials for
teh further research in developing advanced nuclear systems. The theoretical part outlined the
requirements for structural materials in reactor environments and focused on the radiation-induced
defects that compromise materials performance. It discussed methods for simulating radiation effects
and the subsequent evaluation of materials. It introduced ion-irradiation and nanoindentation as ideal
methods for research in this area, emphasizing ion irradiation and nanoindentation as ideal research
tools in the field. The experimental part explained the helium irradiation process, including the multi-
step irradiation with helium ions at different energies. It also described the nanoindentation testing
parameters and methods to obtain nanomechanical properties of PM2000, 310S, and 800H materials
in their basic state, and their subsequent comparison with the same materials after irradiation.
Comparative analysis was conducted between the baseline (unirradiated) materials and their
irradiated counterparts. The results provided insights into the effects of helium irradiation on material
performance, contributing to the broader understanding of radiation resistance and material selection
for next-generation reactor applications.

Keywords: ion-irradiation, fast helium ions, nanoindentation, next-generation nuclear reactors.

29



OOOOSTU

® & & 9

.I.IMTF

Multifilamentované vysokoteplotné supravodivé pasky s nizkymi striedavymi stratami
Multifilamentary high-temperature superconducting tapes with low alternating current losses
Abstrakt prace SVOC

Vypracoval: Martin Orihel

Nazov vysokej Skoly: Slovenska technicka univerzita v Bratislave, Materidlovotechnologicka fakulta so
sidlom v Trnave

Vedtica prace: Ing. Simona Hornackova

Pracovisko: Ustav materidlov

Akademicky rok: 2024/2025

Abstrakt:

T4to praca sa zameriava na vyvoj multifilamentovanych vysokoteplotnych supravodivych (HTS) pasok
s cieflom minimalizovat striedavé straty, ktoré predstavuju jednu z hlavnych vyziev pri ich praktickom
vyuziti. Hlavnym cielom bolo posudit efektivnost fotolitografie pri tvorbe multifilamentovych Struktuar
na HTS paskach. Vyskum sa sustredil na optimalizaciu parametrov fotolitografického procesu, pricom
sa hodnotila presnost, homogenita a reprodukovatelnost vytvorenych filamentov. Testovali sa dva
spb6soby nanasania fotorezistu — dip coating a spin coating — pri dvoch réznych koncentraciach. Na
zaklade ziskanych vysledkov boli identifikované optimalne parametre procesu, ktoré sa nasledne
aplikovali pri vyrobe vzorky. EfektivnejSia sa ukazala byt metdda spin coatingu s namieSanym
fotorezistom v pomere 1:0,5 (1 diel fotorezistu PL 177 a 0,5 dielu Metyletylketénu). Vyrobena vzorka
bola analyzovand z hladiska kvality filamentov pomocou svetelného mikroskopu, kde bolo viditelné
odstranenie supravodivej vrstvy z ryh a hodnotena meranim kritického pradu.

KlG€ové slova: HTS supravodic, AC straty, ryhy, filamenty

Abstract:

This project focuses on the development of multifilamentary high-temperature superconducting (HTS)
tapes to minimise alternating current losses, which is one of the main challenges in their practical
application. The main objective was to evaluate the effectiveness of photolithography in forming
multifilament structures on HTS tapes. The research focused on the optimisation of the
photolithography process parameters, evaluating the accuracy, homogeneity and reproducibility of
the formed filaments. Two photoresist deposition methods — dip coating and spin coating — were
tested at two different concentrations. Based on the results obtained, the optimum process
parameters were identified, and subsequently applied to the sample fabrication. The spin coating
method with mixed photoresist in a ratio of 1:0.5 (1 part PL 177 photoresist and 0.5-part
methylethylketone) proved to be more effective. The fabricated sample was analysed for filament
quality using an optical microscope, where the removal of the superconducting layer from the grooves
was visible, and evaluated by measuring the critical current.

Keywords: HTS tape, AC losses, grooves, filaments.

30



Priprava a Studium termochromického povlaku na baze oxidu vanadu
Preparation and study of a thermochromic thin film on vanadium oxide basis
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Abstrakt:

Tato prdca pojednava o problematike procesov vyroby tenkych povlakov, konkrétne o vyrobe tenkych
povlakov oxidu vanadicitého. Cielom tejto priace je poskytnit komplexné nahliadnutie do
materialovych vlastnosti tenkych povlakov z oxidu vanadicitého, ako aj termochromizmu a procesov
vyroby tychto povlakov. Teoreticka Cast tejto prace je venovana popisu tenkych povlakov, zékladov ich
vyroby, termochromizmu a mechanizmom termochromickych premien. Experimentélna ¢ast je dalej
venovana vyrobe tenkého povlaku vanadu na substrdtoch zlaboratérneho skla pomocou
magnetronového napra$ovania a skimaniu ich vlastnosti. Dal$im krokom je oxidacia tychto vzoriek do
pozadovaného oxidacného stavu APTO metddou. Poslednou éastou experimentov je skimanie
materidlovych atermochromickych vlastnosti tychto zoxidovanych povlakov. Zavere¢né zhrnutie
obsahuje suhrn vedomosti, ktoré sme ziskali pocas tejto prace s diskusiou o moznostiach zlepSovania
kvality vyskumu tenkych povlakov oxidu vanadicitého na zaklade nasich zisteni.

Klicové slova: tenké povlaky, oxid vanadiéity, termochromizmus, naprasovanie, inteligentné povlaky.

Abstract:

This thesis deals with issue of thin-film manufacturing procesess, namely production of vanadium
dioxide thin film. The aim of this thesis was to provide a comprehensive insight into material properties
of vanadium dioxide thin film, as well as thermochromism and thin film production methods.
Theorethical part of this work was devoted to understanding thin films, basics of their production
methods and thermochromism itself, as well as its mechanisms. Experimental part was further devoted
to firstly producing pure vanadium thin films on silica glass substrates by direct current sputtering
method and study of its properties. Next step was its oxidation into desired oxidation state by APTO
method. Last experimental part was the study of material and thermochromic properties of these
oxidised thin films. The conclusion contained a summary of knowledge learnt from this work with
discussion about the possibilities of how can our findings improve future research of vanadium dioxide
thin films.

Keywords: thin films, vanadium dioxide, thermochromism, sputtering, smart films.
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Navrh opatreni na zlepSenie reviznych a opravarenskych procesov vybranych nakladnych voziiov v
spolocnosti ZOS Trnava, a.s
Proposal for measures to improve the revision and repair processes of selected freight wagons in
the company Z0S Trnava, a.s
Abstrakt prace SVOC

Vypracoval: Viliam Héczey
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sidlom v Trnave

Veduci prace: doc. Ing. Helena MakysSova, PhD

Pracovisko: Ustav priemyselného inZinierstva a manazmentu

Akademicky rok: 2024/2025

Abstrakt: v slovenskom jazyku

Informatizacia vyrobnych a logistickych systémov je samozrejmostou v modernych podnikoch. Tieto
projekty poskytuju systémy, ktorych vystupom sud, mimo iného, velké kvanta informacii. V tejto praci
sme sa zamerali na spracovanie tychto dat, vyhodnotenie ich spolahlivosti aformulaciu ich
nedostatkov. Poskytli sme podniku opodstatnenie vzniku novej pozicie procesného inZiniera, ktorého
naplfiou prace je aj spracovavat udaje z informadénych systémov a v rdmci projektov digitalizacie tieto
systémy zdokonalovat. Na zdklade Udajov z databaz sme vo vybranom mesiaci sledovali odpracované
hodiny na jednotlivych voziioch a stanovili najslabsSie miesto. Po gembe na danom pracovisku sme
navrhli opatrenia, ktoré by prispeli k lepSiemu chodu montaznych procesov pri oprave voznov. Tieto
opatrenia zohladnuju vysoku variabilitu procesov, ktora je pri opravach samozrejmostou.

Klicové slova: Informacné systémy, datova analyza, gemba, opravarenstvo, variabilné procesy

Abstract: The computerization of production and logistics systems is taken as granted in modern
companies. These projects provide systems whose output is, among other things, large amounts of
information. In this project, we focused on processing this data, evaluating its reliability and
formulating its shortcomings. We provided the company with a justification for the creation of a new
position of process engineer, whose job was also to process data from information systems, and
improve these systems within the framework of digitalization projects. Based on the data from the
databases, we monitored the hours worked on individual wagons in the selected month and
determined the weakest point. After gemba at the given workplace, we proposed measures that would
contribute to a better operation of assembly processes during wagon repairs. These measures take
into account the high variability of processes, which was ovious in repairs.

Keywords: Information systems, data analysis, gemba, repairing, variable processes

33



OOOOSTU

® & & 9

.I.IMTF

Navrh rozsirenia interaktivneho skolenia so zameranim na vybrani metdédu stihlej vyroby v
podniku Vaillant Industrial Slovakia s.r.o.
Proposal for extension of interactive training focusing on selected lean manufacturing method in
Vaillant Industrial Slovakia s.r.o.
Abstrakt prace SVOC

Vypracovala: Varvara Labanok
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sidlom v Trnave

Veduci prace: Ing. Adriana Lehutova
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Akademicky rok: 2024/2025

Abstrakt: V modernom podnikatelskom prostredi je implementacia principov Stihleho manazmentu
priamou cestou k zlepSeniu produktivity, kvality vyrobkov a optimalizacii procesov, minimalizacii strat,
zvyseniu efektivnosti a adaptability, dosiahnutie konkurencnej vyhody a udrzatelného rastu. Cielom
tejto prdce je navrhovanie Skolenia v metdde VSM na zdklade zavedeného v podniku Skolenie
zamestnancov v oblasti principov Stihlej vyroby pre Vaillant Industrial Slovakia s.r.o. Na dosiahnutie
tohto ciela sa analyzoval sucasny stav vyrobnych procesov. Pri analyze boli pouzité tieto metédy:
prieskum medzi zamestnancami, ktori maju byt skoleni; studium existujicej vzdelavacej zakladne v
oblasti Stihlej vyroby; rozhovory so skolitelmi zodpovednymi za Skolenie zamestnancov spoloc¢nosti.
Uplatneny integrovany pristup umoznil identifikovat oblasti, ktoré si vyZaduju zlepSenie. Na zaklade
ziskanych ddajov bol vypracovany kvalitny a vysoko ucinny program Skolenia, ktory pozostdval z
niekolkych etap: teoreticka cast vo forme prednasky, ako aj interaktivne Skolenie vo forme hry,
prakticka aplikacia ziskanych poznatkov na pracoviskach. V Skoliacom programe bude pouzitd
interaktivna metdda s vyuzitim stavebnic Lego, vdaka ktorej bude Skolenie zaujimavé, efektivne a ¢o
pomoze dalej rozvijat flexibilitu spolo¢nosti a racionalne vyuzivat zdroje.

Kl'acové slova: Stihla vyroba, $kolenie, hra, VSM.

Abstract: In the modern business environment, the implementation of lean management principles is
a direct path to improving productivity, product quality, and process optimisation; minimising losses;
increasing efficiency and adaptability; achieving competitive advantage; and sustainable growth. The
aim of this thesis is to design training in the VSM method based on the established in-house training
of employees in lean manufacturing principles for Vaillant Industrial Slovakia s.r.o. To achieve this goal,
the current state of the production processes was analysed. The following methods were used in the
analysis: a survey of the employees to be trained; a study of the existing training base in the field of
lean manufacturing; and interviews with trainers responsible for training the company's employees.
The integrated approach applied allowed the identification of areas in need of improvement. On the
basis of the data obtained, a high-quality and highly effective training programme was developed,
which consisted of several stages: a theoretical part in the form of a lecture, as well as interactive
training in the form of a game and practical application of the acquired knowledge at the workplace.
The training programme will use an interactive method using Lego building blocks, which will make the
training interesting and effective and help to further develop the company's flexibility and rational use
of resources.

Keywords: Lean manufacturing, training, game, VSM.
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Proposal for rationalization of the production process on the assembly line in industrial enterprise
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Abstrakt:

V sucasnej trhovej situacii ¢elia mnohé podniky vyzvam, ktoré suvisia s prekonavanim finanénych problémov.
Priemyselné podniky hladaju spésoby ako zniZovat naklady na vyrobu. Jednym z konceptov, ktory umozriuje
znizovat naklady prostrednictvom elimindcie plytvania v podobe zbytoénych ¢&innosti, je Stihla vyroba. Ciefom
prace bolo na zaklade analyzy siéasného stavu vyrobného procesu na montaznej linke identifikovat nedostatky
a plytvania a navrhnut racionalizaéné opatrenia vyrobného procesu na danej montézinej linke v priemyselnom
podniku. Montdzna linka je tvorend 5 stanicami a prebieha na nej montaz zdvihaca veka batoZinového priestoru.
Analyza bola vykonavana prostrednictvom metddy priameho pozorovania a rozhovormi so zamestnancami
podniku. Poc¢as analyzy vyrobného procesu na montdznej linke boli identifikované nedostatky a plytvania na
jednotlivych pracovnych staniciach. NajcastejSie vyskytujucimi nedostatkami boli absencia Standardov
pracovnych cinnosti, zbytocné pohyby spdsobené nespravnym umiestnenim zdsob suciastok potrebnych na
montaz, neurcené priestory na odkladanie rozpracovanej vyroby, niektoré suciastky neboli oznacené, nevhodné
usporiadanie zasob z hladiska vykonavania pracovnych cinnosti alebo obmedzovania plynulého pohybu
zamestnancov, tvorba vacSieho mnoZstva rozpracovanej vyroby. Navrh racionalizaénych opatreni spociva
v elimindcii identifikovanych nedostatkov vyuZitim zdkladnych principov metddy 5S, vzmene usporiadania
a umiestnenia zdsob rozpracovanej vyroby a suciastok, zniZzeni mnoZstva zasob podla redlnych poZiadaviek
vyroby, oznaceni vSetkych boxov so zasobami, priprave boxu pre hotové vyrobky. Uvedené opatrenia prispeju
k znizZeniu plytvania a sprehladneniu pracovnych stanic montaznej linky.

s

Klacové slova: plytvanie, vyrobny proces, racionalizacia, metdda 5S

Abstract:

In the current market situation, many businesses face challenges related to overcoming financial difficulties.
Industrial enterprises are looking for ways to reduce production costs. One concept that enables cost reduction
by eliminating waste in the form of unnecessary activities and movements is lean manufacturing. The aim of the
paper was to analyse the current state of the production process on an assembly line, identify inefficiencies and
waste, and propose rationalization measures for the production process in an industrial enterprise. The assembly
line consists of five stations and is used for assembling the trunk lid lifter. The analysis was conducted using the
method of direct observation and interviews with company employees. During the analysis of the production
process on the assembly line, deficiencies and waste were identified at individual workstations. The most
common issues included the absence of standardized work procedures, unnecessary movements caused by
improper placement of component supplies, the lack of designated areas for storing work-in-progress, missing
labels on some components, unsuitable arrangement of supplies affecting work execution or restricting the
smooth movement of employees and excessive accumulation of work-in-progress. The proposed rationalization
measures focused on eliminating the identified deficiencies by applying the basic principles of the 55 method,
reorganizing the layout and placement of work-in-progress and component supplies, reducing stock levels based
on actual production requirements, labelling all supply boxes, and preparing a designated box for finished
products. These measures will contribute to reducing waste and improving the clarity of workstations on the
assembly line.

Keywords: waste, production process, rationalization, 55 method.
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NAVRH NA ZAVEDENIE ESG REPORTINGU V KONTEXTE UDRZATELNEHO PODNIKANIA V
PRIEMYSELNOM PODNIKU
PROPOSAL TO IMPLEMENT ESG REPORTING IN THE FRAMEWORK OF SUSTAINABLE BUSINESS IN AN
INDUSTRIAL COMPANY
Abstrakt prace SVOC
Vypracoval: Karolina Tomaskova
Nazov vysokej Skoly: Materidlovotechnologickd fakulta so sidlom v Trnave, Slovenska technicka
univerzita v Bratislave
Veduci prace: doc. Ing. Helena Fidlerova, PhD.
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Akademicky rok: 2024/2025

Abstrakt:

Aktudlnym a trendovym smerovanim ndrodov, podnikov v kazdom odvetvi, ako aj jednotlivcov je téma
udrzatelnosti. Nakolko vyvoj zmien Zivotného prostredia a klimy sa uberaju v désledku ludskej ¢innosti
nespravnym smerom, je nutné zmenit dopad fudskej spolo¢nosti na okolie, pricom najvacsi podiel
predstavuju priemyselné podniky. Na odvratenie potencionalnych hrozieb, bol zavedeny termin
udrzatelnost, ktory pomocou aplikacie udrzatelnych stratégii do podnikania, napomaha predchadzaniu
globalnych rizik. Problematika ESG, spociva v preskimani environmentalnej, socidlnej a riadiacej sféry
v priemyselnom podniku. Vysledkom tejto analyzy je ESG sprava, ktord umoziiuje pochopit aktualnu
uroven efektivity prechodu k udrzatelnosti a zodpovednému podnikaniu. Cielom prace je navrhnut
také opatrenia, ktoré prispeju priemyselnému podniku pri implementacii ESG do podnikania
a predstavuju pokrok v environmentdlnej, socidlnej ariadiacej oblasti tejto stratégie. Okrem
samotnych navrhov, sulastou prace je aj vyhodnotenie navrhnutych opatreni, z hladiska vyhod
a nevyhod, ako su vynaloZené investicie, navratnost nakladov a efektivita pre Uspesnejsie priblizenie
sa prislusného priemyselného podniku k udrzatefnému podnikaniu.

s’ v

Klaéové slova: Udrzatelnost, udrzatelné podnikanie, ESG.

Abstract:

Sustainability is the present and trending direction of countries, companies across all industries, and
individuals. The impact of human civilisation on the environment must be changed, with industrial
companies accounting for the majority, as human activity is causing environmental and climate change
to develop in the wrong direction. The term "sustainability," which helps prevent global hazards by
using sustainable corporate practices, was coined to counteract possible dangers. Examining an
industrial enterprise's environmental, social, and management aspects is the focus of the ESG issue.
An ESG report, which is the outcome of this study, enables us to comprehend the success of the shift
to sustainability and responsible business practices as of right now. In addition to representing
advancements in the environmental, social, and managerial facets of this strategy, the thesis aims at
providing the actions that will help industrial enterprises integrate ESG in their operations. For a more
successful approach of the relevant industrial enterprise to sustainable business, the thesis also
involves an evaluation of the proposed actions in terms of their benefits and drawbacks, including the
investments made, cost recovery, and efficiency.

Keywords: sustainability, sustainable business, ESG.
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Use of selected Business Intelligence tools in improving data processing in Gestamp Nitra, s.r.o.
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Abstrakt: V sucasnej digitdlnej dobe sa podnikové procesy ¢oraz viac spoliehaju na datovu analytiku,
ktora zohrava kltcovu ulohu pri efektivnom spracovani a vizualizacii podnikovych Udajov. Tradi¢né
manualne metddy spracovania Udajov uZ nedokdzu uspokojit rastice poziadavky na presnost
a rychlost datovej analyzy. Uspe$na implementacia ndstrojov Business Intelligence (BI) pri zlep$ovani
a spracovani podnikovych Udajov, vedie k efektivnejSiemu rozhodovaniu a umoznuje automatizovanu
a interaktivnu vizualizaciu Gidajov. Hlavnym cielom predkladanej prace Studentskej vedeckej odbornej
¢innosti (SVOC) je navrhnut rieSenia na zlep$enie Urovne spracovania a digitalizacie idajov pomocou
vybranych ndstrojov Business Intelligence v podmienkach spolo¢nosti Gestamp Nitra, s.r.o. Analyzou
suc¢asného stavu boli identifikované klu¢ové nedostatky existujiceho systému vizualizacie
a spracovania Udajov. V rdmci SVOC boli navrhnuté tri rieSenia zahffiajice aplikaciu vybranych
nastrojov BI, ktorych implementacia prispeje k efektivnejSej vizualizacii, spracovaniu udajov,
minimalizacii manualnych chyb a prioritne zrychli pristup k udajom. Vdaka integrécii interaktivnych
dashboardov v softvéri Microsoft Power Bl a automatizovanému vyhodnocovaniu auditov v aplikacii
EASE bolo dosiahnuté prehladnejsie reportovanie, optimalizdcia procesov a lepsia identifikacia trendov
v rdmci vyroby a udrzby. Praca SVOC je sucast projektu KEGA &. 010STU-4/2024: , Tvorba laboratdria
systematického transferu poznatkov zo skumania persondinych aspektov interakcie fudi a technoldgii
do vybranych predmetov priemyselného inZinierstva“.

Klucové slova: Business Intelligence, digitalizacia, Power BI, vizualizacia Udajov

Abstract: In today’s digital age, business processes increasingly rely on data analytics, which plays a
key role in an efficient processing and visualisation of business data. Traditional manual data
processing methods can no longer satisfy increasing demands for accuracy and speed of data analysis.
Successful implementation of Business Intelligence (Bl) tools in improving and processing business
data, leads to more efficient decision making, and enables automatic and interactive data visualisation.
The main objective of the presented thesis is to propose solutions to improve the level of data
processing and digitalization using selected Bl tools in the company of Gestamp Nitra, s.r.o. By
analysing the current state, we identified key deficiencies of the existing data visualization and
processing system. We proposed three solutions within the framework of the SSPA involving the
application of selected Bl tools, the implementation of which will contribute to more efficient
visualisation, data processing, reduction of manual errors and as priority it will speed up access to data.
Thanks to the integration of interactive dashboards in Microsoft Power Bl software and automated
audit evaluation in the EASE application, we achieved clearer reporting, process optimization and
better identification of trends within the production and maintenance. The thesis was a part of project
KEGA No. 010STU-4/2024: ,Creation of a laboratory for the systematic knowledge transfer from the
research of personnel aspects of human technology interaction into selected subjects of industrial
engineering “.

Keywords: Business Intelligence, digitalisation, Power BI, data visualization
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Navrh na zefektivnenie tdrzby priemyselnych robotov prostrednictvom vybranych analytickych nastrojov
Proposal for Improving the Maintenance of Industrial Robots through Selected Analytical Tools
Abstrakt prace SVOC

Vypracoval: Bc. Peter Téth

Nazov vysokej Skoly: Slovenska technickd univerzita v Bratislave, Materidlovotechnologicka fakulta so sidlom v
Trnave

Veduci prace: doc. Ing. Henrieta Hrablik Chovanova PhD., Ing. Paed. IGIP

Pracovisko: Ustav priemyselného inZinierstva a manazmentu

Akademicky rok: 2024/2025

Abstrakt:

Praca sa zaoberd problematikou udrzby priemyselnych robotov v spolo¢nosti MIBA Sinter Slovakia s.r.o. a
navrhuje efektivnejSie rieSenia na zaklade analytickych nastrojov. Robotizacia predstavuje klicovy prvok
automatizacie v priemyselnej vyrobe, pricom zabezpecenie ich spolahlivosti a minimalizacia prestojov je jednym
z hlavnych ciefov podniku. V praci je detailne analyzovany sucasny stav robotizovaného vybavenia v podniku s
dérazom na pouzivané modely robotov ABB, ich technické Specifikacie a vytazenie v rdmci vyrobnych procesov.
Osobitna pozornost je venovand roznym pristupom k Udrzbe, najma reaktivnej, preventivnej, proaktivnej a
prediktivnej udribe. Na zaklade analyzy udribarskych ¢innosti a dostupnych servisnych udajov je identifikovana
potreba optimalizacie udrzbovych stratégii. Klu€ovym analytickym ndstrojom vyuzitym v praci je Service
Information System (SIS), ktory umoznuje podrobné monitorovanie prevadzkovych parametrov robotov a
hodnotenie ich zataZenia na zaklade globalnej databazy ABB. SIS analyza bola vykonana na 46 vybranych
robotoch v podniku, pricom vysledky poukazuju na vyrazné rozdiely v ich vytaZenosti. Na zdklade duty factoru a
inych hodnotiacich parametrov boli identifikované kriticky zatazené roboty, ktoré vyZzaduju zvysenu pozornost z
hladiska udrzby. Praca dalej ponuka navrhy na optimalizaciu udrzby, ako napriklad Upravu pracovnych cyklov,
preventivne vymeny komponentov a zefektivnenie nahradného zasobovania dielmi. Ziskané vysledky mozu slazit
ako podklad pre strategické rozhodovanie v oblasti udrzby a planovania servisu priemyselnych robotov v
spolo¢nosti MIBA Sinter Slovakia s.r.o.

Klacové slova: priemyselnd robotizacia, udrzba robotov, ABB, SIS analyza, duty factor, optimalizacia udrzby.

Abstract:

The thesis addresses the issue of industrial robot maintenance in MIBA Sinter Slovakia s.r.o0. and proposes more
efficient solutions based on analytical tools. Robotic automation plays a key role in industrial manufacturing, and
ensuring the reliability of robots while minimizing downtime is one of the main objectives of the company.

The thesis provides a detailed analysis of the current state of robotic systems in the company, focusing on the
ABB robot models used, their technical specifications, and their workload within the production processes.
Special attention is given to different maintenance approaches, particularly reactive, preventive, proactive, and
predictive maintenance. Based on the analysis of maintenance activities and available service data, the need for
optimization of maintenance strategies has been identified.

A key analytical tool utilized in this research was the Service Information System (SIS), which enabled detailed
monitoring of robot operating parameters and evaluated their workload based on ABB's global database. The SIS
analysis was performed on 46 selected robots within the company, and the results indicated significant
differences in their utilization. Based on duty factor and other performance indicators, critically overloaded
robots were identified, requiring increased attention in terms of maintenance.

Furthermore, the thesis proposed optimization measures for robot maintenance, including adjustments to work
cycles, preventive component replacements, and improvements in spare parts management. The findings of this
study provide a foundation for strategic decision-making in the area of industrial robot maintenance and service
planning within MIBA Sinter Slovakia s.r.o.

Keywords: industrial robotics, robot maintenance, ABB, SIS analysis, duty factor, maintenance optimization.
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Navrh riesenia na aplikaciu vybranych nastrojov stihlej vyroby na pracovisku zvarania projektu
Hyundai / Doosan v spoloénosti Fortaco s.r.o.
Proposal for the application of selected lean manufacturing tools in the welding workplace of the
Hyundai / Doosan project at Fortaco s.r.o.
Abstrakt prace SVOC

Vypracoval: Michal Vincur, Bc.

Nazov vysokej Skoly: Materidlovotechnologicka fakulta so sidlom v Trnave, Slovenska technicka
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Veduci prace: doc. Ing. Helena Makysova, PhD.

Pracovisko: Ustav priemyselného inZinierstva a manazmentu

Akademicky rok: 2024/2025

Abstrakt:

Tato odborna vedecka praca sa zameriava na navrh opatreni pre zlepsenie vyrobného procesu zvarania
v spoloc¢nosti Fortaco s.r.o. prostrednictvom aplikacie vybranych ndstrojov Stihlej vyroby. Jej ciefom je
navrhnut praktické rieSenia, ktoré podporia optimalizaciu procesov, zvysia celkovy vykon zvarovne
a prinesu konkrétne benefity pre podnik (napr. Uspora zdrojov alebo zostihlenie pracoviska).

Kliéové slova: Stihla vyroba, plytvanie, snimka operacie, stihly layout, 5S

Abstract:

This scientific research paper focuses on designing the measures to improve the welding production
process in Fortaco s.r.o. via the application of selected lean manufacturing tools. Its objective was to
propose practical solutions that support process optimization, enhance the overall performance of the
welding facility, and deliver tangible benefits to the company (e.g. resource savings or workplace
streamlining).

Keywords: lean manufacturing, waste, diary method, lean layout, 55
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Navrh a konstrukcia formy na vstrekovanie plastovych komponentov pre automobilovy priemysel
Design and Construction of a Mold for Injecting Plastic Components for the Automotive Industry
Abstrakt prace SVOC

Vypracoval: Bc. Anton Backo

Nazov vysokej Skoly: Slovenska technicka univerzita v Bratislave, Materidlovotechnologicka fakulta so
sidlom v Trnave

Veduci prace: doc. Ing. Jozef Bilik, PhD.

Pracovisko: Ustav vyrobnych technoldgii

Akademicky rok: 2024/2025

Abstrakt:

Téma je zamerana na tvorbu 3D modelu a vykresovej dokumentdcie vylisku z plastu s dodrzanim zasad
technologickosti konstrukcie. Tvorba 3D modelu a vykresovej dokumentacie vylisku a vstrekolisovej
formy s pouzitim CAD programu CATIA. Tiez bude vyuZitd Undercut analyza a analyza vstrekovania
pomocou programu CAD Mould. V praci je opisand tedria z oblasti vstrekovania plastov od konstrukcie
vstrekolisu, konstrukcie vstrekovacej formy a zadsady konsStruovania plastovych dielov. V praci je
popisand analyza vstrekovania plastu pre plastovy diel a vysvetlenie vysledkov analyzy.

Klicové slova: forma na vstrekovanie plastov, analyza vstrekovania, CAD Mould, konstrukcia formy

Abstract:

The topic focuses on creating a 3D model and technical documentation for a plastic injection part,
adhering to the principles of manufacturability in design. The design includes the development of the
3D model and technical documentation for the injection part and the injection mold using the CAD
program CATIA. Additionally, undercut analysis and injection analysis will be performed with the CAD
Mould software. The work describes the theory related to plastic injection, covering the design of the
injection machine, the design of the injection mold, and the principles of designing the plastic parts. It
also includes an analysis of the injection process for the plastic part and an explanation of the analysis
results.

Keywords: injection mold, injection analysis, CAD Mould, mold design
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Vyroba optimalizovanej geometrie predstavca pre bicykel
Manufacturing of an Optimized Bicycle Stem Geometry
Abstrakt prace SVOC

Vypracoval: Bc. Roman Bedus
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Akademicky rok: 2024/2025

Abstrakt:

Tato praca sa zaoberda navrhom hybridného vyrobného postupu pre optimalizovand geometriu
predstavca z titanovej zliatiny Ti64. Vyroba kombinuje aditivnu technoldgiu Bound Metal Deposition,
realizovanu na zariadeni Desktop Metal Studio 1+ a nasledné CNC obrabanie, vykonané na stroji DMG
HSC 105. Vyrobny proces pozostdva z 3D tlace organického tvaru, odstranenia spojiva, spekania,
eliminacie podpornych Struktur a findlneho obrabania funkénych pléch. Orientacia modelu na tlacovej
podlozke bola zvolend s ohladom na optimalizaciu mechanickych vlastnosti dielu, aj za cenu vyssej
spotreby podpornych Struktur. Na zabezpecenie pozadovanej presnosti a kvality funkénych povrchov
boli na model pridané pridavky na dodatoéné obrdbanie. Na spolahlivé upnutie zabezpecujiuce
opakovatelnost polohovania sa navrhli makké celuste, ktoré optimalizuju rozlozenie upinacich sil.
Findlne obrabanie prebieha v softvéri PowerMill, kde su generované dokoncovacie drahy, drahy pre
vitanie otvorov a rezanie zavitov, ¢im sa dosahuju presné tolerancie a pozadovand kvalita povrchov.
Vysledkom prace je vyrobny postup umoZzfiujuci vyrobu mechanicky optimalizovaného komponentu,
¢im sa poukazuje na potencidl kombindcie generativneho dizajnu a pokrocilych vyrobnych metdd.

Klaéové slova: aditivna vyroba, CAD/CAM, Fusion 360, PowerMill, predstavec

Abstract:

This thesis focuses on the design of a hybrid manufacturing process for the optimized geometry of a
bicycle stem made of the titanium alloy Ti64. The production combines the Bound Metal Deposition
additive technology, implemented on the Desktop Metal Studio 1+ device, and subsequent CNC
machining, performed on the DMG HSC 105 machine. The manufacturing process consists of 3D
printing of an organic shape, debinding, sintering, elimination of support structures, and final
machining of functional surfaces. The model orientation on the build plate was chosen to optimize the
mechanical properties of the part, even at the cost of higher consumption of support structures. To
ensure the required precision and quality of functional surfaces, additional allowances for post-
machining were added to the model. Soft jaws were designed for reliable clamping to ensure
repeatable positioning, optimizing the distribution of clamping forces. Final machining is carried out in
PowerMill software, where finishing toolpaths, drilling paths, and thread cutting paths are generated
to achieve precise tolerances and the required surface quality. The result of the thesis is a
manufacturing process that enables the production of a mechanically optimized component,
demonstrating the potential of combining generative design with advanced manufacturing methods.

Keywords: additive manufacturing, CAD/CAM, Fusion 360, PowerMill, bicycle stem
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Navrh uzamykacieho mechanizmu sedacky: Power Lock 3000
Design of a car seat locking mechanism: Power Lock 3000
Abstrakt prace SVOC
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Akademicky rok: 2024/2025

Abstrakt:

Tato prdca sa zaoberd ndvrhom elektronicky riadeného uzamykacieho mechanizmu pre sedacku osobného
automobilu v spolupraci s firmou Adient Slovakia, s.r.o. Ciefom bolo vytvorit funkény celok podla poZiadaviek
firmy s ohladom na bezpec¢nost a preciznost riadenia. Dévodom prace bola poziadavka transformacie
manudlneho ovladania polohovania sedacky na ovladanie elektronicko-manudlne, ktoré augmentuje existujuci
mechanizmus a implementuje elektricky pohon. Novy mechanizmus zabezpecuje kinematicky prevod rotacného
pohybu na kyvavy tak, aby elektrické ovladanie neovplyviiovalo ovlddanie manudlne a naopak. To bolo
dosiahnuté navrhom zubovej spojky s volnobehom. Cely systém je riadeny vyvojovou doskou Arduino NANO a
motor je ovladany motorovym ovladacom L298N. Kvantitativny prevod mechanizmu na zvySenie krutiaceho
momentu rozmerovo nenadkladného motora je vyrieSeny dvojstupriovou prevodovkou s ozubenymi kolesami.
Navrh zastreSuju vypocty zataZenia zubovej spojky zo stanovenych hodn6t motora a geometrickych hodnot
protikusov spojky a vypocty jednotlivych ozubenych kolies ako aj celého prevodu. Pevna Cast spojky bola dalej
integrovana do rukovate mechanizmu, ¢im prenasa pohyb na ostatné ¢asti systému. Pohybliva ¢ast spojky je na
vystupe prevodovky. Material oboch casti je firmou pouzZivany plast na bdaze polykarbonatu (PC) a
akrylonitriloutadiénstyrénu (ABS).

Klacové slova: uzamykaci mechanizmus, automobilova sedacka, Arduino, kinematicky prevod, zubova spojka

Abstract:

This work addresses the design of an electronically controlled locking mechanism for a passenger car seat,
developed in collaboration with Adient Slovakia, s.r.o. The objective was to develop a functional unit that meets
the company’s specifications, emphasizing safety and precision in control. The motivation for this study stemmed
from the need to convert the manual operation of seat positioning into an electronic-manual system, enhancing
the existing mechanism by incorporating an electric drive. The proposed mechanism allows the kinematic
transformation of rotational motion into rocking motion, ensuring that the electronic control does not interfere
with manual operation, and vice versa. This functionality was accomplished through the design of a tooth clutch
with a cutout to ensure an idle action in case of manual operation. The entire system is controlled by an Arduino
NANO development board, with the motor driven by an L298N motor driver. To address the quantitative
transmission of the mechanism and increase the torque of a dimensionally economical motor, a two-stage
gearbox with gears was implemented. The design is supported by calculations of the load on the tooth clutch,
based on specified motor parameters and the geometric properties of the clutch components, as well as
calculations for the individual gears and the entire transmission. The stationary part of the clutch was integrated
into the mechanism’s handle, enabling motion transfer to other system components, while the movable part of
the clutch is positioned at the gearbox output. Both parts are constructed from a company-specified plastic
composed of polycarbonate (PC) and acrylonitrile butadiene styrene (ABS).

Keywords: locking mechanism, car seat, Arduino, kinematic transformation, tooth clutch.
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Navrh a vyroba puzdier v podmienkach WITTEX plus, s.r.o. Velké Kostolany
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Abstrakt:

Hlavnym cielom tejto diplomovej prace je ndvrh moznosti vyroby puzdier spolo¢nosti Wittex plus s.r.o.
Velké Kostolany. Suciastky su vyrobené z technickych plastov. Programy a vyroba boli realizované v
softvéroch Fusion 360, FeatureCAM a Fanuc na CNC strojoch Doosan Lynx 300 a Doosan PUMA DNT
2100M, kde boli vyhodnocované vhodné rezné parametre pre tvorbu triesok z polyamidov a
porovnanie dvoch vymenitelnych reznych platni¢iek DCGT 11T304-AS IC20 a DCGT 11T308-AS IC20 s
polomerom zaoblenia hrotu re 0,4mm a 0,8mm, nasledné vyhodnotenie strednej aritmetickej odchylky
profilu drsnosti Ra po sustruzeni tymito platni¢kami. Konstatujeme zaver, ze pre zadané suciastky je
tvorba polyamidovych triesok tvorend s vys$Sim posuvom nastroja a mensSou hlavnou reznou
rychlostou. Pre tvorbu lepSej drsnosti Ra povrchu bude vymenitelnd rezna platnicka s polomerom
hrotu 0,8 mm.

77 v

KlGcové slova: rezné parametre, vymenitelnd reznd platni¢ka, FeatureCAM, Fusion 360, Fanuc

Abstract:

The main objective of this thesis is a proposition of possible production methods for casings made by
Wittex plus s.r.o. Velké Kostolany. These components are manufactured of engineering plastics.
Coding for the production of these components was done in Fusion 360, FeatureCAM and Fanuc and
the casings were fabricated using Doosan Lynx 300 and Doosan PUMA DNT 2100M CNC machines,
where suitable cutting parameters for chip formation from polyamides were evaluated, and two
replaceable cutting inserts DCGT 11T304-AS 1C20, and DCGT 11T308-AS IC20 with a tip radius of r.
0.4mm and 0.8mm were compared, followed by the evaluation of the arithmetic mean deviation of
the roughness profile Ra after turning with these inserts. It was deduced that for these components,
production of desirable chips was achieved by using a higher shift of the instrument combined with a
lower main cutting speed. An interchangeable insert of 0.8 mm in radius proved to be ideal for reaching
a better roughness profile Ra.

Keywords: cutting parameters, interchangeable cutting inserts, FeatureCAM, Fusion 360, Fanuc.
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Design of a fixture for a machine vise for multi-axis machining
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Abstrakt:
Tato prdca sa zaoberd ndvrhom upinacieho pripravku pre strojny zverak urfeny na viac osové
obrabanie s ciefom optimalizovat upinanie obrobkov, zvysit stabilitu, presnost polohovania a

efektivitu vyroby. Spravne navrhnuty upinaci systém minimalizuje vedlajsie ¢asy, redukuje deformacie
a zabezpecuje opakovatelhost procesu, ¢o je klucové pre dosiahnutie vysokokvalitnych vysledkov
obrabania. Praca obsahuje analyzu sucasného stavu, hodnotenie existujucich rieSeni a identifikaciu
poziadaviek na pripravok so zohladnenim konstrukénych aspektov a materidlovych vlastnosti, pricom
sa kladie doraz aj na jednoduchu manipuldciu. Navrh zahffia vyber vhodného polotovaru, materialov a
technologickych procesov potrebnych na vyrobu pripravku, pricom sa kladie déraz na dostupnost
vyrobnych metdd. Porovnanim rbéznych variantov je identifikované optimalne rieSenie z hladiska
presnosti, tuhosti a priestorovej Uspornosti. Vysledkom je konstrukény navrh upinacieho pripravku,
ktory umoziuje efektivne a bezpecné viac osové obrabanie, ¢im sa zniZuju prestoje a zvysuje
produktivita. Navrhnuté rieSenie zaroven prispieva k vyssej kvalite obrdbania a znizovaniu vyrobnych
nakladov, ¢im moze byt prinosom pre moderné vyrobné procesy a priemyselnd vyrobu.

Klucové slova: pripravok, obrabanie, frézovanie, technologicky postup

Abstract:

This work deals with the design of a clamping fixture for a machine vise intended for multi-axis
machining, with the aim of optimizing workpiece clamping, increasing stability, positioning accuracy,
and manufacturing efficiency. A properly designed clamping system minimizes auxiliary time, reduces
deformations, and ensures process repeatability, which is crucial for achieving high-quality machining
results. The work includes an analysis of the current state, an evaluation of existing solutions, and the
identification of requirements for the fixture, taking into account design aspects and material
properties, while also emphasizing ease of handling. The design included the selection of a suitable
raw material, materials, and technological processes necessary for the production of the fixture, with
a focus on the availability of manufacturing methods. By comparing various options, the optimal
solution was identified in terms of accuracy, rigidity, and spatial efficiency. The result was a structural
design of the clamping fixture that enables efficient and safe multi-axis machining, reducing downtime
and increasing productivity. The proposed solution also contributes to higher machining quality and
lower production costs, making it beneficial for modern manufacturing processes and industrial
production.

Keywords: fixture, machining, milling, manufacturing process.
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Abstrakt:

Praca sa zameriava na aplikaciu reverzného inZinierstva na suéiastku historického vozidla Skoda 1000
MB, konkrétne na blatnik, ktory sa uz nevyraba. Ziskanie geometrického modelu tejto suciastky je
narocné, pretoze poévodné rozmery a technické vykresy su Casto nedostupné. Z tohto dévodu bol
pouzivany 3D skenovanie s aktivnou triangulaciou pre ziskavanie rozmerovych dat suciastky. V ramci
projektu bolo vykonané Uprava polygdnovej siete, ktora obsahovala nedostatky na miestach ako
korodované a chybajlice casti. Reverzné modelovanie bolo realizované v softvéri InnovMetric
PolyWorks, kde bola aplikovand metdda nafitovania NURBS ploch na polygdnovy model. Vysledkom
tohto procesu bol objemovy model vo formate .iges, ktory verne reprodukuje poévodny tvar dielu.
Nasledne bol vytvoreny model porovnany s naskenovanymi datami, ¢o umoznilo identifikovat odchylky
medzi polygénovou sietou a NURBS modelom. Tento proces reverzného inzinierstva poskytol presny
digitalny model, ktory méze sluzit na vyrobu repliky alebo dalsie analyzy dielu, ktory uz nie je dostupny
v pévodnej forme.

KlGcové slova: Reverzné inzZinierstvo, Aktivna triangulacia, CAD, NURBS, Free-form

Abstract:

The work focuses on the application of reverse engineering to a component of the historic Skoda 1000
MB vehicle, specifically the fender, which is no longer in production. Obtaining a geometric model of
this component is challenging, as the original dimensions and technical drawings are often unavailable.
For this reason, 3D scanning with active triangulation was used to capture the dimensional data of the
part. Modifications were conducted on the polygonal mesh, which contained defects in areas affected
by corrosion or missing sections. Reverse modeling was performed using the InnovMetric PolyWorks
software, where NURBS surfaces were fit to the polygonal model. The result of the reverse modeling
was a solid model in .iges file format, reproducing the original shape of the component. The created
model was also compared with the scanned data, to examine surface deviations between the
polygonal mesh and the NURBS model. The reverse engineering process provided a digital model that
can be used for manufacturing a replica or further analysis of the part, which is no longer available in
its original form.

Keywords: Reverse engineering, Active triangulation, CAD, NURBS, Free-form.
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Abstrakt:

Tato praca sa zaobera vplyvom rektifikdcie reznej hrany frézovacieho nastroja na deformacné
spevnenie materialu pri obrdbani zliatiny Inconel 718. Tento materidl je zndmy svojou vysokou
pevnostou a odolnostou voci vysokym teplotam, avsak jeho obrobitelnost je narocna. Cielom prace
bolo navrhnlt a realizovat experimentdlny postup na vyrobu vzoriek, na ktorych bude merana
nanotvrdost frézovanych pléch. V ramci experimentu boli vzorky najskér delené, nasledne frézované
nastrojmi s réznym zaoblenim reznej hrany (5, 8, 10, 30 a 45 um) a nakoniec podrobené
elektroerozivnemu rezaniu pre analyzu hibky spevnenia materialu. Rezné podmienky boli nastavené
osobitne pre hrubovanie a dokoncovanie, pricom boli sledované rozdiely v spevneni povrchu.
Predchadzajice vyskumy naznaduju, Ze vacSie zaoblenie reznej hrany moze viest k vysSej drovni
deformacného spevnenia v désledku rovnomernejSieho rozlozenia reznych sil a zvySenej plastickej
deformdcie materialu. Na zaklade tychto poznatkov o¢akdvame, Ze aj vtomto experimente sa preukaze
vplyv réznych velkosti zaoblenia reznej hrany na nanotvrdost obrobenej plochy. Vysledky mozu
prispiet k optimalizacii reznych parametrov pri obrdbani tazko obrobitelnych materialov.
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Klaéové slova: nanotvrdost, rektifikacia

Abstract:

This study examines the impact of cutting edge rounding on the strain hardening of material during
the machining of Inconel 718 alloy. This material is known for its high strength and resistance to
elevated temperatures; however, its machinability is challenging. The aim of this research was to
design and implement an experimental procedure for producing samples on which the nanohardness
of machined surfaces will be measured. In the experiment, the samples were first cut, then machined
using tools with different cutting edge radii (5, 8, 10, 30, and 45 um), and finally subjected to wire
electrical discharge machining to analyze the depth of material hardening. Cutting conditions were
specifically set for roughing and finishing operations, and differences in surface hardening were
observed. Previous studies suggest that a larger cutting edge radius can lead to higher levels of strain
hardening due to more uniform distribution of cutting forces and increased plastic deformation of the
material. Based on these findings, we expect that this experiment will also demonstrate the effect of
different cutting edge radii on the nanohardness of the machined surface. The results may contribute
to optimizing cutting parameters for machining difficult-to-machine materials.

Keywords: nanohardness, rectification
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Abstrakt:

Cielom prace je vyskum vyuZitia generativneho dizajnu pre ndvrh medicinskeho implantatu. Konkrétne
bol navrhovany ortopedicky implantat, ktory by mohol byt vyuZity pre operaciu nazyvanu ako vysoka
osteotdmia. Tdto operacia je vykondvana na holennej kosti, zo strany pod kolenom, a vykonava sa ako
prevencia jednostrannej osteoartdzy. Prejavy, ktoré vedu k tejto operdcii su v populdcii zndme aj
pod pojmom ,,nohy do O, alebo ,,nohy do X“. Pre to, aby bol dizajn navrhovaného implantatu v zhode
s fyzioldgiou konkrétneho pacienta, boli ziskané snimky holennej kosti pocitatovou tomografiou. Z
tychto snimok, ktoré boli vo formate .DICOM, bol vytvoreny .STL model, z ktorého bolo aplikdciou
technik reverzného inZinierstva mozné v softvéri Autodesk POWERSHAPE ziskat CAD model. Ziskany
CAD model bol nasledne upraveny, tak aby mohol byt pouzity ako jeden zo vstupnych parametrov
generativneho dizajnu v softvéri Autodesk FUSION. CAD modely ziskané generativnym dizajnom, bolo
nasledne mozné upravovat. Nakolko implantaty boli navrhované pre vyrobu aditivnhou technoldgiou,
bolo na nich mozné aplikovat lattice (mriezkové) Struktury, ktoré umozniujui prerastanie kosti
(osteointegraciu) cez telo implantatu, ¢o zvysuje pevnost sustavy. Na navrhovanych implantatoch boli
po upravach vykonané analyzy metddou koneénych prvkov, ktorych cieflom bolo overit spravanie
implantatu pod fyziologickymi zatazami.
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Klucové slova: reverzné inZinierstvo, generativny dizajn, ortopedicky implantat, aditivna vyroba

Abstract:

Aim of this project was the research on the use of generative design for medical implant. Specifically,
an orthopaedic implant was designed, which could be used for the surgery known as high tibial
osteotomy. This surgery is performed on a tibial bone, under knee, to prevent unicompartmental
osteoarthritis. The symptoms, which lead to this surgery are known by teh public as “O legs“, or “X
legs”. To ensure the designed implant is in correlation with the patient’s specific physiology, images of
tibia via computed tomography were obtained. From these images, which were in .DICOM format, .STL
file was created, from which was using the methods of reverse engineering in software Autodesk
POWERSHAPE a CAD file created. The created CAD file could then be modified, to create one of the
input parameters of the generative design in Autodesk FUSION software. CAD files obtained from the
generative design could then be modified. Since implants were designed to be manufactured by
additive technology, it was possible to apply lattice structures on them. These structures allowed the
bone to grow through the implant (osseointegration), which made the whole structure more rigid.
After modifying, on these designed implants finite element analyses were preformed, to ensure the
behaviour of the implant under physiological loads.

Keywords: reverse engineering, generative design, orthopedic implant, additive technology
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Abstrakt:

Praca je zamerand na mikrogeometriu reznej hrany a tiez na sposoby rektifikacie reznej hrany. Praca
opisuje jedinecny princip plazmového lestenia v elektrolyte (PVE), ktory bol pouzity na Upravu reznych
nastrojov. Prvym cielom diplomovej prace je porovnat trvanlivost reznych platniéiek rektifikovanych
metddou PVE a priemyselne pouzivanymi metédami. Vysledky experimentu nam ukazuju, Ze rezné
platnicky rektifikované pomocou metédy (PVE) momentdlne nedokdZe nahradit priemyselne
pouzivane metddy, pricom sa to nevylucuje v nedalekej budicnosti. Najlepsie odolavala opotrebeniu
rezna platnicka, ktora bola rektifikovana metddou kefovania, pretoze ako jedina vydrzala obrabat 25
minut pri zaobleni reznej hrany 20 mikrénov. Pri zaobleni reznej hrany 40 mikrénov najlepsie odolavala
platni¢ka rektifikovand metédou mokrého tryskania, pretoze dosahovala najmensie hodnoty
opotrebovania hlavného chrbta pocas celého ¢asu obrabania. VSetky rezné platnic¢ky boli rektifikované
so zaoblenim reznych hran 20 a 40 mikrénov. Druhym cielom diplomovej prace je zistit vplyv
parametrov procesu PVE na chemické zloZenie povrchovej vrstvy, o je dbleZity pozorovany aspekt pri
budicom vyhodnoteni adhézie povlaku k substratu.
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Klacové slova: rezné nastroje, rektifikacia reznych hran, lestenie plazmovym vybojom.

Abstract:

The thesis focuses on the microgeometry of the cutting edge and also on the methods of edge
rectification. It describes the unique principle of plasma polishing in an electrolyte (PVE), which was
used to modify cutting tools. The first objective of the thesis was to compare the durability of cutting
inserts rectified by the PVE method and industrially used methods. The results of the experiment
showed that cutting inserts rectified by the PVE method currently could not replace the industrial
methods, although this could not be excluded in the near future. The best resistance to wear was
exhibited by the cutting insert rectified by the brushing method, as it was the only one to withstand
25 minutes of machining with a cutting edge radius of 20 microns. For a cutting edge radius of 40
microns, the cutting insert rectified by the wet blasting method exhibited the best wear resistance, as
it achieved the smallest values of main flank wear during the entire machining process. All cutting
inserts were rectified with cutting edge radii of 20 and 40 microns. The second objective of the thesis
was to investigate the influence of PVE process parameters on the chemical composition of the surface
layer. This was an important observed aspect for the future evaluation of the coating adhesion to the
substrate.

Keywords: cutting tools, cutting edge preparation, plasma discharge polishing.
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Abstrakt:

T4to praca sa zaoberd vyvojom ochranného obalu pre herny ovladac DualShock 4 s vyuZitim reverzného
modelovania v CAD programe Autodesk Fusion 360 a naslednou vyrobou pomocou 3D tlace. Hlavnhym
ciefom navrhu je zabezpecit ochranu ovladaca pri prenose, pricom doraz je kladeny najma na
minimalizaciu rizika posSkodenia analégovych pacok a tlacdidiel. Proces modelovania zacina
digitalizaciou tvaru ovladaca, pricom sa vyuziva upraveny DXF subor, ktory bol spracovany v softvéri
PowerShape. Nasledne je v prostredi Fusion 360 vytvoreny 3D model ochranného obaluy,
optimalizovany z hladiska pevnosti, hmotnosti a jednoduchosti vyroby. Model je nasledne exportovany
a vyrobeny pomocou 3D tlade, pricom su testované rozne materidly, ako napriklad PLA, s ciefom
dosiahnut optimalnu pevnost. Vysledkom je ochranny obal, ktory efektivne eliminuje mechanické
poskodenie ovladaca pocas prepravy, ¢im predlzuje jeho zivotnost a zvySuje spolahlivost pri pouZivani.
Tato Studia poukazuje na vyhody reverzného inzinierstva, CAD modelovania a 3D tlade pri navrhu
ochrannych prvkov pre herné prislusenstvo.

Kli€ové slova: Fusion 360, 3D tla¢, ovladac, ochranny obal.

Abstract:

This study focuses on the development of a protective case for the DualShock 4 gaming controller using
reverse engineering in the Autodesk Fusion 360 CAD software, followed by a production via 3D
printing. The main goal of the design was to ensure the controller’s protection during transport, with
a particular emphasis on minimizing the risk of damage to the analogue sticks and buttons. The
modeling process began with digitizing the controller’s shape, utilizing a modified DXF file processed
in PowerShape software. A 3D model of the protective case was then created in Fusion 360, optimized
for strength, weight, and ease of manufacturing. The model was subsequently exported and
manufactured using 3D printing, with various materials, such as PLA, tested to achieve optimal
durability. The final product effectively prevented mechanical damage to the controller during
transport, extending its lifespan and improving reliability. This study highlights the advantages of
reverse engineering, CAD modeling, and 3D printing in designing protective accessories for gaming
equipment.

Keywords: Fusion 360, 3D printing, controller, protective case.
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Abstrakt:

Cielom prace je navrhnutie optimdlneho postupu v klinickej praxi pri zlomeni rotacného NiTi nastroja
pocas endodontického zdkroku. Tento problém predstavuje vyzvu najma pre menej skdsenych
stomatoldgov, ktori m6ézu mat obmedzené skisenosti s jeho rieSenim. Preto sme sa v praci zamerali
na analyzu pri¢in zlomenia ndstrojov, dostupné alternativy riesenia a ich efektivitu. Najprv sme
preskimali faktory veduce k zlomeniu a dbsledky danej situacie. Nasledne sme porovnali metédy
extrakcie pristupnych tlomkov, pricom sme sa sustredili na rézne technolégie a pristupy dostupné na
trhu. Osobitnli pozornost sme venovali moznosti spristupnenia Glomkov pomocou navigacnej Sablény
vyrobenou pomocou MSLA 3D tlace, ktora navedie vrtak k digitdlne vopred napldnovanému miestu, ¢o
mdze zvysit presnost a Uspe$nost zakroku. Ucinnost navrhovanej navigacnej $ablény pre vrtak sme
overili v simulovanom prostredi pomocou metdédy FEA, ¢o nam umoznilo objektivne vyhodnotit jej
efektivitu. Na zaklade ziskanych poznatkov sme vytvorili odporaéany postup, ktory mébze slizit ako
prakticka pomécka na bezpecnu a efektivnu extrakciu zlomenych endodontickych nastrojov. Tento
postup by mohol prispiet k zlepSeniu klinickej praxe a minimalizacii komplikacii pri endodontickych
vykonoch.

Klacové slova: endodoncia, extrakcia, FEA, 3D tla¢, MSLA.

Abstract:

The aim of this work is to design an optimal clinical procedure for managing the fracture of a rotary
NiTi instrument during an endodontic procedure. This issue presents a challenge, especially for less
experienced dentists who may have limited knowledge of its resolution. Therefore, our study focuses
on analyzing the causes of instrument fracture, available treatment alternatives, and their
effectiveness. First, we examined the factors leading to instrument fracture and the consequences of
such situations. Subsequently, we compared different methods for extracting accessible fragments,
focusing on various technologies and approaches available on the market. Special attention was given
to the possibility of accessing fragments using a navigation template, which guides the drill to a digitally
pre-planned location, potentially increasing the accuracy and success rate of the procedure. The
effectiveness of the proposed navigation template for the drill was verified in a simulated environment
using the FEA method, allowing us to objectively evaluate its efficiency. Based on the acquired findings,
we developed a recommended protocol that can serve as a practical tool for the safe and effective
removal of fractured endodontic instruments. This approach could contribute to improving clinical
practice and minimizing complications during endodontic treatments.

Keywords: Endodontics, Extraction, FEA, 3D printing, MSLA.
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Abstrakt:

Praca sa zameriava na moznosti skenovania multimateridlovych suciastok pomocou pocitatového
tomografu Zeiss Metrotom 1500 vo firme Carl Zeiss s.r.0. Proces skenovania prebieha v softvéri
METROTOM OS a nasledna analyza dat sa vykonava v softvéri VGStudio MAX. Hlavnym cielom je
nastavenie vhodnych parametrov CT skenovania a filtrdcie dat tak, aby boli na vyslednych
tomografickych snimkach jasne rozliSitelné vsetky komponenty skimanych suciastok. Pri vybere
parametrov sa prihliada aj na efektivnost procesu, najma na pomer medzi kvalitou vystupu a ¢asovou
narocnostou skenovania. Pri ziskavani CT dat vznikaju neZiadlce artefakty spbsobené fyzikalnymi
vplyvmi, ako je napriklad vytvrdzovanie réntgenového luca a vplyv vysokej hustoty materidlov (metal
artefact), ktoré mézu negativne ovplyvnit kvalitu obrazu a stazit jeho nasledné vyhodnocovanie. Na
minimalizaciu tychto nedostatkov sa aplikuju korekéné filtre, konkrétne Beam Hardening Correction
(BHC) a Advanced Mixed Artefact Reduction (AMAR). Ich Ulohou je redukcia spominanych artefaktov,
¢im sa zvySuje moznost presnejSich a kvalitnejsich vysledkov pri pripadnej potrebe vyhodnocovania
meranim. Tato praca porovnava vplyv jednotlivych filtrov na kvalitu vystupu a hodnoti ich efektivitu
pri skenovani zvolenych multimateridlovych objektov.

Klucové slova: multimaterialové suciastky, pocitacova tomografia, vytvrdzovanie réntgenového luca,
korekcia artefaktov.

Abstract:

The study focuses on the possibilities of scanning multi-material components using the Zeiss Metrotom
1500 computed tomography scanner at Carl Zeiss s.r.o. The scanning process was conducted in
METROTOM OS software, and the subsequent data analysis was performed in VGStudio MAX. The
main objective was to set appropriate CT scanning parameters and data filtering to ensure that all
components of the examined parts are clearly distinguishable in the resulting tomographic images.
When selecting parameters, attention was also given to process efficiency, particularly the balance
between output quality and scanning time. During CT data acquisition, undesirable artifacts caused by
physical influences might arise, such as Beam Hardening and Metal Artifact, that negatively affected
image quality and complicating further evaluation. To minimize these issues, correction filters were
applied, specifically Beam Hardening Correction (BHC), and Advanced Mixed Artefact Reduction
(AMAR). Their function was to reduce these artifacts, thereby increasing the possibility of obtaining
more precise and higher-quality results when measurement-based evaluation is required. This study
compared the impact of individual filters on output quality and assessed their effectiveness in scanning
selected multi-material objects.

Keywords: multi-material components, computed tomography, X-ray curing, artifacts correction.
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Abstrakt:

Diplomova praca sa zaoberd problematikou rektifikdcie reznych nastrojov so zameranim na vplyv
polomeru zaoblenia reznej hrany na viaceré aspekty obrdbacieho procesu. Hlavnym cielom je
analyzovat, ako tento parameter ovplyvriuje trvanlivost reznych nastrojov, kvalitu obrobeného
povrchu a velkost reznych sil pri frézovani tazkoobrobitelnej chrém-niklovej zliatiny Inconel 718. Praca
je rozdelena do troch hlavnych casti. Prva kapitola poskytuje teoreticky zadklad tykajuci sa rezného
procesu. Zahria definiciu reznych ndstrojov, ich geometriu, materidly pouzivané pri ich vyrobe a
metddy upravy mikrogeometrie reznych hran. Taktiez sa venuje skimanym faktorom, ako su rezné sily,
drsnost povrchu, trvanlivost nastrojov a ich opotrebenie. Druha kapitola sa sustreduje na navrh
experimentu a pouzitl metodoldgiu merania, pricom podrobne popisuje experimentdlne podmienky,
vyber nastrojov, nastavenia reznych parametrov, pouzité meracie zariadenia a postupy ziskavania
vysledkov. V tretej kapitole su prezentované a analyzované vysledky experimentov. Hodnoti sa vplyv
zaoblenia reznej hrany na sledované parametre a porovnavaju sa ziskané data s teoretickymi
predpokladmi. Zavereéna cast obsahuje porovnanie ziskanych vysledkov, ich interpretaciu a
hodnotenie vplyvu skiimanych faktorov na efektivitu obrabacieho procesu.

Kl'acové slova: Uprava mikrogeometrie, drsnost, rezné sily, opotrebovanie, rektifikacia.

Abstract:

The thesis deals with the issue of rectification of cutting tools with a focus on the influence of the
cutting edge radius on several aspects of the machining process. The main objective is to analyze how
this parameter affects the durability of cutting tools, the quality of the machined surface and the
magnitude of cutting forces when milling the hard-to-machine chromium-nickel alloy Inconel 718. The
work is divided into three main parts. The first chapter provides a theoretical background concerning
the cutting process. It includes the definition of cutting tools, their geometry, the materials used in
their manufacture and methods of modifying the microgeometry of the cutting edges. It also discusses
the factors investigated such as cutting forces, surface roughness, tool durability and tool wear. The
second chapter concentrates on the experimental design and the measurement methodology used,
detailing the experimental conditions, tool selection, cutting parameter settings, measuring
equipment used and the procedures for obtaining the results. The third chapter presents and analyses
the experimental results. The effect of cutting edge rounding on the observed parameters was
evaluated and the obtained data were compared with the theoretical assumptions. The final section
contains a comparison of the obtained results, their interpretation and an evaluation of the influence
of the investigated factors on the efficiency of the machining process.

Keywords: Microgeometry modification, roughness, cutting forces, wear, rectification.
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Abstrakt:

Studia sa zameriava na vplyv prietokového mnozstva ochranného plynu na geometrické a rozmerové
charakteristiky tenkostennych komponentov z hlinikovej zliatiny AA5087 vyhotovenych metédou
WAAM. Experimentalna ¢ast detailne opisuje konfiguraciu pracoviska, parametre procesu navarania a
metodiku hodnotenia geometrickych arozmerovych charakteristik. Ako primarne analytické nastroje
boli vyuzité 3D skenovanie pomocou systému GOM Atos TripleScan Il a mikroStruktirna analyza
prostrednictvom stereomikroskopu Stemi 2000-C. V rdmci vyhodnotenia vysledkov su ziskané data
podrobené kvantitativnej analyze. Ziskané poznatky poskytuju vyznamné informdcie o optimalizacii
parametrov procesu WAAM s cielom zabezpedit vy$siu rozmerova a geometrickd presnost pri vyrobe
tenkostennych komponentov.

Klicové slova: Aditivna vyroba, Geometrické vlastnosti, Wire and Arc Additive Manufacturing, 3D
Skenovanie, mikrostrukturna analyza.

Abstract:

The study focuses on the influence of the shielding gas flow rate on the geometric and dimensional
characteristics of thin-walled components made of aluminum alloy AA5087 made using the WAAM
method. The experimental part describes in detail the configuration of the workplace, the parameters
of the metal deposition process, and the methodology for the evaluation of geometric and dimensional
characteristics. 3D scanning using the GOM Atos TripleScan Il system and microstructural analysis using
the Stemi 2000-C stereomicroscope were used as primary analytical tools. The insights gained provide
significant insights into optimizing WAAM process parameters to ensure higher dimensional and
geometric accuracy in the production of thin-walled components.

Keywords: Additive Manufacturing, Geometric Properties, Wire and Arc Additive Manufacturing, 3D
Scanning, Microstructural Analysis.
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Abstrakt:

Praca sa venuje optimalizacii parametrov laserového navarania zliatinou Inconel 718 na koréziivzdornu
ocel AISI 304. Optimalizécia je realizovana prostrednictvom vyhotovovania ndvarovych husenic a 3D
stien pri réznych vykonoch lasera, rychlostiach navarania a rychlostiach podavania drétu. V ramci
experimentalnej Casti prace bol stanoveny vplyv parametrov laserového navarania na geometriu
navarovych husenic. Vyska ndvarovych husenic rastie so zvysujlicou sa rychlostou podavania drétu a
klesd so zvy$ovanim vykonu a rychlosti navarania. Sirka hisenic narastala so zvy$ujtcim sa vykonom
lasera a klesala pri zvy$ovani rychlosti navarania a podavania drotu. Hibka pretavenia sa zva¢$ovala pri
zvy3ovani vykonu a rychlosti navérania. Zvy$ovanim rychlosti podavania drotu hibka pretavenia klesala.
MikroStruktira navarenych 3D stien pozostava z kolumndrnych dendritov a medzidendritickych
priestorov. Na zaklade EDS map prvkov bolo preukazané, ze v sekundarnych fazach nachadzajlcich sa
v medzidendritickych priestoroch bola zretelna segregdcia titdnu a nidbu, zatial ¢o v porovnani s
matricou boli sekundarne fazy ochudobnené o chrém, nikel a Zelezo. Meranim mikrotvrdosti podla
Vickersa neboli zistené vyrazné rozdiely v mikrotvrdosti stien navdranych pri roznych parametroch.
Vyssie hodnoty mikrotvrdosti dosahovali steny v spodnej ¢asti.

Klucové slova: aditivna vyroba, LMD, Inconel 718, mechanické vlastnosti, mikrostruktura.

Abstract:

The study is focused on the optimization of laser deposition parameters of Inconel 718 alloy on AlSI
304 corrosion-resistant steel. The optimization was realized through the fabrication of clad beads and
3D walls at different laser powers, scanning speeds and wire feed rates. Within the experimental part
of the study, the influence of laser cladding parameters on the geometry of the clad beads was
determined. The height of the clad beads increased with increasing wire feed rate and decreased with
increasing laser power and cladding speed. The width of the beads increased with higher laser power
and decreased with increasing cladding speed and wire feed rate. The depth of penetration increased
with higher laser power and cladding speed. Conversely, the depth of penetration decreased with an
increase in wire feed rate. The microstructure of the deposited 3D walls consisted of columnar
dendrites and interdendritic regions. Based on EDS elemental mapping, it was demonstrated that
secondary phases in the interdendritic regions exhibited clear segregation of titanium and niobium,
while these phases were depleted in chromium, nickel, and iron compared to the matrix. Vickers
microhardness measurements revealed no significant differences in the microhardness of walls
deposited at different parameters. Higher microhardness values were observed in the lower parts of
the walls.

Keywords: additive manufacturing, LMD, Inconel 718, mechanical properties, microstructure.
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Studium spajkovanych spojov s pouzitim bezolovnatej spajky SAC s pridavkom galia
Investigation of lead-free SAC - Ga solder joints
Abstrakt prace SVOC

Vypracoval: Bc. Michaela Halmanova

Nazov vysokej Skoly: Slovenska technicka univerzita v Bratislave, Materidlovotechnologicka fakulta so
sidlom v Trnave

Veduici prace: doc. Ing. lvona Cerni¢kova, PhD.

Pracovisko: Ustav materidlov

Akademicky rok: 2024/2025

Abstrakt:

Hlavhym cielom diplomovej prace je stanovit vplyv pridavku gélia na mechanické vlastnosti a
mikrostrukturu spajkovanych spojov z modifikovanej bezolovnatej spajky SAC305 s pridavkom 1, 2, 4
a 6 hm. % gdlia. Ako referencnd vzorka bola pouZita spajka SAC305 bez obsahu galia. Ciele diplomovej
prace zahrnaju pripravu spajky a spajkovanych spojov, studium distribucie intermetalickych zlucenin a
mikrostruktdrnych zmien spdsobenych pridavkom gdlia v spdjke, stddium mikrostruktdrnych zmien v
intermetalickej vrstve spdjka — substrat a hodnotenie mechanickych vlastnosti spajkovanych spojov —
uréenie pevnosti v tahu. MikroStruktirne analyzy boli vykonané pomocou skenovacej elektrénove;j
mikroskopie aenergiovo - disperznej rontgenovej spektroskopie. Skiska pevnostiv tahu spajkovanych
spojov bola vykonand na univerzalnom skuSobnom zariadeni. Experimentalne analyzy ukazali, ze
pridavok galia zjemniuje mikrostruktdru a priaznivo ovplyviiuje pevnost v tahu pri nizSej koncentracii,
zvySovanim koncentrdcie gdlia dochddza k zvySenej krehkosti spajkovanych spojov.

Klicové slova: bezolovnaté spdjky, SAC305, gdlium, spajkované spoje, uhol zmacania

Abstract:

The main objective of the thesis is to determine the impact of gallium addition on the mechanical and
microstructural properties of solder joints from modified lead-free solder SAC305 with additions of 1,
2,4, and 6 wt.% gallium. A SAC305 solder without gallium content was used as the reference sample.
The objectives of the thesis include the preparation of solder and soldered joints, studying the
distribution of intermetallic compounds and microstructural changes caused by the addition of gallium
in the solder, studying microstructural changes in the intermetallic layer of the solder-substrate, and
evaluating the mechanical properties of the soldered joints—specifically, determining tensile strength.
Microstructural analyses were conducted using SEM and EDX. The tensile strength test of the soldered
joints was performed on a universal testing machine. Microstructural analyses showed that the
addition of gallium refines the microstructure and favorably affects the tensile strength at lower
concentrations, while increasing the concentration of gallium leads to increased brittleness of the
soldered joints.

Keywords: lead-free solders, SAC305, gallium addition, soldered joints, wetting angle
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Vyskum mechanickych vlastnosti vzoriek vyrobenych aditivnou vyrobou
Research on the mechanical properties of samples produced by additive manufacturing
Abstrakt prace SVOC

Vypracoval: Bc. Jakub KruZzliak
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sidlom v Trnave

Veduci prace: doc. Ing. Ladislav Morovi¢, PhD.
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Akademicky rok: 2024/2025

Abstrakt:

Cielom préce je skimanie vplyvu parametrov tlae na mechanické vlastnosti vzoriek zhotovenych
pomocou aditivnej technoldgie metédou Fused Deposition Modelling (FDM). Prva hypotéza
definovana v tomto experimente hovori, Ze vplyvom zvysujlucej sa rychlosti tlace, dochadza k
vyCerpaniu schopnosti taviaceho systému tavit dostatok materidlu, ¢o spbésobuje vznik specifickych
chyb tlace, ktoré vyrazne ovplyviiuji mechanické vlastnosti vzoriek. Druha hypotéza hovori o mozZnosti
znizenia vplyvu rychlosti tlace zvySenim teploty dyzy. Tato hypotéza vychadza z tvrdenia, Ze vysSia
teplota dyzy sp6sobuje dokladnejSie natavenie materidlu, o vplyva na zlepSenie adhézie jednotlivych
vrstiev. V tomto experimente boli vzorky podrobené skuske razovej huZevnatosti metdédou Charpy.
Cely experiment sa riadil metodikou planovaného experimentu (Design of Experiment), v ktorom bol
vyhodnocovany vplyv posobenia dvoch faktorov na dvoch drovniach s tromi replikdciami. Vzorky pre
skusku razovej huzevnatosti boli vyhotovené z materidlu akrylonitril-styrén-akrylat (ASA). Po
vyhodnoteni vysledkov sa zistilo, Zze skimané hypotézy sa ukdzali ako nesignifikantné, ¢o naznacuje
mozny vplyv iného faktora, ktory vSak v tomto experimente nebol zohladneny, a preto sa odporuca
blizSie preskimanie danej problematiky.

Klacové slova: Fused Deposition Modelling, Vysokorychlostna 3D tla¢, Razova huZevnatost metddou
Charpy, Akrylonitril-styrén-akrylat (ASA), Delamindcia

Abstract:

The aim of the work is to investigate the influence of selected printing parameters on the mechanical
properties of samples by additive manufacturing Fused Deposition Modelling (FDM) method.
Hypothesis 1 defined in this experiment statesd that an increasing print speed lead to the exhaustion
of the melting system’s ability to melt enough material, causing the formation of specific printing
defects that significantly affected the mechanical properties of the samples. Hypothesis 2 suggested
that the impact of print speed could be reduced by increasing the nozzle temperature. This Hypothesis
was based on the assertion that a higher nozzle temperature resulted in better material melting, which
improved the adhesion between layers. In this experiment, the samples were subjected to impact
toughness testing using the Charpy method. The entire experiment followed the methodology of
Design of Experiment (DOE), where the influence of two factors at two levels with three replications
was evaluated. The samples for the impact toughness test were made of acrylonitrile-styrene-acrylate
(ASA) material. After evaluating the results, it was found that the studied hypotheses were not
significant, suggesting a possible influence of another factor, which was not considered in this
experiment, and therefore, further investigation into the issue is recommended.

Keywords: Fused Deposition Modelling, High-speed 3D printing, Impact toughness using the Charpy
method, Acrylonitrile-styrene-acrylate (ASA), Delamination

57



OOOOSTU

® & & 9

.l.IMTF

Vplyv parametrov zvarania FSW na Strukturne vlastnosti zvarovych spojov z AW7075-T651
Influence of FSW welding parameters on structural properties of welded joints made of AW7075-T651
Abstrakt prace SVOC

Vypracoval: Bc. Roman Kukuca
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Abstrakt:

Trecie zvdranie s premieSanim (FSW) je pokrocild technoldgia zvarania v tuhom stave, ktora spaja materialy
prostrednictvom trenia a mechanického premiesania. Vyuziva sa najma na zvaranie zliatin Al, Mg, Cu, Ti a oceli.
AW 7075-T651 je vysokopevna precipitacne vytvrdena zliatina hlinika, legovana Zn, Mg a Cu, ktord sa vyuZiva v
leteckom a automobilovom priemysle. Cielom prace bolo zistit vplyv rychlosti zvarania metédou FSW na
maximalnu teplotu v oblasti premieSania pod ramenom, a taktieZ vplyv na strukturne vlastnosti zvarovych spojov.
Boli vyhotovené prietavy na platniach z hlinikovej zliatiny EN AW 7075-T651. Teplota bola zaznamendvana tesne
pod ramenom néstroja. Frekvencia otd&ania nastroja bola kon3tantna: 1000 min! a rychlost zvarania sa menila v
rozsahu od 100 do 800 mm.min. So zvy3ujucou sa rychlostou zvarania narastala drsnost povrchu. Zo ziskanych
teplotnych cyklov boli vyhodnotené maximalne dosiahnuté teploty. Makroskopickou analyzou boli sledované
typické oblasti Struktury zvarového spoja: teplom ovplyvnena oblast; termomechanicky ovplyvnena oblast, kde
boli pozorované vyrazne deformované zrna a oblast premiesania kde bolo pozorované vyrazné zjemnenie zrna.
Mikroskopicka analyza potvrdila pritomnost defektov v koreriovej oblasti zvarového spoja. Velkost zén v oblasti
premiesania sa so zvySujucou sa rychlostou zvarania zmensila (z 3,7 um na 2,3 um), a taktiez bol detegovany
mierny rozdiel medzi velkostou zrna v blizkosti korefia zvaru a v oblasti pod ramenom nastroja.

s

Kltuéové slova: FSW, EN AW 7075-T651, rychlost zvérania, Struktirne vlastnosti, velkost zrna, maximalna teplota

Abstract:

Friction Stir Welding (FSW) is an advanced solid-state welding technology that joins materials through friction
and mechanical stirring. It is primarily used for welding alloys of Al, Mg, Cu, Ti, and steels. AW 7075-T651 is a
high-strength precipitation-hardened aluminum alloy, alloyed with Zn, Mg, and Cu, widely used in the aerospace
and automotive industries. This study aimed at investigating the effect of FSW welding speed on the peak
temperature in the stir zone beneath the tool shoulder, as well as its influence on the structural properties of
weld joints. Welds were performed on plates of EN AW 7075-T651 aluminum alloy. Temperature was recorded
directly beneath the tool shoulder. The tool rotation speed was constant at 1000 rpm, while the welding speed
varied from 100 to 800 mm.min. Surface roughness increased with increasing welding speed. Peak
temperatures were evaluated based on the recorded thermal cycles. Typical structural zones of the weld joint
were observed by the macroscopic analysis: the heat-affected zone (HAZ); the thermomechanically affected zone
(TMAZ), where significantly deformed grains were observed; and the stir zone, where notable grain refinement
was detected. Microscopic analysis confirmed the presence of defects in the root area of the weld joints. Grain
size in the stir zone decreased with increasing welding speed (from 3.7 um to 2.3 um), and a slight difference in
grain size was observed between the root area of the weld and the region beneath the tool shoulder.

Keywords: FSW, EN AW 7075-T651, welding speed, structural propersties, grain size, peak temperature
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Uplatnenie planovaného experimentu pocas realizacie Kudovej skusky
Application of the planned experiment during the implementation of the Kudo test
Abstrakt prace SVOC

Vypracoval: Bc. Bohdan Savytskyi
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Abstrakt:

Tento vyskum sa zaobera aplikdciou navrhu experimentu (DOE) pocas vykondvania Kudovej skusky,
pricom sa zameriava na analyzu vplyvu troch faktorov: pomerného pretvorenia, rychlosti stlacania a
rozsahu sil. Cielom je porovnat ich vplyv a urcit ich vzajomnu zavislost a potencialny vplyv na priebeh
skusky. Na zaklade podrobného prehladu dostupnej literatury a analyzy vedeckych databdz, ako su
Web of Science, Science Direct, Springer Link a ResearchGate, sa nenasli Ziadne relevantné Studie
zaoberajuce sa touto problematikou. Preto sa tento vyskum zameriava na ndvrh experimentalneho
pristupu a jeho mozné uplatnenie v praxi. Ziskané vysledky mézu prispiet k optimalizacii parametrov
skusok a k rozsireniu poznatkov v oblasti mechanického skisania materidlov.

s’ v

Klaéové slova: Kudova skuska, DOE, FFE , pomerné pretvorenie, rychlost stlacania, rozsah sil

Abstract:

This research is concerned with the application of a Design of Experiments (DOE) during the execution
of the Kudo test, focusing on the analysis of the influence of three factors: relative transformation,
compression speed, and the range of forces. The aim was to compare their effect and idetify their
interdependence and potential influence on the progress of the test. Based on a detailed review of
the available literature and an analysis of scientific databases such as Web of Science, Science Direct,
Springer Link and ResearchGate, no relevant studies addressing this issue were found. Therefore, this
research focuses on the design of an experimental approach and its possible application in practice.
The findings may contribute to the optimization of test parameters and to the extension of knowledge
in the field of mechanical testing of materials.

Keywords: Kudo test, DOE - Design of Experiments, FFE - Full Factorial Experiment, relative
transformation, compression speed, range of forces
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Vplyv tepelného spracovania na vybrané vlastnosti komponentov vyhotovenych metédou WAAM
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The influence of heat treatment on selected properties of components made by the WAAM
method from the INCONEL 718 alloy
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Abstrakt:

Praca sa zameriava na skimanie vplyvu tepelného spracovania na vlastnosti komponentov vyrobenych
metddou WAAM s pouzitim technoldgie CMT. UZitoénost tohto vyskumu spociva v optimalizacii
vlastnosti navaranych komponentov, ¢im prispieva k efektivnejSej vyrobe. Komponenty sa
vyhotovovali z materidlu Inconel 718, ktorého chemické zloZenie zabezpecuje precipitacnu
vytvrditelnost. Rozdiely medzi vplyvmi troch réznych parametrov tepelného spracovania boli zistované
pozorovanim mikrostruktury svetelnym mikroskopom, vykonanim skusky razom v ohybe na vzorkach
s redukovanym prierezom a s V vrubom, taktiez meranim mikrotvrdosti. Tepelné spracovanie vidy
pozostavalo z dvojhodinového rozpustacieho Zihania pri teplotach 980, 980 a 1090 °C a nasledného
precipitacného vytvrdzovania pri r6znych teplotdch a ¢asoch vydrze. Zistilo sa, Ze najvyraznejsi vplyv
na hdzevnatost, tvrdost a mikrostruktiru materialu ma zvysenie teploty rozpustacieho Zihania. Pri
vysSej teplote rozpustacieho Zihania bola dosiahnuta vysoka narazova praca (42 + 6) J oproti vzorkam
spracovanych pri nizSej teplote, na ktorych bola dosiahnuta narazova praca (13 = 3) J resp. (16 £ 3) J.
Vo vsetkych pripadoch bolo zistené pomerne homogénne rozloZenie mikrotvrdosti v priereze vzorky,
¢o naznacuje, zZe tepelny vplyv oblikového navarania sa tepelnym spracovanim vyrovnal. Vzorka s

evve

najstabilnejSie v priereze vzorky.

s v

Klucové slova: WAAM, CMT, Inconel 718, precipitacné vytvrdzovanie

Abstract:

The study explores the impact of the heat treatment on the properties of components produced using
the WAAM method with CMT technology. The research aims at optimizing the characteristics of
welded components, making the production more efficient. The components were made of Inconel
718, a material known for its precipitation hardenability. The effects of three different heat treatment
parameters were analyzed via optical microscopy, impact bend testing on specimens with a reduced
cross-section and V-notch, and microhardness measurements. The heat treatment process involved
two hours of solution annealing at 980, 980, and 1090 °C, followed by precipitation hardening at
different temperatures and holding times. The results showed that increasing the solution annealing
temperature had the most significant effect on toughness, hardness, and microstructure. At the
highest annealing temperature, the material achieved an impact energy of (42 + 6) J, significantly
higher than the (13 + 3) J and (16 * 3) J recorded for samples treated at lower temperatures. In all
cases, microhardness was evenly distributed across the cross-section, suggesting that heat treatment
effectively counteracted the thermal effects of arc welding. The sample with the highest toughness
also exhibited the lowest and most stable microhardness values (404 + 17 HV 0.1), indicating improved
material consistency.

Keywords: WAAM, CMT, Inconel 718, precipitation hardening
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