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PREFACE

The Faculty of Mechanical
Engineering at the Technical University of
Kosice celebrated in the year 2017 the 65"
anniversary of its foundation. This Faculty,
previously called the Faculty of Heavy
Engineering, was one of the first three
faculties existing at the very beginning of the
present Technical University of KoSice.
Establishment of the Faculty was stimulated
thanks to developing industrialisation
process in Slovakia, namely in the area of
engineering and heavy industry. The Faculty
of Mechanical Engineering made a proposal
to award the highest honour of the Technical
University of KoSice - the honorary
doctorate Doctor Honoris Causa on the
occasion of the 65" anniversary of the
Technical University of KoSice to prof. Ing.
Petr Knepp, DrSc. from the Faculty of
Biomedical Engineering at the Czech
Technical University in Prague and to prof.
RNDr. Miroslav Doupovec, CSc., Vice-
rector of the Brno University of Technology.

It is necessary, on the occasion of the
65" anniversary of the preceding Technical
College in KoSice, i.e. the present Technical
University of KoSice and in this way also on
the occasion of the same jubilee of the
Faculty of Mechanical Engineering, to
express a cordial thanking to those who
were engaging in a successful development
and in a present-day distinguished domestic
and foreign position of this Faculty.
Nowadays, it is a reputable scientific-
educational institution at home and also
abroad.

Thanks to the well-experienced and
highly-qualified pedagogic staff as well as
thanks to the modern laboratories, top
apparatuses and actual hardware-software
equipment the Faculty is able to fulfil the
long-term intentions. Graduates of the
Faculty’s study branches are successfully
employed not only in the region of KoSice,
but also within the European and worldwide
labour market.

The repeated discussions and
meetings among the representatives of the
“Slovak Investment and Trade Development
Agency” and the Japan company Minebea,

which were performed in the framework of
the Faculty of Mechanical Engineering,
resulted in building of a plant especially
focused on the area of automotive, aircraft
and ship industry, which is situated in
KoSice. The basic stimulus for a decision
made by the given company to place the
new plant just in KoSice, was the
infrastructure and the research-
development base of the Faculty. There will
be invested during the next years more than
60 million Euros, together with creation of
about 1100 new working positions in KoSice,
whereby this will be not only a standard
production plant, but it wil be also
established a  specialized common
workplace intended for performing of the
research and development activities with
100 employees.

Among the most important
achievements of the Faculty belongs the
Award of the International Engineering Fair
in Nitra, a successful participation with an
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experimental vehicle at the international
competition Shell Eco-marathon Europe in
London, as well as the international
accreditation of the study programme
mechanical engineering. Various prices
awarded to the doctoral, diploma and
graduate works underlines importance and
attention paid to education, which is the
main activity of the Faculty. A considerable
interdisciplinary character of the Faculty is
evident thanks to the scientific outputs from
the area of biomedical engineering, top
research team etc. A distinguished position
of the Faculty at home and abroad also
confirm the highest scientific honours
awarded to several employees of the
Faculty by the most reputable worldwide
scientific institutions, as well as the awarded
state-level domestic and foreign medals, the
relevant departmental or city awards,
together with publications of the Faculty’s
employees in the prestigious worldwide
professional journals.

The Faculty established a new
Prototype and Innovation Centre (PalC) as

In KoSice, on January 16, 2018

a direct reaction to the “Research and
Innovation Strategy for Smart Specialization
of the Slovak Republic” (RIS3) in order to
create a closer integration with the industrial
practice. Such new university scientific
parks and research centres are able to
make the Slovak science more attractive for
the young researchers.

However, the most important is
contribution of the Faculty in education of
excellent technical intelligence, namely in
the amount of 20000 graduates what
represents a meaningful human source,
which is necessary for a future development
of our region.

Dr.h.c. mult. prof. Ing. FrantiSek Trebuna, CSc.

Dean of the Faculty of Mechanical Engineering,

Technical University of KoSice
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MANAGEMENT OF THE FACULTY

Dr.h.c. mult. prof. Ing. FrantiSek TREBUNA, CSc.
DEAN OF THE FACULTY

prof. Ing. Miroslav DOVICA, PhD. ~ Prof. Ing. Janette BREZINOVA,  doc. Ing. Jan KRAL, PhD.

VICE - DEAN RESPONSIBLE PhD. VICE - DEAN
FOR DEVELOPMENT, VICE - DEAN RESPONSIBLE RESPONSIBLE FOR STUDY
EVALUATION AND PROJECTS FOR SCIENTIFIC - AND INFORMATICS
COORDINATION RESEARCH ACTIVITIES,

FOREIGN RELATIONS AND
FOR STUDY IN 3rd DEGREE

doc. Ing. Ingrid DELYOVA, Dr.h.c. prof. Ing. Jozef ZIVCAK,  Ing. Maria KENDEROVA, PhD.
PhD. PhD. RESPONSIBLE FOR
VICE - DEAN RESPONSIBLE CHAIRMAN OF ACADEMIC REPRESENTING THE
FOR STUDY IN 1st A 2nd SENATE SECRETARY OF THE
DEGREE FACULTY
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SCIENTIFIC BOARD

Chair:

Dr.h.c. mult. prof. Ing. FrantiSek Trebuna, CSc.

Vice - chair:

prof. Ing. Miroslav Dovica, PhD.
Registrar:

prof. Ing. Emil Spisak, CSc.
Internal members:

Dr.h.c. prof. Ing. Miroslav Badida, PhD.
prof. RNDr. Martin Ba¢a, CSc.

prof. Ing. Jozef Bocko, CSc.

prof. Ing. Janette Brezinova, PhD.
prof. Ing. Maria Carnogurska, CSc.
prof. Ing. Peter Deme¢, CSc.

prof. Ing. Emil Evin, CSc.

prof. Ing. Alexander Gmiterko, CSc.
prof. Ing. FrantiSek Greskovi¢, CSc.
prof. Ing. Mikula$ Hajduk, PhD.
prof. Ing. Jaroslav HomiSin, CSc.
prof. Ing. Michal Kelemen, PhD.
prof. Ing. Jozef Kovag, CSc.

prof. Ing. Ervin Lumnitzer, PhD.
prof. Ing. lldikd6 Mankova, CSc.

Dr.h.c. mult. prof. Ing. Jozef Mihok, PhD.

prof. Ing. Milan Oravec, PhD.
prof. Ing. Hana Pacaiova, PhD.
prof. Ing. Stefan Segla, CSc.

Dr.h.c. mult. prof. Ing. Juraj Sinay, DrSc.

prof. Ing. Dusan Simsik, PhD.
prof. Ing. Peter Trebura, PhD.
prof. Ing. Eva Zdravecka, CSc.
Dr.h.c. prof. Ing. Jozef Ziveéak, PhD.

External members:

Ing. Miroslav Bozik, PhD. - JAVYS, a. s., Bratislava,
riaditel divizie

Dr.h.c. prof. RNDr. Miroslav Doupovec, CSc. - FSI
VUT Brno, prorektor

Dr.h.c. doc. Ing. Milan Filo, PhD. - Eco-Investment, a.
s., Praha, prezident spolocnosti

doc. Ing. Ivo Hlavaty, Ph.D. - FS VSB-TU Ostrava,
dekan

Ing. Jaroslav Hole¢ek, PhD. - podpredseda AK SR

Ing. Jaromir Jezny, PhD. - ZTS VVU, a. s., Kosice,
generalny riaditel

Ing. Tomas Malatinsky, MBA - SAG Elektrovod, a.s.,
Bratislava, generalny riaditel

prof. Ing. Marian Peciar, PhD. - STU Bratislava,
prorektor

prof. Dr. Ing. Jozef Peterka - MTF STU Trnava, dekan

prof. Dr. Ing. Milan Saga - SjF ZU Zilina, dekan

Ing. Vladimir Slezak - Siemens Slovensko, generalny
riaditel

prof. Ing. Lubomir Soo$, PhD. - SjF STU Bratislava,
dekan

prof. Ing. Jan Vavro, PhD. - FPT TnUaD Puchov,
prodekan

HONORARY MEMBERS:

Ing. Alexej Beljajev - prezident ZSP SR
doc. Ing. Stefan Rosina, PhD. - Matador Holding, a. s.,
Bratislava, prezident spolo¢nosti
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ACADEMIC SENATE

Chair:

Dr.h.c. prof. Ing. Jozef Zivéak, PhD. — KBlaM
Vice - chairs:

prof. RNDr. Martin Ba¢a, CSc. — KAMal

Ing. Jan Kostka

Members:

Employees:

Dr.h.c. prof. Ing. Miroslav Badida, PhD. - KPaEl
prof. Ing. Jozef Bocko, CSc. — KAMaSI
prof. Ing. Maria Carnogurska, CSc. — KET
prof. Ing. Peter Deme¢, CSc. — KVT

prof. Ing. Emil Evin, CSc. — KAV

prof. Ing. Alexander Gmiterko, CSc. — KM
prof. Ing. Mikulas Hajduk, PhD. — KR

prof. Ing. Jaroslav HomiSin, CSc. — KKAaDI
prof. Ing. Jozef Kovag, CSc. — KPlaM

prof. Ing. lldiké6 Mankova, CSc. — KPPT
prof. Ing. Hana Pacaiova, PhD. — KBaKP
prof. Ing. Dugan Sim&ik, PhD. — KARaKR
doc. Ing. Jan Vinas, PhD. — KSTaM

Students:

Ing. Radko Popovi¢
Bc. Miroslav Telep&ak
Bc. Jozef Kostka
Martin Petruska

Sara Janigova
Barbara Bacova
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EDUCATION

Accreditation for:

Bachelor level

1) Automotive Production

2) Quality and Security

3) Management of Technical and Environmental Risks in Mechanical Engineering
4) Mechatronics

5) Computer Aided Mechanical Engineering Production

6) Industrial Engineering

7) Prosthetics and Orthotics

8) Business Management and Economy

9) Mechanical Engineering

10) Technology of Environment Protection
11) Technology, Management and Innovation in Machinery Production

Master (Engineer) level
1) Applied Mechanics

2) Automation and Control of Machines and Processes
3) Automotive Production

4) Safety of Technical Systems

5) Biomedical Engineering

6) Digital Engineering

7) Transport Machines and Logistics

8) Power Supply Machines and Equipment

9) Production Quality Engineering

10) Management of Technical and Environmental Risks in Engineering
11) Measuring

12) Mechatronics

13) Computer Aided Support of Engineering Production
14) Industrial Engineering

15) Business Management and Economy

16) Robotics

17) Mechanical Engineering

18) Engineering Technologies

19) Processing of Plastics

20) Technology of Environmental Protection

21) Welding, Joining and Surface Treaments

22) Production Machines and Machinery

Doctoral study
1) Applied Mechanics

2) Automation and Control

3) Safety of Technical Systems

4) Biomedical Engineering

5) Parts of Machines and Mechanisms

6) Transport Machines and Equipments

7) Power Supply Machines and Equipments
8) Mechatronics

9) Measuring

) Industrial Engineering

11) Engineering Technologies and Materials
) Technology of Environmental Protection
) Production Machines
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Numbers of Students

STUDY LEVEL FULL - TIME EXTERNAL TOGETHER
STUDENTS STUDENTS
BACHELOR 709 0 709
ENGINEER 389 0 389
DOCTORAL 43 42 85
1183
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Habilitations and Inaugurations

Habilitations

Ing. Ivan Virgala, PhD.
Thesis:

Lecture:

Ing. Peter Sivak, PhD.
Thesis:

Lecture:

Ing. Jaromir Markovi¢, PhD.
Thesis:

Lecture:

Ing. Natalia Jasminska, PhD.

Thesis:

Lecture:

Ing. Marian Lazar, PhD.
Thesis:

Lecture:

Inauguration

doc. Ing. Jan Slota, PhD.
Lecture:

Numerical and experimental modeling of kinematically
redundant mechanisms

Analysis and modeling of movement of manipulators with serial
kinematic structure

Limiting states, failure, intensification and rectification of
structures

Methods and means of analysis of boundary states and failure
of structural elements

Legal metrology in the context of interdisciplinarity of
measurement activities

The role of Slovak Legal Metrology in the Metrological
Infrastructure of the Slovak Republic

Cooling metal hydride reservoirs when absorbing hydrogen into
alloy La0,85Ce0,15Ni5

Hydrogen production from alternative sources and its
accumulation

High temperature asbestos-containing waste and its recovery

Innovative methods of high-temperature waste treatment

Prediction of the formability of thin sheet metal moldings using
numerical simulation

2017

Page 10



Distinguished Awards

Prize for science and technology 2017

Prize for science and technology 2017 in the category Lifetime merit in the field

of science and technology, Dr. Martina Lubyova, Minister of Education, Science,
Research and Sports of the SR, was awarded Dr.h.c. prof. Ing. Jozef Ziv€ak, PhD.

MINISTERSTVO

W 3KOLSTVA, VEDY,
VYSKUMU A SPORTU
SLOVENSKE] REPUBLIKY

Martina Lubyova
i jskumi a port

udeluje
Dr.h.c. prof. Ing. Jozefovi Zivéakovi, PhD.
CEIT Biomedical Engineering s.r.0., Koice

Cenu za vedu a techniku za rok 2017 v kategdrii:
(eloZivotné zasluhy v oblasti vedy a techniky

Bratislava, 9. november 2017

PR
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Mechanical faculty favorites at TECHFOR 2017 on 24. MSV in NITRA

The winner of the Techfora at the 24th International Engineering Fair in Nitra for
2017 is: Prototype of the Peltier cell-based metal hydride storage temperature
management device

The prototype of the device serves to precisely control the temperature of the
metal hydride reservoirs in which heat is generated and absorbed by the hydrogen
storage process. To change and stabilize the storage tank temperature with the
La0,85Ce0,15Ni5 alloy composition, four Peltier cells are used to enable the jump from
the heating mode to the cooling mode. The device's algorithm algorithm real-time
analyzes the curve and curve of the regression curve of the measured temperature and,
based on the data, determines the heat capacity and heat loss of the container, allowing
it to more accurately control the desired temperature. The device simultaneously utilizes
the heat accumulation capacity of the copper heat exchanger, which increases the
efficiency of the device when the Peltier cells are switched on alternately.

nent Metalhydridowvyt h
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Award of the Automotive Industry Association of the Slovak Republic

Award of the Automotive Industry Association of the Slovak Republic concerning
the best diploma work in the year 2017, namely the 3rd place for tutorial of the diploma
theses awarded to doc. Ing. Michal Fabian, PhD.

@eng Zvaziy omobilového priemysiy - £t
i’ Slovenskej republiky | |
20 najlepdiv diplomovi précu ¥ roku 20

3. miesto

. za vedenie diplomovej procg-

doé. Ing. Michal Fabian, PhD,

2017 Page 14



Certificate — Mechanical Engineering

q

Lar i«jUR-ACE'Bachelor

This is to certify that the engineering degree programme

Strojné inzZinierstvo
(Mechanical Engineering)

provided by

Technicka univerzita v Kosiciach
Technical University of Kosice

accredited by
Akreditaéné centrum ZSVTS
Accreditation Centre ZSVTS
on 1.9.2017 until 31.8.2022
satisfies the criteria for Bachelor degree programmes specified in the
EUR-ACE® Framework Standards for the Accreditation of Engineering

Programmes, and therefore for the above period of accreditation
is designated as a

EUROPEAN-ACCREDITED ENGINEERING
BACHELOR DEGREE PROGRAMME.

For the European Accreditation
Network for Accreditation Centre
of Engineering Education ZEVTS
(ENAEE) (AC ZSVTS)
The President The President of Agency
Prof. Dr. Bernard Remaud Prof. Dufan Petraf, PhD., EUR ING
Brussels, September 1%, 2017 Bratislava, September 14, 2017

A graduate of this prog may define him herself "EUR-ACE® Bachelor/Master” as appropriate.
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2nd place in the competition of best works at the international scientific
conference "Technique of environmental protection” TOP 2017, in the category
"Environmental technologies™

c*** STU SLOVENSKA TECHNICKA
LU B SiE UNIVERZITA V BRATISLAVE
¢80 ] STROJNICKA FAKULTA

TOP 201
TECHNIKA OCHRANY PROSTREDIA

v kategorii

ENVIRONMENTALNA TECHNOLOGIA
2. miesto

Strojnicka fakulta TU v Ko3iciach
Dr.h.c. mult. prof. Ing. Miroslav BADIDA, PhD.
prof. Ing. Dusan SEBO, PhD.
doc. Ing. Juraj SEBO, PhD.
Ing. Tibor Dzuro, PhD.
¥ ¥k

Technoldgia na zniZovanie vyskytu sinic v stojatych vodach

udeluje
dekan Strojnickej fakulty STU v Bratislave

=,
Samorin - Cilistov prof. Ing. Lubcmir $008, PhD. |
21.9. 2017 Dekan SjF STU v Bratislave
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Medal at the 50th Anniversary of the Faculty of Engineering in Green Gore - prof.
Ing. Peter Trenuna, PhD.




First place at the EBEC KosSice 2017 competition

Faculty of Mechanical Engineering at the EBEC KoSice 2017 competition, which
took place on March 17, 2017 at the premises of VW Slovakia in Bratislava. With my
team, we have solved a case study on "Tool Localization for Real-time Assembling
Vehicles". In this competition we were placed in 1st place, thanks to which we were 18-
21.4.2017 represented TUKE at the EBEC Central competition in Budapest.Team
members: Jozef Trojan (internship doctor), David Babas, Lukas Fréhlich, Marek Mizerak
(1.Ing-PI student)
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INSTITUTE OF AUTOMATION, MECHATRONICS AND
ROBOTICS

e Department of Applied Mathematics and Informatics

e Department of Mechatronics

e Department of Automation, Control and Human Machine
Interaction

e Department of Robotics



O O

Department of Contact
Applied Mathematics =™

. The head: Baca Martin,
and Informatics

prof. RNDr., CSc.

E - mail: martin.baca@tuke.sk

Address: Letna 9, 042 00,
KosSice, SR

Phone no.: +421 55 602 2215

Fax.: +421 55 602 2223

Staff

Professors:
Assoc. Professors:
Assist. Professors
Researchers:
PhD. Students:

COO0 ==



DEPARTMENT OF APPLIED MATHEMATICS AND INFORMATICS

Institute of Automation, Robotics and Mechatronics

Activities at the department

Date

03/2017

04/2017

06/2017

06/2017

06/2017

07/2017

07/2017

07/2017

07/2017

08/2017

08/2017

08/2017

09/2017

Title of the event, activity characterizing the life at the department in 2016
Seminar on Graph Theory, GC University Lahore, Pakistan (prof. RNDr. Martin
Baca, CSc., doc. RNDr. Andrea Fenovcikova, PhD.)

17th Conference of KoSice Mathematicians, Herlany, Slovakia (prof. RNDr. Martin
Baca, doc. RNDr. Andrea Fernovc¢ikova, RNDr. Zuzana Kimakova, PhD.)

23nd International Conference Applied Physics of Condensed Matter, Strbské
Pleso, Slovakia (RNDr. Denisa Olek3akova, PhD.)

The European Conference Physics of Magnetism 2017, Poznan, Poland (RNDr.
Denisa OlekSakova, PhD.)

International Colloquium ,,Automatizacia a robotika v 21. storocCi“, Herlany, Slovakia
(Mgr. Gabriela I1zarikova, PhD.)

International Conference on Statistical Physics, Corfu, Greece (RNDr. Lucia
Galisova, PhD.)

International Conference on Strongly Correlated Electron Systems, Prague, Czech
Republic (RNDr. Lucia Galisova, PhD.)

28M Internatioanl Workshop on Combinatorial Algorithms, Newcastle, Australia
(prof. RNDr. Martin Ba¢a, CSc.)

Workshop on Graph Labeling, Singaraja-Bali, Indonesia (prof. RNDr. Martin Baca,
CSc.)

1st International Research Workshop on Network Topology, Makasar, Indonesia
(prof. RNDr. Martin Bac¢a, CSc.)

International Conference on Graph Theory and Information Security, Jakarta -
Depok, Indonesia (prof. RNDr. Martin Baca, CSc.)

The 8" International Conference on Research and Education in Mathematics 2017,
Bandung, Indonesia (prof. RNDr. Martin Bac¢a, CSc.)

26th Workshop on Cycles and Colourings, Novy Smokovec, Slovakia (prof. RNDr.
Martin Baga, CSc., doc. RNDr. Andrea Fenovéikova, PhD.)

LIST OF SUBJECTS GUARANTEED BY THE DEPARTMENT
Bachelor study

v/ Basics in Constructive and Computer v' Mathematics Ill.
Geometry v' Mathematics IV.
v" Fundamentals of College Mathematics v" Numerical Methods
v' Mathematical Calculations Using v" Repetitorium in Mathematics
MAPLE v' Selected Chapters from Mathematics
v' Mathematical Software v" Seminary in Mathematics
v' Mathematics I. v/ Statistical Software
v' Mathematics II.
Master study PhD. study
v' Applied Mathematics v" Applied Mathematics
v' Applied Statistics in Measuring v' Selected Chapters from Mathematics
v' Engineering Statistics v' Mathematical Methods in
v/ Mathematical Methods in Environmentalism
Automatization
v' Mathematical Modelling
v' Mathematics
v" Mathematics |
v’ Statistical Methods
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DEPARTMENT OF APPLIED MATHEMATICS AND INFORMATICS

Institute of Automation, Robotics and Mechatronics

RESEARCH AT THE DEPARTMENT

Area of research:

AN NI NN

Application of mathematical methods in mechanics.

Labelings and colourings of graphs.

Metric dimension of graphs.

Investigation of the soft magnetic materials and the simulation of magnetic processes by the

mathematical models.

\

temperatures.

The theoretical study of lattice Hamiltonians of the spin systems for zero and non-zero

Exactly soluble spin and spin-electron low-dimensional systems.
v’ Statistical processing control.
v/ Statistical methods in environment.

Research characteristics:

The research of the department is oriented to the application of mathematical methods and statistical
methods in the different areas, for example environment, mechanics, physics of materials and
theoretical physics. The main fields of the mathematical disciplines at the department are graph theory
and mathematical calculations in theoretical physics.

Areas of expertises:

ANANENENEN

Applied Statistics

Condensed Matter Physics
Discrete Mathematics
Mathematical Modelling
Theoretical and Statistical Physics

PROJECTS OF THE DEPARTMENT
NATIONAL PROJECTS

Title of the project

Type of the project
Number of the project
Principal investigator
Time period of the
project

Annotation of the
project

Title of the project

Type of the project
Number of the project
Principal investigator

2017

Magnetization and relaxation processes in magnetic particles and
composites

Grant project VEGA
1/0377/16

prof. RNDr. Peter Kollar, CSc.
2016 - 2019

The project is oriented on experimental investigation of the structure and
magnetic properties of magnetic particles with the size of several
nanometers to several hundred micrometers. The particles (with
amorphous, nanocrystalline, or polycrystalline structure) are based on
ferromagnetic metals and alloys, and are covered with an inorganic or
organic layer, and after technological treatments become precursors for
the preparation of composites. The research is focused on investigation
the magnetization and relaxation processes in ferromagnetic particles
under different physical conditions as ferromagnetic phase content,
temperature, amplitude and frequency of the magnetic field. Expected
results will help to expand the application potential of this class of
advanced materials for a variety of medical and technological applications

The study of the influence of ferromagnet and insulator parameters
on the magnetic properties of composite materials for electrical
technology

Grant project VEGA
1/0330/15
doc. RNDr. Jan Fuzer, PhD.
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DEPARTMENT OF APPLIED MATHEMATICS AND INFORMATICS

Time period of the
project
Annotation of the
project

Title of the project

Type of the project
Number of the project
Principal investigator
Time period of the
project

Annotation of the
project

Title of the project

Type of the project
Number of the project
Principal investigator
Time period of the
project

Annotation of the
project

2017

Institute of Automation, Robotics and Mechatronics
2015 -2018

The project is focused on experimental research structure and magnetic
properties of advanced soft magnetic composites. Ferromagnetic powder
based on iron and nickel of various sizes will be prepared by mechanical
milling. Electrically insulating layers will be prepared by chemical
processes. The resulting bulk material will be prepared by compaction.
Research will focus on the explanation of the influence of magnetic
structure of composite and ferromagnetic interactions on the hysteresis
loops under different physical conditions and on a spectrum of complex
permeability. The intention is to establish a relation between the magnetic
parameters and ferromagnetic particles sizes and the thickness of the
insulating layer and to prepare a composite material with very good
magnetic properties. Project outputs will be in the form of scientific
publications and presentations at scientific conferences, and it is also
counted with their application in the educational process at all levels of
university education.

Magnetoelectric and magnetocaloric effect in exactly solvable lattice-
statistical models

Grant project VEGA

1/0043/16

doc. RNDr. Jozef Strecka, PhD.
2016 - 2019

Magnetoelectric and magnetocaloric effects will be examined in detail with
the help of exactly solvable lattice-statistical models including Ising spin
systems, Ising-Heisenberg spin systems and coupled spin-electron
systems, which consist of localized Ising spins and delocalized electrons.
The primary goal of the project is to explore an influence of external electric
field on basic magnetic properties and an influence of external magnetic
field on basic thermodynamic properties of the studied lattice-statistical
models. A response of magnetic system on a change of external electric
and magnetic fields will be investigated mainly in a vicinity of phase
transitions (including quantum ones), where particularly interesting
behaviour can be expected. The rigorous theoretical results will contribute
to a deeper understanding of both studied cooperative phenomena, what
enables to propose a subsequent optimalization of technologically
important properties of multifunctional materials and magnetic refrigerants.

Development of a new research methods for simulation, assessment,
evaluation and quantification of advanced methods of production
Grant project VEGA

1/0708/16

doc. Ing. Peter Treburia, PhD.

2016 - 2019

The proposed project aims to the application of methods of experimental
verification of models and simulation as well as the development of new
methods of examination and analysis of in-plant processes, the use of new
diagnostic methods of the evaluation of advanced production methods.
The principled objective of the scientific project is to increase the
competitiveness, which requires further substantial increase in the
educational level of creative research staff, development of production and
in general also graduates of all levels of study in engineering departments
and preventing occurance of adverse situations during the running and the
existence of engineering companies. The above objectives would
contribute to avoid unexpected situations in the production sector even
before the moment of their creation. This is the main objective of the
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DEPARTMENT OF APPLIED MATHEMATICS AND INFORMATICS

Title of the project

Type of the project
Number of the project
Principal investigator
Time period of the
project

Annotation of the
project

Title of the project

Type of the project
Number of the project
Principal investigator
Time period of the
project

Annotation of the
project

Title of the project

Type of the project
Number of the project
Principal investigator
Time period of the
project

Annotation of the
project

2017

Institute of Automation, Robotics and Mechatronics

proposed project and to that it should contribute the results of basic
research of the proposed project which are oriented to production sector.

Transfer of knowledge from Ilaboratory experiments and
mathematical models in the creation of a knowledge based system
for assessing the quality environmentally friendly conveyor belts

Grant project VEGA

1/0577/17

prof. Ing. Daniela Marasova, CSc.
2017 - 2020

The long-time effort of researchers in the field of conveyor belts is to
improve their manufacture qualities any by this way the quality, too. The
main aim of the project is implementation of the present theoretical
knowledge, results of experimental research and computer methods for
purpose of their quality increase. The main part of the project is the basic
research oriented to the getting of complex knowledge about
manufacturing qualities of untraditional closed conveyor belts by
experimental research on the basis of the present standards (testing of
mechanical, physical and special properties), structural and
microstructural analysis, mathematical and computer methods with the aim
to achieve their sustainable quality with new technical standards. The
output of the project will creation of the knowledge systems which
integrated knowledge from rubber technologies, results of laboratory and
simulation experiments, and also mathematical models.

The research of nanocomposite hard coatings to improve the
functional properties of engineering parts

Grant project VEGA
1/0432/17

doc. Ing. Daniel Kottfer, PhD.
2017 - 2020

The main aim of project is determination and undestanding of the basic
relationships amongs conditions preparations of hard, nanocrystaline
layers on the WC/C, CrC/C a WCrC/C basis with and without added
chemical elements (Si, N2, Al, Y) and their mechanical and tribological
properties. Layers will by prepared using PECVD and EBPVD techniques
and their combination on steel substrates. which are used for automotion
components. The deposition temperature must not exceed 350°C. The
project solution should be the optimizing of preparing conditions of the
technology for engineering production focused on coating of functional
surfaces. The accent of research activities will be on preparation of thin
coatings deposited on above mentioned substrates and on laboratory
evaluation of properties of developed coatings. The important part of
project will be mathematical description of resuls, which will by focused on
optimizing of deposition parameters with respect to the maximum
hardness and minimum COF.

Transfer of information from the physical environmental factors in
the process of lifelong learning

Grant project KEGA
039TUKE-4/2015

prof. Ing. Ervin Lumnitzer, PhD.
2015 - 2017

The area of physical factors of environment is important in terms of risks

in the working environment and comfort in the environment becomes more
problematic. Care work environment and demands on its evaluation are
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more complicated. Methods for measuring and objectification of physical
factors are complicated. Instrumentation and software is constantly
evolving. A separate area of impact assessment processes is physical
factors on human health. There is now a wealth of information in this field,
constantly creating further information. The project deals with the transfer
of information between universities and universities and practice, enabling
faster and more efficient use of this information. The result is increasing of
education level for university student, expert and other interested person
in the field of quality of life environment.

Implementation of innovative instruments for increasing the quality
of higher education in the 5.2.52 Industrial Engineering field of study

Grant project KEGA
030TUKE-4/2017

prof. Ing. Peter Trebura, PhD.
2017 - 2019

The main objective of this project is to increase the attractiveness of study
field 5.2.52 Industrial Engineering for current students as well as for
industrial practice, seeing that subjects of study field in industrial
engineering are needed in company practice. Acquired knowledge is an
asset entry of graduates into the real production process. Graduates will
get a knowledge and skills in the application of different methodologies and
working procedures aplicateds in practice. Corpus of study program is
currently relatively unchanged since 2004 by accredited programs of study
Faculty of Mechanical Engineering of the Technical University in Kosice.
In spite of this, the interest of applicants is increasing. The increasing of
attractiveness can be achieved by conceptual changes, respectively by
innovative approach to the individual parts in the second and third degree
of study through the establishment of subjects useful for current industry
practice.

Education and Training Center of Innovation Development and
Implementation of business processes and systems

Grant project KEGA

029TUKE-4/2016

prof. Ing. Jozef Kovag, CSc.

2016 — 2018

Project is focused on implementation of educational and training center of
innovative development and implementation of business processes and
systems in terms of the Department of Industrial Engineering and
management, in the field of SjF 5.2.52 Industrial Engineering, degree
program in Industrial engineering. The aim of the project is to promote not
only the acquisition of knowledge, innovative thinking but also practical
(experiential) basic skills of students of graduate study and external
candidates from practice. Training activities focused on the design,
optimization and implementation of business processes and systems
across the value chain, in real or modelling laboratory and workshop
environment is an important development trend of educational processes.
The aim of the solution is also expanding the existing theoretical and
practical training through the use of new methods.

Grant project APVV
APVV-0097-12

RNDr. Pavol Farkadovsky, DrSc.
2013 - 2017

The project is devoted to the theoretical study of collective phenomena in
coupled electron and spin systems. The complex coupled electron and
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spin systems will be examined by sophisticated numerical methods with
the goal to contribute to the understanding of physical mechanisms leading
to the coexistence of quantum states with different order parameters, e.g.,
charge/spin ordering and superconductivity, ferromagnetic and
ferroelectric state, metallic and insulatig states. Contrary to this, simpler
coupled electron and spin systems will be examined by exact analytical
methods with the goal to give an extrapolation of unconventional quantum
states manifested as fractional magnetization plateaus in magnetization
processes, the origin of enhanced magnetocaloric effect and the
thermodynamic behaviour near the quantum critical points.

Design of the structure and the functional propertis of soft magnetic
3-d transitions metals based composites

Grant project APVV
APVV-15-0115

prof. RNDr. Peter Kollar, CSc.
2016 - 2019

The project focuses on structure and functional properties design of 3-d
transition metals based soft magnetic composite materials, in which will be
caried out the experimental research of functional properties of advanced
materials with heterogeneous structure consisting of isolated
ferromagnetic particles. Magnetic micro- and nano-composite systems will
be prepared using advanced powder metallurgy method and current
chemical processes. The research will be focused on explanation of the
interface influence on the electric, magnetic and mechanical properties
investigated magnetic composite materials. Expected results extend the
potential for application of advanced soft magnetic suitable for use in a
medium frequencies, where ferrites are currently used.

Structural and chromatic graph characteristic

Grant project APVV
APVV-15-0116

doc. RNDr. Roman Sotak, PhD.
2016 - 2020

The project is focused on research in two areas of discrete mathematics
that influence each other — the chromatic and structural graph theory. The
attention will be focused on the study of various chromatic invariants (their
exact values and estimates) related to the classical and generalized
graphing colouring, respectively, to study of local (mainly in terms of
configurations of graph elements of bounded degrees), and the global
graph structure both in general as well as for graphs of specific properties
(such as planar graphs and their analogues).

Development and research of methods for optimizing of acoustic
characteristics and acoustic of emitiing noise devices

Grant project APVV

APVV-15-00327

Dr.h.c. mult. prof. Ing. Miroslav Badida, PhD.
2016 - 2020

The object of the project is the Development and research of
methodologies for optimizing of acoustic characteristics and acoustic
quality of emitting noise devices. The emphasis is given to comparison of
devices suitable for the needs of noise visualization and the determination
of their application possibilities for the identification of noise sources of
selected groups of household appliances. There shall be performed a
comparison of selected visualization methods and the appropriateness of
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their application for localization and identification of noise sources. The
focus will be on design and development of methodology for identification
of noise source, research and development of methodology for
determining the of acoustic material properties applicable for the purposes
of reducing noise, creating a database of materials and their acoustic
properties, design and development methodology for establishing of
psychoacoustic parameters (roughness, sharpness, volume, color
audio/sound, ...). The benefit will be the development and verification of
optimization methodology of acoustic properties of household appliances.
The content of the project is based on needs of the Directives no.
86/594/EEC on airborne noise emitted by household appliances.

Exotic quantum states of low-dimensional spin and electron systems

Grant project APVV
APVV-16-0186

doc. RNDr. Jozef Stre¢ka, PhD.
2017 - 2021

The project is devoted to theoretical study of low-dimensional quantum
spin and electron systems, which will be examined by the combination of
advanced analytical and numerical methods including among other
matters exact mapping transformations, transfer-matrix method, strong-
coupling approach, classical and quantum Monte Carlo simulations, exact
diagonalization and density-matrix renormalization group method. The
obtained theoretical outcomes will contribute to a deeper understanding of
exotic quantum states of spin and electron systems such as being for
instance different kinds of quantum spin liquids as well as quantum states
with a subtle long-range order of topological character or with a character
of valence-bond solid. The project will significantly contribute to a
clarification of unconventional magnetic behavior of selected low-
dimensional magnetic materials and thus, it will have significant impact on
a current state-of-the-art in the field of condensed matter physics and
material science. On the other hand, a detailed investigation of quantum
entanglement will establish borders of applicability of the studied spin and
electron systems for the sake of quantum computation and quantum
information processing. Another important outcome of the project is to
clarify nontrivial symmetries in tensor states of the strongly correlated spin
and electron systems affected by either position dependent interactions or
changes in lattice geometries, which induce phase transitions of many
types.

VISITS OF STAFF MEMBERS TO FOREIGN INSTITUTIONS

Employees and students Country

Martin Baca, prof. RNDr., CSc. Pakistan (05.03.2017—-01.04.2017)
Andrea Fenovcikova, doc. RNDr., PhD. Pakistan (05.03.2017—-01.04.2017)
Martin Baca, prof. RNDr., CSc. Australia (14.07.2017-23.07.2017)
Martin Baca, prof. RNDr., CSc. Indonesia (23.07.2017- 13.08.2017)

VISITS OF STAFF MEMBERS FROM FOREIGN

INSTITUTIONS

Employees and students Country

Susana Clara Lépez Masip Departament de Matematiques, Universitat Politecnica de

2017

Catalunya, Barcelona, Spain (14.01.2017-13.02.2017)
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Akito Oshima
Wido Saputro

Ali Owais
Muhammad Irfan
Bety Hayat Susanti

Zata Yumni Awanis

University of Tokyo, Tokyo, Japan (02.02.2017-01.03.2017)
Institut Teknologi Bandung, Bandung, Indonesia ()

GC University Lahore, Pakistan (29.05.2017-18.08.2017)
GC University Lahore, Pakistan (29.05.2017-18.08.2017)
Institut Teknologi Bandung, Indonesia (02.10.2017-
02.12.2017)

Institut Teknologi Bandung, Indonesia (20.10.2017-
15.01.2018)

MEMBERSHIP IN SLOVAK PROFESSIONAL

ORGANISATIONS

Union of Slovak Mathematicians and
Physicists

Mirian Andrejiova, RNDr., PhD.

Martin Baca, prof. RNDr., CSc.

Andrea Fenovcéikova, doc. RNDr., PhD.
Gabriela I1zarikova, Mgr., PhD.

Zuzana Kimakova, RNDr., PhD.
Marcela Lascsakova, Mgr., PhD.
Denisa Olek$akova, RNDr., PhD.
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Activities at the department

Date Title of the event, activity characterizing the life at the
department in 2017
04/2017 Aventics Road Show

EDUCATION AT THE DEPARTMENT
STUDY PROGRAMS

Master's degree:

e Mechatronics Number of the students

(till 30. 10. 2017) on the study programs
guaranteed by the department:

first year of bachelor study:

— 23 internal form of study
second year of bachelor study:

— 10 internal form of study
third year of bachelor study:

— 9 internal form of study

first year of engineer study:
— 18 internal form of study
second year of engineer study:
— 23 internal form of study

PhD. degree:
— 0 PhD. students in the internal form of
study
— 1 PhD. students in the external form of
study

Number of the graduates (2016/2017)
on the study programs guaranteed by the
department:

— 23 students in the internal form of

engineering study

GRADUATE PROFILE

BACHELOR’S PROGRAMS (Bc.)
Mechatronics

Study field is focused on preparing of specialist in area of mechanical - electrical engineering with
knowledge of basics from area of informatics, automation, diagnostic etc. It is focused on machines,
devices and systems with high added value of functionality, movement and manipulation ability, which
are controlled with modern automation and computer techniques, digital distributed control systems
etc. Mechatronics is sensed as interdisciplinary scientific field, which deals with computer controlled
electromechanical systems.
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MASTER’S PROGRAMS (Ing.)
Mechatronics

Study program mechatronics focuses to training of experts in area of electro - mechanical systems
with knowledge of engineering informatics and automation for solution of engineering tasks coupled
with complex system design, testing, production and operation of mechatronics systems controlled via
distributed computer systems. There are many tasks as design, construction and projection of
machines, machine devices and systems with high functional, movement and manipulation abilities
and mechanical accuracy, which have been controlled via modern automation and computer devices
with application of artificial intelligence parts. Students will be able to analyse, design, construct large
engineering solutions included mechatronic systems and they will be able to do research with high
creativity and self - activity.

PhD. PROGRAMS (PhD.)
Mechatronics

Students know scientific method of the research and development of the mechatronics products.
Study focuses into solution of the scientific engineering problems in areas of the mechatronics,
electronics, electrical engineering, mechanics and mechanical engineering, informatics and automatic
control to the level of the artificial intelligence. The main assumption of the successful study is student
ability of abstract thinking, their interest and ability to apply knowledge of these fields in solutions of
engineering problems. Students have to know modern analytic and numerical methods and method of
math modelling. Students will learn to characterize and to sense physic phenomena and experimental
knowledge about these phenomena. Next, they will learn to find adequate models and new
applications in specific disciplines, in science, in research and practice. Students will obtain theoretic
knowledge and practical experience with the scientific work, they will be trained for self - employed
scientific work in areas which cooperates with electrical engineering, mechanical engineering,
informatics, automation and control, measurement engineering and sensing engineering.

LIST OF SUBJECTS GUARANTEED BY THE DEPARTMENT

Mechatronics (Bachelor study)
v' Informatics v" Mechatronics Systems
Mechanical engineering (Bachelor study)

v" Informatics v" Basic of mechatronics

Management of technical and environmental risks in engineering (Bachelor
study)

v Informatics
Automotive Production (Bachelor study)
v' Informatics
Industrial engineering (Bachelor study)
v Informatics
Safety and Quality of Production (Bachelor study)
v Informatics

Technology, management and innovation of engineering production (Bachelor
study)

v" Informatics
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Applied mechanics (Master study)

v

Mechanical engineering (Master study)

v

Theory of Dynamic Systems

Mechatronics

Institute of Automation, Robotics and Mechatronics

Automation and control of machines and processes (Master study)

v

Biomedical engineering (Master study)

v" Mechatronics for Biomedical Engineering

Mechatronic Systems

The measurement (Master study)

v

Control of Engineering Systems

Mechatronics (Master study)

v

ANENEN

AN NI NN

{\

Diplom Project

Control of Engineering Systems
Electromechanical Systems

Fast preparation of prototypes of
mechatronic systems

Logical control systems

Mechatronics I.

Theory of dynamics systems

Modeling and simulation of
mechatronic systems

Microprocessor Technology

GRADUATE THESES
MASTER'S THESES:

Pavol Turak
Jakub Cocula
Branislav Grejtak

Michal Brncal
Peter Toporcer
Jaroslav Baksi
Igor Dovala
Lubos Jurcisin
Lukas Lestach

RingCore method

v

AN

AN NN NN

RESEARCH AT THE DEPARTMENT

Area of research:

v

2017

Microprocessor Technology

Logical systems
Microprocessor Technology

Programming of Application

Sensors and converters

Term Project

Mechanics of robots

Optimization of mechatronics systems
Mechatronic system design

Embedded systems of mechatronic
systems

Design of a physical didactical model imitationing of ride a snakeboard
Design and Implementation of a Home Automation Systems
Design of control for the system using for the determination of residual stresses by

Controller designed by use of Matlab/Simulink for simulation models

Design and control of unstable balancing vehlice

Control of Two-link 2-DOF Robot Manipulator with variable load

Functional model of eght-wheeled undercarriage for locomotion on rough terrain
Model of hovercraft with differetial controlling of blower

Design of mechatronic system for inner inspection of chimney

Development of computer methods and algorithms for numerical simulation and optimisation

of systems.

Methods of experimental and numerical modelling of mechatronic systems

Design and realisation of mechatronic systems, realisation of automatic controlled systems,
measurement, data acquisition and their evaluation.

Numerical modelling of mechatronic systems.

Research of modules for intelligent robotic systems.
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v" Complex modular robotic system of mid category with higher intelligence.

PROJECTS OF THE DEPARTMENT

Research of synthetic and biological locomotion of
mechatronic systems in rugged terrain

VEGA

VEGA 1/0872/16

prof. Ing. Michal Kelemen, PhD.

Title of the project inspired
Type of the project

Number of the project
Principal investigator

Time period of the 2016 - 2019

project

Annotation of the The project deals with mechatronic systems, which makes synthetic
project locomotion or biologically inspired locomotion. Locomotion is aim oriented

motion in specific environment with any purpose. Goal of the project is to
research synthetic locomotion principles (has no biological example) or
biologically inspired locomotion (snake-like locomotion, spider locomotion).
Design and realization of these systems include synergic combination
mechanics

and electronic structures, actuators, sensors and embedded systems with
integrated control algorithms. Project includes also analysis of locomotion
modes of mechatronic systems in rugged terrain, also mechatronic system
concept, also hardware solution, also computer model of locomotion and
design of locomotion strategy of solved mechatronic system. Important
part of the project is functional model of mechatronic system and its
experimental testing of the properties from the viewpoint of locomotion in
rugged terrain.

MEMBERSHIP IN INTERNATIONAL PROFESSIONAL
ORGANISATIONS

IEEE Institute of Electrical and Electronics
Engineers

Alexander Gmiterko, prof. Ing., CSc.

PUBLICATIONS

no. 6 (2017), p. 303-306. - ISSN 2328-4110.
[4]  FILAKOVSKY, Filip - KELEMEN, Michal/ The Basics
in Designing a Mobile Robot / 2017.In: Journal of

Journals:

(1]

SEMJON, Jan - JANOS, Rudolf - SUKOP, Marek -
VAGAS, Marek - VARGA, Jozef - HRONCOVA,
Darina - GMITERKO, Alexander/ Mutual

Automation and Control. Vol. 5, no. 2 (2017), p. 81-
84. - ISSN 2372-3041.

comparison of developed actuators for robotic o] EARS,A‘k/Pgmk.' BEfCK,bSte;aP i tT REBUNQ_‘ f
arms of service robots / Jan Semjon ... [etal.] - dratm I5e t.es'grf' o ?d eT tes ing ?afh ml\:.rgr
2017.In: International Journal of Advanced Robotic etermination ot residual s res§es y the )
Systems. Vol. 14, no. 6 (2017), p. 1-8. - ISSN 1729- 3000 ring-core sy_stem_/ 2017.In: American Journal
8814 ' A T ' of Mechanical Engineering. - 2017 Vol. 5, no. 6

. " x 2017), p. 269-273. - ISSN 2328-4102.

2 KELEMEN, Michal - VIRGALA, lvan - LIPTAK, Tomas ( . = . .

e SKURKA, Milan/ Mathematical modeling of [6]  SARGA, Patrik - DEMECKO, Daniel/ Design and
vertical position stability of quadrocopter / ;%T'flat_'jn of trllengmtar tutper us(;ng MtyRIK\)//I 5
2017.In: Journal of Automation and Control. Vol. 5, -in: Journal of 2utomation and -ontrol. vol. >,
no. 2 (2017), p. 60-63. - ISSN 2372-3041 no. 2 (2017), p. 41-45. - ISSN 2372-3033.

[3] TREBUNA, Frantisek - KELEMEN, Michal - 7} TREBUNA, FrantiSek - KOSTKA, Jan - PASTOR,
VIRGALA, Ivan - GMITERKO, Alexander/ Kinematic Miroslay - SRR, Falk < E AT OVEKY, Peter
Analysis of Planar Parallel Mechanism / - 2017.In: Strepsses around Groovgeyby Photo Stress Method/
American Journal of Mechanical Engineering. Vol. 5, . . .

2017.In: American Journal of Mechanical
2017 Page 35



DEPARTMENT OF MECHATRONICS

(8]

(9]

[10]

1]

2]

(13]

[14]

(18]

(6]

(7]

(8]

Engineering. Vol. 5, no. 6 (2017), p. 325-328. - ISBN
2328-4102 - ISSN 2328-4110.

GMITERKO, Alexander - MIKOVA, Lubica -
VIRGALA, Ivan - LIPTAK, Tomas - KELEMEN,
Michal/ Friction Difference as Principle of Robot
Locomotion / 2017.In: Journal of Automation and
Control. Vol. 5, no. 2 (2017), p. 50-53. - ISSN 2372-
3033.

MIKOVA, Lubica - KELEMEN, Michal - VIRGALA,
Ivan - LIPTAK, Tomas/ Model Based Design of
Embedded Systems / 2017.In: Journal of
Automation and Control. Vol. 5, no. 2 (2017), p. 64-
68. - ISSN 2372-3033.

KELEMEN, Michal - MIKOVA, L'ubica - VIRGALA,
Ivan - LIPTAK, Toma$/ Evaluation of Inner Pipe
Wall Deviation / 2017.In: American Journal of
Mechanical Engineering. Vol. 5, no. 6 (2017), p. 280-
283. - ISSN 2328-4102.

KELEMEN, Michal - VIRGALA, Ivan -
KELEMENOVA, Tatiana - MIKOVA, Lubica - LIPTAK,
Tomas - HRONCOVA, Darina/ Miniature Actuators
/2017.In: American Journal of Mechanical
Engineering. Vol. 5, no. 6 (2017), p. 307-311. - ISSN
2328-4102.

HRONCOVA, Darina - BAKSI, Jaroslav/ A Two Link
Manipulator End Effector Control / Darina
Hroncova, Jaroslav Baksi - 2017.In: American
Journal of Mechanical Engineering. Vol. 5, no. 6
(2017), p. 239-242. - ISSN 2328-4110

HRONCOVA, Darina - KOSTKA, Jozef/ Cartridge
Lifting Mechanism / Darina Hroncova, Jozef Kostka
- 2017.In: American Journal of Mechanical
Engineering. Vol. 5, no. 6 (2017), p. 257-262. - ISSN
2328-4110.

HRONCOVA, Darina - MIKOVA, Lubica/ Two-link
Mobile Manipulator Model / 2017.In: American
Journal of Mechanical Engineering. Vol. 5, no. 6
(2017), p. 355-361. - ISSN 2328-4110.

LIPTAK, Tomas - KELEMEN, Michal - GMITERKO,
Alexander - VIRGALA, Ivan - HRONCOVA, Darina/
Input-state Linearization of Mechanical System /
2017.In: American Journal of Mechanical
Engineering. Vol. 5, no. 6 (2017), p. 298-302. - ISSN
2328-4110.

LIPTAK, Toméas - KELEMEN, Michal - GMITERKO,
Alexander - VIRGALA, Ivan - HRONCOVA, Darina/
Motion Planning of Mobile Robot / 2017.In: Journal
of Automation and Control. Vol. 5, no. 2 (2017), p. 54-
59. - ISSN 2372-3041.

KELEMEN, Michal - PASTOR, Miroslav - VIRGALA,
Ivan - GMITERKO, Alexander/ Precision
positioning with mechanically amplified actuator /
2017.In: American Journal of Mechanical
Engineering. Vol. 5, no. 6 (2017), p. 316-320. - ISSN
2328-4102.

KURYL.O, Piotr - FRANKOVSKY, Peter - TREBUNA,
Peter - CIZNAR, Peter - KELEMEN, Michal/ Modern
methods of shaping the surface layer of iron

2017

Institute of Automation, Robotics and Mechatronics

[19]

[20]

[21]

[22]

casting / 2017.In: International Journal of Applied
Engineering Research. Vol. 12, no. 2 (2017), p. 207-
211. - ISSN 0973-4562.

VIRGALA, Ivan - MIKOVA, Lubica - KELEMEN,
Michal - LIPTAK, Tomas - HRONCOVA, Darina/
Microcontroller for mechatronic systems / Ivan
Virgala ... [et al.] - 2017.In: Acta Mechatronica. Ro¢€.
2,¢6.3(2017), s. 7-12. - ISSN 2453-7306.
KELEMEN, Michal - VIRGALA, lvan -
KELEMENOVA, Tatiana - MIKOVA, Lubica -
FRANKOVSKY, Peter/ Guitar playing robot / Michal
Kelemen ... [et al.] - 2017.In: Acta Mechanica
Slovaca. Roé¢. 21, ¢. 4 (2017), s. 10-15. - ISSN 1335-
2393.

FRANKOVSKY, Peter - DOMINIK, Lukas -
GMITERKO, Alexander - VIRGALA, Ivan - KURYLO,
Piotr - PERMINOVA, Olga/ Modeling of two-
wheeled self-balancing robot driven by DC
gearmotors / 2017.In: International Journal of
Applied Mechanics and Engineering. Vol.. 22, no. 3
(2017), s. 739-747. - ISSN 1734-4492.

SUKOP, Marek - HAJDUK, Mikula$ - SEMJON, Jan -
VARGA, Jozef - JANOS, Rudolf - VAGAS, Marek -
BEZAK, Martin - VIRGALA, Ivan/ Testing of
adhesive spray painting with robot / 2017.In:
Technical gazette. Vol. 24, no. 2 (2017), p. 545-550. -
ISSN 1330-3651.

Conferences:

(]

(2]

(3]

4]

VIRGALA, Ivan - FRANKOVSKY, Peter - BOZEK,
Pavol - VACLAV, Stefan/ Razvitije technieskoj
kompetentnosti u studentov s pomoséju IKT i
prakti¢eskich projektov / 2017.In: EQ 2017. - Izevsk
1 12GTU, 2017 P. 28-35. - ISBN 978-5-7526-0754-7.
DOMINIK, Luka$ - FRANKOVSKY, Peter -
GMITERKO, Alexander - KELEMEN, Michal -
LIPTAK, Tomas/ MEMS snimace a ich vyuzitie v
inercialnej navigacii / 2017.In: Novus scientia 2017.
- KoSice : TU, 2017 S. 35-38. - ISBN 978-80-553-
3080-8.

FRANKOVSKY, Peter - GMITERKO, Alexander -
HRONCOVA, Darina - KELEMEN, Michal -
OSTERTAG, Oskar - DOMINIK, Lukas/ Bond graph
methodology for modeling of dynamical systems
and derive the equations of motion / 2017.In:
Experimental Stress Analysis 2017. - KoSice : TU,
2017 S. 687-705. - ISBN 978-80-553-3166-9.
FRANKOVSKY, Peter - GMITERKO, Alexander -
DOMINIK, Lukas - HRONCOVA, Darina - VIRGALA,
Ivan - MIKOVA, Lubica/ The use of geometric
mechanics concept to modeling of Ackerman
steered car-like vehicle / 2017.In: Experimental
Stress Analysis 2017. - KoSice : TU, 2017 S. 748-
751. - ISBN 978-80-553-3166-9.
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DEPARTMENT OF AUTOMATION, CONTROL AND HUMAN MACHINE
INTERACTIONS Institute of Automation, Mechatronics and Robotics

Activities at the department

Date Title of the event, activity characterizing the life at the
department in 2017

2/2017 Int. Conference ARTEP2017, Stara Lesna, Slovakia. Co-organising of the
conference.

6/2017 Final examinations of Master students in study programme “Automation and Control

of Machines and Processes”

EDUCATION AT THE DEPARTMENT

STUDY PROGRAMMES
Bachelor's degree: PhD. degree:
No study programme at bachelor level ¢ Automation and Control (AC)

Master's degree:

e Automation and Control of Machines Number of the students (till 30. 10. 2017)

and Processes (ACMP) on the study programmes guaranteed by the
department:
first year of study:

— 6 internal form of study

second year of study:
— 9internal form of study

Number of the graduates (2016/2017)
on the study programmes guaranteed by the
department:

— 7 students in the internal form of engineering
study

GRADUATE PROFILE

MASTER’S PROGRAMME (Ing.)
Automation and Control of Machines and Processes

Graduates of this study programme have good background in the theory of automation and control
including artificial intelligence algorithms. They are prepared to design automated control and
information systems independently, implement and operate them. Theoretical knowledge and practical
skills allow them to work in industry, ICT field, design of products/services, and in research too.
Graduates have experience with CAD systems, design and simulation tools for FESTO automation,
automation of products or services using mobile technologies, wireless sensor networks, programming
and implementing PLC or other tools of automatic control.

PhD. PROGRAMME (PhD.)
Automation and control

Postgraduates obtain wider theoretical knowledge in the field of informatics, automatic control,
communication and artificial intelligence. They get skills in work with PLM systems, modelling and
simulation systems, wireless sensors networks design, ambient intelligence, tele - monitoring and
control, fundamentals in experimental work and data analysis. Postgraduates are able to work in
research and developmental institutions, in management positions in the field of sophisticated
automated production technologies and as staff at universities.
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Institute of Automation, Mechatronics and Robotics

LIST OF SUBJECTS GUARANTEED BY THE DEPARTMENT

Automation and Control of Machines and Processes

v
v

ANANEN

AN

Wireless monitoring and control
Computer integrated
manufacturing systems

Diploma thesis

Electrical engineering and
automation

Identification, modelling and
simulation of systems

ICT for intelligent applications
Information and control systems
Complex methods and tools of
automation of processes, products
and services

Communication interfaces

Logic control

Methods of technical creativity and
project management

Settings of automatic controllers
NC tools and programming

Automation and Control

AN

AN N N N NN

<

Wireless measuring systems and
sensor networks

Information and database systems
Computer integrated
manufacturing systems
Monitoring, management and
communication interfaces
Design of automated systems
Designing smart environments
Process Control

Robotics a mechatronics
Decision processes in complex
systems

Artificial intelligence

v
v

AN

ANANE NN NN

Programing languages and tools
Components of automatic control
systems |.

Components of automatic control
systems |l

Process Control

Semester project

Sensor systems
Servomechanism

Theory of automatic control .
Theory of automatic control Il.
Practice in company

List of subjects guaranteed by the department for another study
programmes at the Mechanical Engineering Faculty

AN N N NN

AN

2017

Automotive electronics
Automation a control

Advanced driver-assistance systems

History of technology

Electrical engineering and electronics

Computer integrated manufacturing
systems
Communication interfaces

v

AN

ANRNEN

Measurement converters and data
buses

Optimisation in automation
Computer aided measurement and
monitoring

Industrial control systems
Industrial buses and interfaces
Automation control means
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v" Automotive control units v" The basics of automotive electronics
v Automatic control systems v" The basics of automation
v' Automatic control theory
v Artificial intelligence and neural nets

DEFENDED GRADUATE THESES
MASTER'S THESES:
Automation and Control of Machines and Processes

BALAZS, Peter Design of workplace for partial automation of gluing machines and
ceilings for the production of paper products

GOMOLA, Andrej Design of automated workstation using Process Simulate

KORBOVA, Lucia Body sensor system for automatic evaluation of rehabilitated person
physiological parameters

LUCIK, Michal Management process visualization of assembly line module FMS 500
via the TIA Portal

ROHAC, Marian Creating a laboratory exercise using technology 10-Link and PLC,
including the process visualization

TAKAC, Jan Design of automated device for processing and transport of bulk material
controlled by PLC

TOMECEK, Michal Design of application for visualisation of sewage pumping station for

dispatcher using Control Web

PhD. THESES:
Automation and Control

RESEARCH AT THE DEPARTMENT

Area of research:
Automation and Control

v' Automation and control in industry and services.

v' Application of artificial intelligence methods for the identification, modelling, simulation and
control of non - linear systems and biometrics.

v" Design and modelling of man - machine communication interface.

v" Wireless sensors networks. Tele — monitoring and control.

Research characteristics:
Automation and Control

Department performs scientific research, particularly in these areas: automation and control in industry
as well as human fields, the artificial intelligence methods usage for identification, modelling,
simulation and control of nonlinear systems and biometrics, modelling and development of human-
machine interfaces. Departmental research team has been involved in several international projects in
the field of ICT, Assistive technology, Rehabilitation engineering, Human Motion Analysis, Social
services for elderly based on ICT, Ambient intelligence, Sensors” networks, Tele-monitoring and Home
automation.

Areas of expertises:
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Automation and Control
v/ automation and control in industry v artificial intelligence methods
v wireless sensor networks and applications for identification,
actuators modelling, simulation and control
v'automated products and services of nonlinear systems and
in human fields biometrics
v" human motion analysis v" modelling and development of
v'ambient intelligence and domestic human - machine interfaces

automation

v' body area networks

PROJECTS OF THE DEPARTMENT

NATIONAL PROJECTS

Title of the project

Type of the project
Project number
Principal investigator

Time period of the
project
Annotation of the
project

Innovation of teaching courses with a focus on automation in
response to the demands of industry and services

Grant project KEGA
054TUKE-4/2016
doc. Ing. Alena Galajdovéa, PhD

1.1.2016 -31.12.2018

The project aims to prepare book and e-Learning materials with practical
tasks in laboratory for improving the quality of teaching in the field of
automation and for stronger interconnection between teaching and
practice for students at the Faculty of Mechanical Engineering TU KosSice
especially in engineering study program "Automation and control of
machines and processes", but also in other study programs at Faculty and
at doctoral study "Automation and Control". The part of the project
realisation is the completion of a laboratory for intelligent environments
and laboratory of automation. The innovation of study will help to meet the
needs of practice in the field of industrial automation and in the area of
services, where we can see increasing implementation of automation.
Practical applications in laboratories will be based on the implementation
of wireless technology into industrial automation as well as in to building
automation and home automation solutions, user communication
interfaces, as well as computer simulation as an effective tool for design of
technical systems.

VISITS OF STAFF MEMBERS TO ABROAD

Employees and students

Country

Simsik, Dusan, prof. Ing., PhD. EIT Digital, Brussels, BE; SUNY Polytechnic

Institute, Utica, state NewYork, USA; National
Institutes of Health, Washington D.C. —
Bethesda, USA; WHO, Geneva, Suisse;
CVUT Praha, CZ; ZUYD Heerlen, Netherland;
Hungexpo Budapest and EC - ICT Proposers
Day.

Galajdova, Alena, doc., Ing., PhD. SUNY Polytechnic Institute, Utica, state

2017

NewYork, USA; National Institutes of Health,
Washington D.C. — Bethesda, USA;; CVUT
Praha, CZ; Hungexpo Budapest and EC - ICT
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Liska, Ondrej, doc., Ing., CSc.

§eminsky, Jaroslav, doc. Ing. PhD.

VISITS FROM ABROAD

Employees

Viteckova, Miluse, prof. Ing., CSc.
Janacova, Dagmar, prof. Ing., CSc.

Institute of Automation, Mechatronics and Robotics

Proposers Day.
VSB Ostrava, CVUT Praha, University Zlin, CZ

CVUT Praha, MICROSYS Ostrava, CZ

Country

Czech Republic
Czech Republic

MEMBERSHIP IN SLOVAK PROFESSIONAL

ORGANISATIONS

Dusan Simsik, prof. Ing., PhD.
Member of SBMI committee - (Society for
Biomedical Engineering and Medical Informatics)

Member of SASI (Slovak Association of
Mechanical Engineers)

Member of SSAKal (The Association of Slovak
Scientific and Technological Societies)

Member of SLS (Slovak Society of Medicine —
professional society for physiatry, balneology and
rehabilitation treatment)

MEMBERSHIP IN INTERNATIONAL PROFESSIONAL

ORGANISATIONS

Dusan Simsik, prof. Ing., PhD.

Member of Int. committee IMEKO TC 17 —
Measurement in robotics

Member and National coordinator of AAATE -
Association for the Advancement of Assistive
Technology in Europe

Vice-chairman of ICTA Global — International
Commission on Technology and Accessibility,
Rehabilitation International (RI); member of RI
Executive Commission

National Contact of EASTIN — European Assistive
Technology Information Network

PUBLICATIONS

Textbooks:

[1] SIMSIK Dusan, et al.: Identifikacia, modelovanie a
simulacia systémov. Zakladné pojmy a metody. 1. vyd.
- Kosice: Strojnicka fakulta TU - 2017. - 184 s. - ISBN
978-80-553-3178-2

Journals

[11  JANOS, Rudolf - et al.. Conceptual design of a leg-
wheel chassis for rescue operations. In: International
Journal of Advanced Robotic Systems. Vol. 14, no. 6
(2017), p. 1-9. ISSN 1729-8814

[2] ONOFREJOVA, Daniela - SIMSIK, Dusan: Vyskumné

aktivity zamerané na budovanie platformy pre
priemysel 4.0. In: ATP Journal. C. 4 (2017), s. 36-38. -

2017

Member of International Society on
Gerontechnology, Associate Editor of
Gerontechnology Journal

Alena Galajdova, doc. Ing., PhD.

Member of AAATE - Association for the
Advancement of Assistive Technology in Europe;
ICTA Europe — International Commission on
Technology and Accessibility, Subcommision of
Rehabilitation International (RI);

Member of EASTIN — European Assistive
Technology Information Network;

ISSN 1335-2237

[3] SEMINSKY, Jaroslav: Modelovaci ramec RAMI 4.0
pre modelovanie podnikovych a vyrobnych
operacii. Strojarstvo. In: Ro¢. 21, €. 12 (2017), s. 100-
101. ISSN 1335-2938

[4] VISNOVSKY, Martin - et al.: Creating industrial
network with profinet communication for education
purposes. In: Acta Mechanica Slovaca. Ro¢. 21, ¢&. 4
(2017), s. 66-72. - ISSN 1335-2393

[5] SEMINSKY, Jaroslav: Introduction to development of
machinery with regard to central Europe region. In:
International journal of interdisciplinarity in theory and
practice. Vol. 2017, no. 14 (2017), p. 19-23. ISSN 2344-
2409

[6] SEMINSKY, Jaroslav: Hlavné hnacie sily rozvoja
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progresivhych vyrobnych systémov. In: ATP
Journal. Ro¢€. 24, ¢. 1 (2017), s. 42-43. - ISSN 1335-
2237

Conferences

(1]

(2]

(3]

(4]

(3]

6]

(71

(8]

9]

PITEL, Jan - LISKA Ondrej - JANACOVA Dagmar:
Pneumatic muscle-based actuator for industrial
robotic applications. In: WCSE 2017. Beijing: WCSE,
2017 P. 1218-1223. ISBN 978-981113671-9

VITAKOVA, Vladimira — GALAJDOVA, Alena: Zisk a
analyza dat pfi goniometrickém méreni s vyuzitim
technologie Bluetooth. In: Novus Scientia 2017. -
Kosice: TU, 2017 S. 206-209. ISBN 978-80-553-3080-8

VISNOVSKY, Martin - GALAJDOVA, Alena:
Prepojenie PLC a 10-Link technolégie ako sucast’
Industry 4.0. In: Novus Scientia 2017. KoSice: TU,
2017 S. 200-205. ISBN 978-80-553-3080-8

RAKAY Rébert - GALAJDOVA Alena: Experimentalne
overovanie funkcionalit TIA portalu pre vzdialenu
kontrolu a spravu dat. In: Novus Scientia 2017.
Kosice: TU, 2017 S. 165-169. ISBN 978-80-553-3080-8

RAKAY, Rébert - et al. Vytvorenie laboratérnej
ulohy prepojenia programovatelného logického
automatu a Matlabu. In: ARTEP 2017. KoSice: TU,
2017 S. 46-1-46-12. ISBN 978-80-553-3075-4

VITAKOVA, Vladimira - et al.: 10-Link v zobrazovani
procesnych stavov v automatizovanej vyrobe -
hardvérova konfiguracia. In: ARTEP 2017. KoSice:
TU, 2017 S. 48-1-48-12. ISBN 978-80-553-3075-4

VISNOVSKY, Martin - et al.: Softvérové rieSenie pre
testovanie vlastnosti dynamického svetelného
majaka. In: ARTEP 2017. KoSice: TU, 2017 S. 47-1-47-
9. ISBN 978-80-553-3075-4

SEMINSKY, Jaroslav: Etymolégia pojmu 4.
priemyselna revolucia. In: ARTEP 2017. KoSice: TU,
2017 S. 02-1-02-5. ISBN 978-80-553-3075-4

SEMINSKY, Jaroslav — SIMSiK, Dugan: Modelovaci
ramec pre modelovanie podnikovych a vyrobnych
operacii RAMI 4.0. In: ARTEP 2017. Kosice: TU, 2017

2017

(10]

(1]

[12]

[13]

[14]
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S. 49-1-49-7. ISBN 978-80-553-3075-4

SIMSIK, Dugan - GALAJDOVA, Alena -
ONOFREJOVA, Daniela: Some aspects in e-learning
for persons with disabilities. In: ICETA 2017.
Danvers: |IEEE, 2017 S. 421-426. ISBN 978-1-5386-
3294-9

ONOFREJOVA, Daniela — SIMSIK, Dusan: Aktualne
vyskumné aktivity zamerané na budovanie
technologickej platformy pre Priemysel 4.0. In:
ARTEP 2017. KoSice: TU, 2017 S. 1-6. ISBN 978-80-
553-3075-4

KOVAC, Juraj - LISKA, Ondrej — MASTILAK, Marek:
Vyroba experimentalneho prototypu robotickej ruky
pomocou 3D tlace. In: ARTEP 2017. KoSice: TU, 2017
S. 28-1-28-10. ISBN 978-80-553-3075-4

BARCALOVA Miroslava — HLAVACOVA, Jana -
GALAJDOVA, Alena: Hodnotenie Spiralnej
stabilizacie neinvazivnou metodou. In:
Vysokoskolska telesna vychova a S$port, pohybova
aktivita a zdravy Zivotny Styl. KoSice: TU, 2017 S. 17-
22. ISBN 978-80-553-3148-5

SIMSIK, Dusan - Liska Ondrej — Seminsky, Jaroslav:
Vyskumné aktivity zamerané na robotiku v kontexte
rozvoja odboru automatizacie na strojnickej fakulte.
In: Automatizacia a robotika v 21. storoci. - KoSice: TU,
2017 S. 9-14. ISBN 978-80-553-2820-1

Proceedings

(1]

SEMINSKY, Jaroslav — et al.: Automatizacia a
riadenie v teérii a praxi 2017 ARTEP 2017. Zbornik
prispevkov z workshop odbornikov z univerzit,
vysokych $kél a praxe v oblasti automatizacie a
riadenia. Stard Lesnd, 15.-17. februar 2017. 1. vyd —
Kosice. TU - 2017. 350 s. [CD-ROM]. ISBN 978-80-
553-3075-4.

Page 43



O O

Department Contact

of Robotics o
The head: Mikulas Hajduk,

prof., Ing., PhD.
e-mail: mikulas.hajduk@tuke.sk
Address: Park Komenského 8,
042 00 Kosice
phone no.: +421 55 602 2193

Staff

Professors:

Assoc. Professors:
Lectures:
Researchers:

PhD Students:

WINWN =

full-time, 3 distance



DEPARTMENT OF ROBOTICS

Activities at the department

Date
6/2017
Century
9/2017
9/2017 meeting RUSOS
11/2017 EU Robotics Week, Robotic show

Institute of Automation, Mechatronics and Robotics

Title of the event, activity characterizing the life at the department in 2017

International conference automation and robotics: Automation and Robotics in the 21st

Researchers' Night 2017 KoSice — presentation of robotic show

EDUCATION AT THE DEPARTMENT
STUDY PROGRAMMES

Doctoral degree:

v
v

Production systems
Mechatronics

Number of the students (till 31. 12. 2017)

on the study programmes guaranteed by the
institute:

Internal students: 3

External students: 3

LIST OF SUBJECTS GUARANTEED BY THE DEPARTMENT

AN NI NN

A NENENENENENENEN

Automated production systems
Basics of fluid mechanisms
Basics of informatics

Diploma thesis

Diploma thesis

Diploma project

Evolution trends in robotics

Final work

Final project

Fluid mechanisms

History of Technique design
Information systems in maintenance

AN NN

AN NN

Laboratory practice

Machines and robots programming
Robotics

Robotic and handling technology for production
systems

Robot control

Robotic systems

Robotics systems in automobile production
Robotic technology

Semestral project

Service robots

Service systems

RESEARCH AT THE DEPARTMENT

Area of research:

AN NI NI NN

2017

Multirobotics systems profilation

Methods and tools for design of service robots
Modular reconfigurable robotic systems

Development of modular principles for constructing of handling systems
Multifunction positionable modules for production robotic technology
Intelligent manipulation systems with unoriented 3D objects
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Institute of Automation, Mechatronics and Robotics

Research characteristics:

The main fields of research of the Department of Robotics are: service, humanoid and industrial robotics,
production technology and reconfigurable manufacturing systems. Research tasks in the field of
robotics are oriented to address current needs such as multirobotic systems and solutions of mutual co-
operation of robots, robotic systems based on modularity and reconfigurability as well as research in the
field of intelligent robotics systems and intelligent manipulation systems.

The research is focused on the issues of working precision of machine tools, to evaluate the technical
level of production lines, as well as the development of expert systems for dealing with diagnostic of
machinery and equipment.

The Department of Robotics supports research in education in the field of manufacturing machines and
robots by creating and implementing e-learning form of education using virtual laboratories connectable
via the internet.

Areas of expertise:

v Multirobotic systems and robot v Construction of production machines
cooperation and robots

v Intelligent robotic systems and v’ Virtual laboratories and Virtual models
manipulation v" Modular and reconfigurable robotic

v' Kinematics structures systems

v Intelligent manufacturing systems

PROJECTS OF THE INSTITUTE
NATIONAL PROJECTS

Title of the project Development of quality of life, creativity and motoric of handicapped
and the elderly, with the support of robotic equipment

Type of the project KEGA

Number of the project 059TUKE-4-2014

Main solutionist Mikulas Hajduk, prof. Ing., PhD.

Time period of the 2014 - 2017

project

Annotation of the The objectives of the project are aimed at creating a set of material, gives

project an overview of the field and the possibilities of service robotics, information

and communication equipment for the said specific group. The project
builds further create specific solutions and guidelines to manage a mobile
robot and a PC-based implementation of the X box using body movements
and gestures. As part of this implementation, the project will create the
presentation of the guidance material, as well as a set of logical tasks
power point control with hand gestures. A set of logical tasks and tasks of
the development of creativity will be created in several categories
depending on age and dysfunction. As part of improving the quality of life
of the project creates a methodological guide implementation of modern
communication devices and sensors for wheel chairs and in door
environments and operating manual of the operational guide, also
gestures other methods eg. light pen or the like.

INTERNATIONAL PROJECTS

Title of the project AuToMa - Automation, Technology transfer and Managerial
practices for the growth of SMEs, a better employability and the
promotion of the entrepreneurship
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Type of the project
Number of the project
Main solutionist

Time period of the
project

Annotation of the
project

Title of the project
Type of the project
Number of the project
Main solutionist

Time period of the
project

Annotation of the
project

Title of the project
Type of the project
Number of the project
Main solutionist

Time period of the
project

Annotation of the
project

Institute of Automation, Mechatronics and Robotics

Erasmus +
2017-1-ITO1-KA202-005599
Mikulas Hajduk, prof. Ing., PhD.
2017 - 2019

AuToMa project will effectively contribute to the development of high
professional skills with specific regard to the fields of automation,
innovation and technology transfer and sharing them at national and
European level. AuToMa will develop an innovative and open training
approach, including two specific learning paths (one technical and one
managerial) and several advanced tools.

AuToMa project addresses the problem of low and incongruous
qualification of students and staff employed in SMEs in terms of
automation systems and new technologies. It will also provide to
employed, unemployed and people that need requalification more
opportunities to find a job at national and EU labour markets. Other
beneficiaries will be industrial organizations (at local regional, national
and European levels) that work on induced activities and public
organizations that want to understand how to finance or support
manufacturing SMEs or entrepreneurship in general.

RUSOS - Robotics for teachers of secondary vocational schools
Erasmus +

2015-1-SK01-KA202-008970

Mikulas Hajduk, prof. Ing., PhD.

2015 - 2017

Project is focused on educating of teachers of secondary and vocational
schools in the field of robotics.The main goal of the project is to create
learning materials for teachers of technical subjects at secondary
vocational schools to be established at the basis and also at the latest
knowledge of robotics.

SPOSH - Strategic Partnership for Occupational Safety and Health
Erasmus +

2015-1-PL01- KA202-016625

Mikulas Hajduk, prof. Ing., PhD.

2015 - 2017

Strategic Partnership for Occupational Safety and Health —- SPOSH is a
three-year project starting from September, 2015 and ending in
September, 2018 executed within the Erasmus+ framework, Key Action 2.
The project is dedicated to the elaboration of common OSH learning tools,
materials,

standards and methodology which will serve SME users as a source of
good practice information on the EU-OSH and help in proper OSH risk
assessment.

VISITS OF STAFF MEMBERS TO FOREIGN INSTITUCIONS

Employees and students

State

Hajduk Mikulas, prof. Ing., PhD.

Czech Republic, Portugal, Poland, Romania

Vagas$ Marek, Ing., PhD.

Portugal, Poland, Romania, Bulgaria

Kovagé Juraj, Ing., PhD.

Portugal

2017
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PUBLICATIONS

Journals

(1

(2]

(3]

(4]

(3]

6]

(71

8]

9]

2017

HAJDUK, Mikula$ — SEMJON, Jan — VARGA Jozef:
Utilization of SCARA robots in the assembly of
electrical contacts / - 2017. In: International Journal
of Mechanical Engineering and Robotics Research.
Vol. 6, no. 5 (2017), p. 360-365. - ISSN 2278-0149

SUKOP, Marek - HAJDUK, Mikula$ - SEMJON, Jan
- VARGA, Jozef - JANOS, Rudolf - VAGAS, Marek
- BEZAK, Martin - VIRGALA, Ivan: Testing of
adhesive spray painting with robot / - 2017. In:
Technical gazette. Vol. 24, no. 2 (2017), p. 545-550.
- ISSN 1330-3651

SUKOP, Marek - JURUS, Ondrej - SEMJON, Jan -
TULEJA, Peter - VAGAS, Marek - MARCINKO,
Peter - JANOS, Rudolf/ - 2017. In: Journal of
Automation and Control. Vol. 5, no. 2 (2017), p. 73-
75. - ISSN 2372-3033

SUKOP, Marek - JURUS, Ondrej - SEMJON, Jan -
MARCINKO, Peter - TULEJA, Peter - VAGAS,
Marek - JANOS, Rudolf: Proposal of
Anthropomorphic Robotic Hand / - 2017.
In:  American Journal of Mechanical Engineering.
Vol. 6, no. 5 (2017), p. 321-324. - ISSN 2328-4102.

SUKOP, Marek - JANOS, Rudolf - SEMJON, Jan -
TULEJA, Peter - VAGAS, Marek - MARCINKO,
Peter - JURUS, Ondrej: Simulation of parallel
robots / -2017. In: American Journal of Mechanical
Engineering. Vol. 4, no. 7 (2017), p. 435-439. -
ISSN 2372-3033 Spdsob pristupu:
http://pubs.sciepub.com/ajme/4/7/37/index.html

SUKOP, Marek - TULEJA, Peter - JANOS, Rudolf -
JURUS, Ondrej - MARCINKO, Peter - SEMJON,
Jan - VAGAS, Marek: Using the Vacuum. In:
Journal of Automation and Control. Vol. 2, no. 5
(2017), p. 69-72. - ISSN 2372-3041

SUKOP, Marek - VAGAS, Marek - SEMJON, Jan -
JANOS, Rudolf - TULEJA, Peter - MARCINKO,
Peter - JURUS, Ondrej: Remote Controlling of
Automated Systems Based on Client — Server
Architecture [et al.] - 2017.n: Journal of
Automation and Control. Vol. 2, no. 5 (2017), p. 69-
72. - ISSN 2372-3041

JANOS, Rudolf - SUKOP, Marek - SEMJON, Jan -
VAGAS, Marek - GALAJDOVA, Alena - TULEJA,
Peter - KOUKOLOVA, Lucia - MARCINKO, Peter:
Conceptual design of a leg-wheel chassis for
rescue operations [et al.] - 2017.In: International
Journal of Advanced Robotic Systems. Vol. 14, no.
6 (2017), p. 1-9. - ISSN 1729-8814

SUKOP, Marek: Proposal of Coaxial-copter Control
/ -2017. In: Journal of Automation and Control. Vol.
4,n0.2 (2017), p. 34-37. - ISSN 2372-3033 Spdsob
pristupu:
http://pubs.sciepub.com/automation/4/2/6/
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[12]

(13]

[14]

[19]

[16]

(7]

(18]

SPAK, Michal - SUKOP, Marek - JURUS, Ondrej -
STOFA, Miroslav: The Proposal of Data Frame for
Wireless Robots Control / - 2017. In: Journal of
Automation and Control. Vol.4, No.2 (2017), p. 47-
50. - ISSN 2372-3033 Spbdsob  pristupu:
http://pubs.sciepub.com/automation/4/2/9/

JURUS, Ondrej - SUKOP, Marek - SPAK, Michal -
STOFA, Miroslav: Manipulator arm for robot
SCORPIO / - 2017. In: American Journal of
Mechanical Engineering. Vol. 2017, no. Vol.4, No.7
(2017), p. 349-352. - ISSN 2328-4102

VARGA, Jozef - SEMJON, Jan - JANOS, Rudolf:
Proposal of control algorithm for electromotoric
swivel walker / - 2017. In: Journal of Automation
and Control. Vol. 4, no. 2 (2017), p. 38-42. - ISSN
2372-3033

VARGA, Jozef - HAJDUK, Mikulas - SWIC, Antoni:
Computer analysis of electromotoric swivel walker
movement/ - 2017. In: Applied Computer Science.
Vol. 12, no. 4 (2017), p. 88-95. - ISSN 1895-3735

BALAZ, Viadimir: Assembly cell with SCARA robot
and scanning 3D objects / - 2017. In: Transfer
inovacii. C. 33 (2017), s. 96-99. - ISSN 1337-7094
Spdsob pristupu:
http://www.sjf.tuke.sk/transferinovacii/

SEMJON, Jan: Verification of performance rotary
modules of used in positioner / - 2017. In: Transfer
inovécii. C. 33 (2017), s. 92-95. - ISSN 1337-7094

VAGAS, Marek: RUSOS-Robotics for teachers of
secondary vocational schools / - 2017. In: Transfer
inovéacii. C. 33 (2017), s. 100-103. - ISSN 1337-
7094

VARGA, Jozef - SULIK, Michal: Determine the
orientation for randomly distributed objects / - 2017.
In: Transfer inovéacii. C. 33 (2017), s. 153-155. -
ISSN 1337-7094

KOVAC, Juraj - HAJDUK, Mikulaé - BALAZ,
Vladimir - SULIK, Michal: Industrial robot and
service worldwide / - 2017. In: Transfer inovacii. C.
33(2017), s. 166-168. - ISSN 1337-7094

Conference Proceedings

(1]

(2]

HAJDUK, Mikulas - VARGA, Jozef: Swivel walker
with electromotor module and designation of
stability / - 2017. In: Advances in Intelligence
Systems and Computing : Advances in Robot
Design and Intelligent Control. Vol. 371 (2017), p.
89-96. - ISBN 978-3-319-21289-0 - ISSN 2194-
5357

BALAZ, Viadimir - VAGAS, Marek - SEMJON, Jan
- RUSNAK, Rudolf: Camera system of industrial
robots / - 2017. In: Applied Mechanics and
Materials : Automation and Robotics in Production
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(3]

[4]

(3]

(6]
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(8]

9]

[10]

2017

Engineering. - Switzerland : TTP, 2017 Vol. 844
(2017), p. 68-74. - ISBN 978-3-03835-702-5 - ISSN
1660-9336

SEMJON, Jan - SULIK, Michal: Proposal end-
effectors for robotic workplaces with SCARA robot
/ - 2017. In: Applied Mechanics and Materials :
Automation and Robotics in  Production
Engineering. - Switzerland : TTP, 2017 Vol. 844
(2017), p. 13-18. - ISBN 978-3-03835-702-5 - ISSN
1660-9336

VAGAS, Marek - PUTALA, Jozef: Verification of
designed assembly process at research robotized
workplace / - 2017. In: Applied Mechanics and
Materials : Automation and Robotics in Production
Engineering. - Switzerland : TTP, 2017 Vol. 844
(2017), p. 38-43. - ISBN 978-3-03835-702-5 - ISSN
1660-9336

SEMJON, Jan: Verification of parameter camera
system Omron F150 robotized workplace with
SCARA robot / - 2017. In: Applied Mechanics and
Materials : Automation and Robotics in Production
Engineering. - Switzerland : TTP, 2017 Vol. 844
(2017), p. 97-101. - ISBN 978-3-03835-702-5 -
ISSN 1660-9336

VAGAS, Marek: The assembly of electric socket at
automated workplace with SCARA robot / - 2017.
In: Applied Mechanics and Materials : Automation
and Robotics in Production Engineering. -
Switzerland : TTP, 2017 Vol. 844 (2017), p. 25-30.
- ISBN 978-3-03835-702-5 - ISSN 1660-9336

JANOS, Rudolf: Positioning of randomly distributed
objects with camera Omron F150-3 / - 2017. In:
Applied Mechanics and Materials : Automation and
Robotics in Production Engineering. - Switzerland :
TTP, 2017 Vol. 844 (2017), p. 63-67. - ISBN 978-3-
03835-702-5 - ISSN 1660-9336

HAJDUK, Mikulda$ - PUTALA, Jozef - RUSNAK,
Rudolf - SULIK, Michal - PILAT, Zbigniew:
Objectives and effects of cell production / - 2017.
In: Applied Mechanics and Materials : Automation
and Robotics in Production Engineering. -
Switzerland : TTP, 2017 Vol. 844 (2017), p. 3-6. -
ISBN 978-3-03835-702-5 - ISSN 1660-9336

HAJDUK, Mikulas: Identification of
palletizingdepalletizing operations in food industry
suitable for robotics / - 2017. In: Applied Mechanics
and Materials Automation and Robotics in
Production Engineering. - Switzerland : TTP, 2017
Vol. 844 (2017), p. 19-24. - ISBN 978-3-03835-702-
5 - ISSN 1660-9336

SOBASZEK, Lukas - GOLA, Arkadiusz - VARGA,
Jozef: Virtual designing of robotic workstations / -
2017. In: Applied Mechanics and Materials :
Automation and Robotics in  Production
Engineering. - Switzerland : TTP, 2017 Vol. 844
(2017), p. 31-37. - ISBN 978-3-03835-702-5 - ISSN
1660-9336

Institute of Automation, Mechatronics and Robotics

(1]

(2]

[13]

[14]

[19]

[16]

(7]

(18]

[19]

VARGA, Jozef - SUKOP, Marek: Simple algorithm
for patterns recognition / - 2017. In: Applied
Mechanics and Materials Automation and
Robotics in Production Engineering. - Switzerland :
TTP, 2017 Vol. 844 (2017), p. 75-78. - ISBN 978-3-
03835-702-5 - ISSN 1660-9336

VALENCIK, Stefan - KOVAC, Juraj: Methodology to
assess the risk of newand renovated production

machinery / - 2017. In: Aktualnyje problemy
transporta i energetiky: Puti ich innovacionnovo
reSenija. - Astana Euroazijsky nacionalnij

univerzitet imeni L.H.Gumileva, 2017 P. 13-18. -
ISBN 978-9965-31-747-7

BALAZ, Viadimir - VAGAS, Marek - HAJDUK,
Mikulas: Using of assembly cell with SCARA robot
to education of teachers at secondary vocational
schools / - 2017. In: Applied Mechanics and
Materials : ICMERA 2017. - Switzerland : TTP,
2017 Vol. 859 (2017), p. 74-80. - ISBN 978-3-
03835-667-7 - ISSN 1660-9336

VAGAS, Marek - SUKOP, Marek - VARGA, Jozef:
Design and implementation of remote lab with
industrial robot accessible through the web / -
2017. In: Applied Mechanics and Materials
ICMERA 2017. - Switzerland : TTP, 2017 Vol. 859
(2017), p. 67-73. - ISBN 978-3-03835-667-7 - ISSN
1660-9336

VARGA, Jozef - SUKOP, Marek - JANOS, Rudolf -
HAJDUK, Mikula$ - DUCHOVIC, Peter - BEZAK,
Martin: Solutions for measuring weight of bead
wires / - 2017. In: Applied Mechnics and Materials

vol. 841 : Aerospace, Robotics, Manufacturing
Systems, Mechanical Engineering,
Biomechatronics and  Neurorehabilitations. -

Switzerland : TTP, 2017 P. 145-151. - ISBN 978-3-
03835-668-4

TULEJA, Peter: Possibility of 3D scanning
application in the robotized manufacturing
processes / - 2017. In: Applied Mechanics and
Materials vol. 844 : Automation and Robotics in
Production Engineering. - Switzerland : TTP, 2017
P. 79-83. - ISSN 1660-9336

VAGAS, Marek - SEMJON, Jan - HAJDUK,
Mikulas: Realisation of experimental cooperative
workplace for assembly tasks / - 2017. In:
Advances in Robot Design and Intelligent Control. -
Zurich : Springer, 2017 P. 361-369. - ISBN 978-3-
319-49057-1 Spobsob pristupu:
http://www.springer.com/gp/book/9783319490571.

SPAK, Michal - SUKOP, Marek: Inovacia
riadiaceho subsystému lietajuceho servisného
robota / - 2017. In: Novus Scienta 2017. - KoSice :
TU, 2017 S. 186-189. - ISBN 978-80-553-2495-1

STOFA, Miroslav - SVETLIK, Jozef - JURUS,
Ondrej: Warehouse automation / - 2017. In:
Ukraine - EU. Modern Technology, Business and
Law. - Chernihiv : Chernihiv National University of
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(20]

[21]

[22]

(23]

[24]

(25]

(26]

(27]

(28]

2017

Technology, 2017 P. 336-337. - ISBN 978-966-
7496-71-5

TULEJA, Peter: Methodical procedures for
verification of the working precision of robot / -
2017. In: Ukraine - EU. Modern Technology,
Business and Law. - Chernihiv : Chernihiv National
University of Technology, 2017 S. 337-340. - ISBN
978-966-7496-71-5

TULEJA, Peter: Resolving of issues with unilateral
grasping of objects with non-solid surface / - 2017.
In: Ukraine - EU. Modern Technology, Business
and Law. - Chernihiv : Chernihiv National University
of Technology, 2017 S. 340-342. - ISBN 978-966-
7496-71-5

HAJDUK, Mikula$ - TULEJA, Peter: Flexibility of
production cells / - 2017. In: Ukraine - EU. Modern
Technology, Business and Law. - Chernihiv :
Chernihiv National University of Technology, 2017
S. 299-301. - ISBN 978-966-7496-71-5

BALAZ, Vladimir - VAGAS, Marek - SEMJON, Jan
- RUSNAK, Rudolf: Assembly workstation with
visual system for the recognition of components / -
2017. In: Ukraine - EU. Modern Technology,
Business and Law. - Chernihiv : Chernihiv National
University of Technology, 2017 S. 284-286. - ISBN
978-966-7496-71-5

SEMJON, Jan - VAGAS, Marek - BALAZ, Viadimir:
The proposal of modules for intelligent gripper-
technological head / - 2017. In: Ukraine - EU.
Modern Technology, Business and Law. - Chernihiv
: Chernihiv National University of Technology, 2017
S. 323-325. - ISBN 978-966-7496-71-5

VAGAS, Marek - BALAZ, Vladimir - SEMJON, Jan
- PUTALA, Jozef: Palletizing — assembly workplace
with SCARA robot / - 2017. In: Ukraine - EU.
Modern Technology, Business and Law. - Chernihiv
: Chernihiv National University of Technology, 2017
S. 343-344. - ISBN 978-966-7496-71-5

JURUS, Ondrej - SUKOP, Marek - SPAK, Michal -
STOFA, Miroslav: Extension functional properties
of robot / - 2017. In: Ukraine - EU. Modern
Technology, Business and Law. - Chernihiv :
Chernihiv National University of Technology, 2017
S. 305-306. - ISBN 978-966-7496-71-5

JANOS, Rudolf: System features of parallel
mechanism / - 2017. In: Ukraine - EU. Modern
Technology, Business and Law. - Chernihiv :
Chernihiv National University of Technology, 2017
S. 302-303. - ISBN 978-966-7496-71-5

JANOS, Rudolf - VARGA, Jozef - SUKOP, Marek:
Methods of designing robots / - 2017. In: Ukraine -
EU. Modern Technology, Business and Law. -
Chernihiv Chernihiv National University of
Technology, 2017 S. 303-305. - ISBN 978-966-
7496-71-5
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VARGA, Jozef - JANOS, Rudolf - SUKOP, Marek:
Measurement of bead wire circumference via
optical sensor / - 2017. In: Ukraine - EU. Modern
Technology, Business and Law. - Chernihiv :
Chernihiv National University of Technology, 2017
P. 344-346. - ISBN 978-966-7496-71-5

VARGA, Jozef: Dynamic measurement of bead
wire about the robot effector / - 2017. In: Ukraine -
EU. Modern Technology, Business and Law. -
Chernihiv Chernihiv  National University of
Technology, 2017 S. 346-348. - ISBN 978-966-
7496-71-5

SUKOP, Marek - VARGA, Jozef - JANOS, Rudolf -
SPAK, Michal - JURUS, Ondrej: Very simple optical
sensor to direct and recognition objects for mobile
robots / - 2017. In: Ukraine - EU. Modern
Technology, Business and Law. - Chernihiv :
Chernihiv National University of Technology, 2017
S. 330-331. - ISBN 978-966-7496-71-5

SPAK, Michal - SUKOP, Marek - JURUS, Ondre;j:
Proposal of control algorithms for flying service
robot / - 2017. In: Ukraine - EU. Modern
Technology, Business and Law. - Chernihiv :
Chernihiv National University of Technology, 2017
S. 334-336. - ISBN 978-966-7496-71-5
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Activities at the department

Date Title of the event, activity characterizing the life at the department in 2017
06/2017 PRO-TECH-MA 2017 International Scientific Conference
06/2017 SURFACE ENGINEERING Scientific Conference

EDUCATION AT THE DEPARTMENT

STUDY PROGRAMS
Bachelor's degree: PhD. degree:
e Technology, Management and ¢ Mechanical Engineering Technology
Innovation of Mechanical and Material

Engineering

Master's degree:

e Mechanical Engineering Technology = Number of the students (till 30. 10. 2017) on the
study programs guaranteed by the department:
first year of bachelor study:

— 20 internal form of study

— 9 combined form of study
second year of bachelor study:

— 11 internal form of study

— 17 combined form of study
third year of bachelor study:

— 28 internal form of study

— 22 combined form of study
first year of engineer study:

— 18 internal form of study

— 26 external form of study
second year of engineer study:

— 22 internal form of study

Number of the graduates (2016/2017)
on the study programs guaranteed by the
department:

— 22 students in the internal form of
engineering study (Master study)

— 24 students in the internal form of
engineering study (Bachelor study)

— 18 students in the combined form of
engineering study (Bachelor study)
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GRADUATE PROFILE

BACHELOR’S PROGRAMS (Bc.)
Technology, Management and Innovation of Mechanical Engineering

Graduates of the Production technology program and study program Technology, management and
innovation of mechanical engineering in 1st level of university degree found your applicatable as
manufacturing technologist, engineers of tools and equipment, workers in CAx technology service,
specialist for testing, operation and maintenance, expecially of the upstream sector of the automotive
industry in the development of components, production management of vehicles and other related
activities connected with automotive industry.

The application can also be found in the lower control service level, technical services of operations and
companies and can be also the management unit’'s members of larger organizations.

MASTER’S PROGRAMS (Ing.)
Mechanical Engineering Technology

Graduates of master degree in program Mechanical Engineering Technology are able to systematically
and complexly solve problems of preproduction, processing and after processing stage with support of
CAx Technology. They have knowledge about possibilities of conventional and unconventional
technique of production of semi products, complete parts, tenet of techno — sanity construction parts
and products, and knowledge about methods of quality control. These abilities are integrated with
knowledge of economical character, what enables to the graduate solve even problems of managing
and processing of mechanical and electrotechnical productions. All of these activities are performed
with the support of mathematical modeling method, method of simulation, logisticians and mathematical
optimization. Graduates of master degree in field of study — Manufacturing Technology and in
educational program — mechanical engineering Technology acquire attainments from common
technological disciplines from this specialization, from special technology disciplines of specialization,
as well as from discipline of natural sciences. Graduate simultaneously obtain accomplishments at area
of informative Technology by the solving of specialization problems and practice in laboratorial work. A
part of education is knowledge of foreign language and adequate knowledge from area of economy, law
and next humane departments. By studying of this specialization, graduate obtain ability to specialize
oneself and assumption of perpetually self educating.

Welding, joining and surface treatment

The graduates of the study program Welding, joining and surface finishing are able to systematically
and comprehensively solve the problems of practice in the field of methods and technological processes
of welding, joining and surface treatment. They have knowledge of conventional as well as special
technologies of welding, alternative methods of joining, pretreatment of surfaces and surface finishing.
They are equipped with knowledge in the field of technical materials, including progressive, their
behaviour during welding and heat treatment. They can analyze the quality of joints and surfaces using
appropriate control methods. In addition, they can use information technology to solve the tasks in the
field and also apply knowledge and skills in laboratory work. The graduates of the study program
Welding, joining and surface finishing, based on the acquired knowledge of materials, conventional as
well as progressive welding and surface finishing technologies, control methods and knowledge of
foreign language, can find employment in engineering companies in positions of technologist focused
on welding or surface finishing, production coordinators, quality controllers, and finally after completing
the education also at positions of welding engineers.
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PhD. PROGRAMS (PhD.)
Mechanical Engineering Technology and Materials

The third degree of university study in field of Mechanical Engineering Technology and Materials
deepens and widens theoretical knowledge from technological discipline from area of metallurgy,
progressive technology of non cutting and splintery processing of metals, automation of technological
processes and possibilities of their application in mechanical engineering corporations, with the
ecological aspect. Graduate of doctoral study will have application at research — development
departments of manufacturing corporations, top level managerial functions, managing of manufacturing
departments with sophisticated production technique, institutes of Slovakia’s academy of science, on

technical universities and on technical high schools.

LIST OF SUBJECTS GUARANTEED BY THE DEPARTMENT

Power machines and equipments
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2017

Applied Database Systems

Applied Informatics

Applied Informatics in Technology
Assembly Technology and Joining
Bachelor Theses

Basis of Mechanical Production

Basis of NC Machines Programming

CA Methods in Technological Processes I.

CA Methods in Technological Processes Il.

CA Methods in Technological Processes
Il

CAD / CAM Systems - Automation of
Technical Preparation of Production
Certification and Standardization
Computer aided mechanical production
Computer aided production planing - CAP
Computer Aided Simulation

Computer Design of Dies and Tools
Creative Work Methodics

Design and production of dies and tools Il
Design and Production of Tools I.
Design and Production of Tools II.
Design of Fixtures

Design of Production Systems

Design of Technological Processes
Diploma Thesis

Geometrical Specifications of Products
Informatics and PC I.

Informatics and PC Il

Machines and Tools for Plastics
Processing I.

Machines and Tools for Plastics
Processing Il.

Materials Engineering

Materials for Automotive Production
Materials .

Materials II.

Materials Science

Measurement and Testing

Mechanical Technology and Materials I.
Mechanical Technology and Materials .

AN

AN
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Mechanical Technology and Materials IIl.
Methods for Intelligent Production
Processes

NC Machine Programming

New Materials

Non - conventional Materials and
Technology I.

Non - conventional Materials and
Technology II.

Optimization of Technical Preparation of
Production

Planning and Design of Technical
Preparation of Production

Planning and Design of Technological
Processes

Planning and Evaluation of Experiments
Precision Manufacturing and
NanoTechnology

Processing of Technological Information
Product innovations

Production Quality

Progressive and non - conventional
Technology

Progressive materials and their processing
Simulation of Technological Processes
SMART and Intelligent Materials
Special Materials

Surface Treatments

Systems of Quality Management
Technical Creativity

Technology of Automatized Manufacturing
Technology .

Technology II.

Technology lll.

Theory and Technology of Processes of
Machining, Mechanical Working and
Surface Finish

Theory and Technology of Processes of
Welding, Casting and Powder Metallurgy
Theory of Conventional Technology
Theory of Forming, Tools and Jigs
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v Theory of Innovative Technology
v" Theory of Machine Cutting, Tools and Jigs
v" Theory of Progressive Technology

GRADUATE THESES
BACHELOR'S THESES:

Vladimir Rohal
Tibor Boka
Peter Senvicky
Lenka Janakova
Peter Vasko

Dusan Pavluvcéik
Kristian Jas

Milan Janak

Denis Cmorej

Patrik Hedvig
Vladimir Bulko

Jan Hasufl

Marek Bundschuh
Kristina Petrov€inova

Maros$ Cibelenko
Roébert Hagara
Martin Gadus

FrantiSek Farkas
Milo$ Valkucéak
Denys Fetko
Stefan Pal

Erik Janosko
Roébert Moro
Stefan Sanislo

Michal Cizmarik

Jaroslav Reisinger
Norbert Sonntag
Marcel Solc

René Herbert

Vladimir Blasko

MASTER'S THESES:

2017

Application of nanotechnologies in surface treatments

Special technologies of materials joining

Methods for evaluation quality of welded joints

Database methods and standards for evaluation of surface roughness

The Effectiveness of Ecologically Acceptable Blasting Means in Surfaces
Pre-Modification Process

The Ways of Surfaces Morphology Diagnosing Using the Modern Methods
Proposal CNC machining using CAD / CAM system Creo Parametric
Design of RC car body model in SolidWorks

Assessment of inhomogeneity selected properties of Ti6AI4V alloy
Analysis of wear resistance of thermally sprayed coatings

Technologies for microelectromechanical systems production

The application of engineering technologies in automotive industry
Engineering technologies for aircrafts manufacturing

Comparison of databases of sheets producers for the electrotechnical
industry

Overview of forming technologies of aluminum and its alloys
Technological process of blanks production using web application

The analysis of reducing of soluble residues of compressor NT packaging
after its welding line

Design of production technology for symetrical deep drawn part
Innovative propose of equipment for the "Bulge" test

Current methods of joining in the production of car bodies
Production parameters affecting the roundness when sanding
Utilization of bionics in relation to the automotive industry
Utilization of micro-forming in the automotive industry

Trends in the use and processing of magnesium sheet metals in the
automotive industry

Analysis of new moulding technologies Intergranular corrosion of welded
chromium steels.

Milling of composite materials
Survey of machining technologies in automotive industry
Time reduction of preventive maintanance in paint line

Advanced material and technological concepts in the area of renovation of
machine parts

Laboratory workplace - innovative concepts in the evaluation of wear
metallic and non-metallic materials
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Lukas Jurko
Daniela OkoSova
Monika Nigutova
Maros Matalik
Stefan Péola
Tomas Kusnir
Gabriel Rasi
Zoltan Segecs
Tomas Gabani
Erika Racova

Katarina Kasicka

Dominik Danko
Pavol Baran

Jakub Brezina
Eduard Pankov¢in
Tomas Séerbak
Tomas Rjaby

PhD. THESES:

Juraj Koncz

Peter Balog
Tomas Vasko
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Evaluation of quality of welded joints containing heterogeneous materials
in the manufacture of rail freight wagons

The Study of Non-Conventional Blasting Means Effect on a Respective
Surface and its Morphological Characteristics

The Setting of Selected Characteristics for Organic Coatings Applied on
Wagon Units

Surface quality assessment after material cutting by progressive
technologies

Optimization of kinematic pair of casting mould height adjustment in high
pressure casting machine

The configuration of the vacuum chamber for covering of internal surfaces
of hollow bodies via PVD evaporation technique

The design of the vacuum chamber for deposition of coatings onto internal
tube surcace by vacuum sputtering

The design of the vacuum chamber for covering of internal tube surfaces
using CVD method

The analysis of anisotropic properties of double reduced packaging sheets
The evaluation of the mechanical properties of tinplates

3D focusing of furnace rollers of Continuous Galvanizing Line No.3 and its
influence on the final quality of the galvanizing process

Optimizing of the production of molds for ortopedic aid

Evaluation of influence of shear gaps in the quality of the cutting surface
when cutting of electrical sheets

Quality analysis of the car seat frame welding joints
Optimization of hardfacing layer machining process
Characteristics of welds and weld deposits for stainless steels

Monitoring of the tribological characteristics under different conditions of
abrasive wear

The application of modern methods in the evaluation of corrosion
properties of protective coatings
Research of state and integrity of surface in formation of functional and

protective coatingsResearch of the usable properties welded joints oh
thermoplastics for gas pipelines

RESEARCH AT THE DEPARTMENT

The research activities focus on:
v" Research into new modern steels in relation to requirements concerning their formability.

v" Research into formability conditions and their influence on the quality and final properties of
drawn parts.

v Verification of the application of progressive Technology in joining of metal materials for
automotive industry.

v' The optimization of machining parameters in the production of tools for thin steels and plastics
production.

v" Research into tribological aspects of thin coatings applied on machining tools, forming tools
and implants.

v Innovation procedures in the technology of machining, evaluation of workability of construction
materials and cutting properties of new tool materials, wear resistance coatings on the tools,
tool wearing and energy intensity during machining.
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v" Development of new procedures and methods for production of samples and prototypes using
various methods considering specific orientation of product design: conventional machines,
rapid prototyping, rapid tooling.

Research characteristics:

Scientific and research activities of the department are diversified according to specializations of the
individual department sections. The current personnel structure of the department and its
technological equipment allow for comprehensive solutions of material, technological, and designing
tasks (in terms of products, tools and fixtures), including modelling, simulations and optimization of
process planning and products, their experimental research, laboratory and semi - operational
verification of the outcomes. The department offers the solutions in the area of metal and plastic
forming, joining of materials, surface treatment of materials, machining of metal and non - metal

materials, innovations of production and rapid prototyping.

PROJECTS OF THE DEPARTMENT
NATIONAL PROJECTS

Title of the project

Type of the project
Number of the project
Principal investigator
Time period of the
project

Annotation of the
project

Title of the project

Type of the project
Number of the project
Principal investigator
Time period of the
project

Annotation of the
project

2017

Increasing the quality of cut-outs and effectiveness of cutting
electric sheets

Grant project APVV

APVV-14-0834

prof. Ing. Emil Spisak, CSc.

2015 -2018

Under the global trend of energy saving and environmental protection
has become a very important reduction in electricity consumption.
Electric motors are a key part of a range of electrical equipment for
industrial and home use, and therefore it is important to reduce the level
of energy losses in them. The assumed project results will allow
processing of electrical steel sheet in Slovakia more effectively, mainly
for electrical industry, in production segment of electric motors for
automotive and consumer industry. They will allow more effective
production of stator and rotor packs as well as transformers and allow to
reduce the costs of their production. The main benefit is expected in the
area of efficiency of cutting the cut-outs for motor packs with partial or
complete elimination of annealing process following the minimization of
energy losses due to cutting process as well as higher lifetime of these
tools.

The utilization of innovative technology for repair functional
surfaces of mold casting dies for castings in automotive industry
Grant project APVV

APVV-16-0359

prof. Ing. Janette Brezinova, PhD.

2017-2020

The project aims at increasing the service life of shaped parts of molds
and cores for high pressure die casting (HPDC) of aluminum alloys for
the automotive industry. Increasing the service life of casting moulds and
dies is achieved using innovative technologies of restoration their
functional shape surfaces. For this renovation purpose will be used hard
surfacing of functional surfaces of tools in combination with PVD and PE-
CVD coatings made of new advanced nanomaterials based on TiAIN,
CrAIN and TiB. There will be experimentally verified the effectiveness of
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local heat exposure of renovated as well as original surface of shaped
casting mould to laser as a method of surface pretreatment before
deposition thin coatings using PVD or PE CVD technology. The
application potential of the project lies in reducing the cost of
maintenance moulds and dies, in saving of material resources and also
in increasing the productivity and reliability of the process of aluminum
castings production.

Tribosimulations on realistic models of joint replacements made of
DLC coated Ti-6Al-4V alloy
Grant project VEGA

1/0117/15

prof. Ing. Eva Zdravecka, CSc.
2015 -2018

Diamond-like carbon (DLC) due to its unique properties is good
candidate for a wide range of tribological applications. Under dry friction
conditions, using lubricant and in the presence of water DLC has a very
low friction coefficient and good self-lubricity. Its use in bio-mechanical
tribosystems such as artificial joint replacements, however, requires a
thorough understanding of the wear mechanisms that would allow
preventing unwanted failures. The project is therefore focused on the
study of the DLC - substrate tribosystem properties. An important project
part will be the correlation analysis between the friction, hardness,
adhesion and wear resistance in a dry or lubricated friction, with the
presence of water and at elevated temperature, such simulating human
body conditions. DLC will be prepared by CVD and PVD techniques on
flat and shaped Ti6Al4V alloys. The influence of the method and
parameters on the properties of tribosystem will be evaluated and
optimized processes will be designed.

Application of high-strength materials for exterior car body parts
Grant project VEGA

1/0441/17

prof. Ing. Emil Spisak, CSc.

2017 - 2019

The project deals with the application of high-strength materials for the
production of exterior car body parts, the research of the properties of
high strength materials in context of their application for exterior parts.
Specification of springback prediction of car body drawn-parts from high-
strength materials experimentally and with using the numerical
simulations. Analyses of dependence of spingback on the amount of the
plastic deformation, which allow the corrections of shapes and sizes of
forming tools for the production of exterior body parts.

Study of the properties of newly constituted layers and coatings in
tribological systems

Grant project VEGA

1/0424/17

prof. Ing. Janette Brezinova, PhD.

2017 - 2019

The project is focusing on the study of the properties of newly constituted

layers and coatings intended for the renovation of functional surfaces
exposed in hard tribological conditions. Research will focus on the
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possibility of using surfacing methods FCAW as well as tubular wire in
multicomponent gas protective atmospheres FCAW-S with application of
innovated types of filler materials with the aim to innovate renovation
process by eliminating the energy consuming heat treatment. The project
is focusing also on research of formation and properties of cermet
coating applied using HVOF and HVAF technology. These high-
efficiency coatings containing sintered carbides and metal powder will be
tested in corrosive conditions and in conditions of abrasive, erosive and
adhesive wear. Renovation layers will be evaluated in conditions of high
temperature cyclic fatigue. Part of the experimental work will focus on
optimization of surface pre-treatment processes in relation to the
adhesion of subsequently applied coatings.

Innovative learning approaches in the composite component’s
design and production area.

Grant project KEGA

059TUKE-4/2016

prof. Ing. Janette Brezinova, PhD.

2016 - 2018

The present project aims to develop the innovative methods of
teaching in the area of the design and manufacture of composite
components. The goal of the project is by using the modern teaching
methods of "learning-by-doing”" and blended learning to connect
theoretical knowledge base of students with practical experience in the
design of the original conception of experimental ultralight city vehicle.
For the needs of combined methods of teaching at the Engineering
Faculty of the Technical University in KoSice there will be created e-
learning courses and electronic tests in the platform of Moodle software.
E-learning texts using Moodle will form the basis of the combined
approach of education in engineering technologies and materials
engineering. The practical outcome of the project will be an innovative
small urban electric car built on the basis of VW e-up! with the car body
made of the composite materials. For the needs of the project there will
be developed research — teaching facility and in area of methodology
training for the needs of social practice there
will be progressively realized education of students from theoretical
knowledge to the implementation of the prototype. The output of the
project will also the university textbook focused on composite materials,
organizing the workshops and conferences on the topic of the use of
composite materials in the automotive industry.

The research of nanocomposite hard coatings to improve the
functional properties of engineering parts.

Grant project VEGA

1/0432/17

doc. Ing. Daniel Kottfer, PhD.

2014 - 2016

The main aim of project is determination and undestanding of the basic
relationships amongs conditions preparations of hard, nanocrystaline
layers on the WC/C, CrC/C a WCrC/C basis with and without added
chemical elements (Si, N2, Al, Y) and their mechanical and tribological
properties. Layers will by prepared using PECVD and EBPVD techniques
and their combination on steel substrates. which are used for automotion
components. The deposition temperature must not exceed 350 °C. The
project solution should be the optimizing of preparing conditions of the
technology for engineering production focused on coating of functional
surfaces. The accent of research activities will be on preparation of thin
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coatings deposited on above mentioned substrates and on laboratory
evaluation of properties of developed coatings. The important part of
project will be mathematical description of resuls, which will by focused
on optimizing of deposition parameters with respect to the maximum
hardness and minimum COF.

VISITS OF STAFF MEMBERS TO FOREIGN INSTITUTIONS

Employees and students

Spisak Emil, prof. Ing., CSc.

Majernikova Janka, doc. Ing., PhD.

Guzanova Anna, doc., Ing., PhD.

Draganovska Dagmar, doc. Ing., PhD.

Brezinova Janette, prof. Ing., PhD.

Vrabel Marek, Ing., PhD.

Kottfer Daniel, doc. Ing., PhD.

Country

Lviv Polytechnic National University, Lviv, Ukraine
University of Technology Lublin, Lublin, Poland
Rzeszow University of Technology, Rzeszow, Poland

Rzeszow University of Technology, Rzeszow, Poland

Czech Technical University in Prague, Czech Republic
Ternopil lvan Pul'uj National Technical University, Ukraine

Czech Technical University in Prague, Czech Republic
Ternopil lvan Pul'uj National Technical University, Ukraine

Czech Technical University in Prague, Czech Republic
Ternopil lvan Pul'uj National Technical University, Ukraine

Obuda University, Budapest, Hungary

Cracow University of Technology, Poland

Vienna University of Technology, Austria

St. Cyril and Methodius University, Macedonia
University of Novi Sad, Serbia

University of Miskolc, Miskolc, Hungary

Otto von Guericke University, Magdeburg, Germany

Cracow University of Technology, Poland

VISITS OF STAFF MEMBERS FROM FOREIGN

INSTITUTIONS

Employees and students
Mucha Jacek

Arkadusz Belcarz
Jachowicz Tomasz
Klepka Tomasz
Michalak Magdalena
Tor-Swiatek Aneta
Garbacz Tomasz
Kurowski Pawel

Lobejko Piotr

2017

Country

Rzeszow University of Technology, Poland
Lublin University of Technology, Lublin, Poland
Lublin University of Technology, Lublin, Poland
Lublin University of Technology, Lublin, Poland
Lublin University of Technology, Lublin, Poland
Lublin University of Technology, Lublin, Poland
Lublin University of Technology, Lublin, Poland
Lublin University of Technology, Lublin, Poland
Lublin University of Technology, Lublin, Poland
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Kurzep Szymon Lublin University of Technology, Lublin, Poland
Wéjtowics llona Lublin University of Technology, Lublin, Poland
Drzymala Radoslav Lublin University of Technology, Lublin, Poland
Biadun Paulina Lublin University of Technology, Lublin, Poland
Szpakowska Monika Lublin University of Technology, Lublin, Poland

MEMBERSHIP IN INTERNATIONAL PROFESSIONAL
ORGANISATIONS

International Deep - Drawing Research Group Journal Tribologia (PL)
Emil Spisak, prof. Ing.,CSc. Eva Zdravecka, prof. Ing.,CSc.

Advances in Science and Technology Research
Journal

Emil Spisak, prof. Ing.,CSc.

Association of Corrosion Engineers
Janette Brezinova, prof. Ing. PhD.

MEMBERSHIP IN SLOVAK PROFESSIONAL
ORGANISATIONS

Slovak Metal Science Society
Janette Brezinova, prof. Ing., PhD. Slovak Welding Society

Jan Vinas, doc. Ing., PhD. Jan Vinas, doc. Ing., PhD.
Anna Guzanova, doc. Ing., PhD.

Slovak Society for Surface Treatment
Dagmar Draganovska, doc. Ing., PhD.

Slovak Association of Mechanical Engineers
Emil Spisak, prof. Ing.,CSc.

Slovak Association for Tribology and Tribotechnology
Eva Zdravecka, prof. Ing.,CSc.

PUBLICATIONS

[2] KOTTFER, Daniel: Funkéné povlaky na vnutornych
valcovych plochach. 1. vyd - KoSice : TU, SjF - 2017. - 96

Books s.. - ISBN 978-80-553-3175-1.
[11 BREZINOVA, Janette - VINAS, Jan - MARUSCHAK, L
Pavlo O. - GUZANOVA, Anna - DRAGANOVSKA, Dagmar - [8] TKACOVA, Jana: Vybrané konvenéné a nekonvencné
VRABEL, Marek: Sustainable renovation within strojarske technoloégie. 1. vyd - KoSice : TU - 2017. - 183
metallurgical production. - 1. vyd - Liidenscheid : RAM - s.. - ISBN 978-80-553-3114-0.

Verlag - 2017. - 215 p.. - ISBN 978-3-942303-58-3
Journals
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[11 OLEKSAKOVA, Denisa - KOLLAR, P. - FUZER, J. -
ONDERKO, F. - DOBAK, S. - VINAS, Jan - FABEROVA, M.
- BURES, R: Magnetic Properties of Sintered Fe50C050
Powder Cores. Metals. Vol. 6, no. 2 (2016), p. 1-12. - ISSN
2075-4701. Acta Physica Polonica A. Vol. 131, no. 4 (2017),
p. 807-809. - ISSN 0587-4246

[2] GUZANOVA, Anna - IZARIKOVA, Gabriela -
BREZINOVA, Janette - ZIVCAK, Jozef - DRAGANOVSKA,
Dagmar - HUDAK, Radovan: Influence of build
orientation, heat treatment, and laser power on the
hardness of Ti6Al4V manufactured using the DMLS
process. Metals. Vol. 7, no. 8 (2017), p. 1-17. - ISSN 2075-
4701.

[38] ZDRAVECKA, Eva - SLOTA, Jan - SOLFRONK, Pavel -
KOLNEROVA, Michaela: Evaluation of the effect of
different plasma-nitriding parameters on the properties.
Journal of Materials Engineering and Performance. Vol. 26,
no. 7 (2017), p. 3588-3596. - ISSN 1059-9495.

[4] DZUPON, Miroslav - KASCAK, Lubo$ - SPISAK, Emil -
KUBIK, René - MAJERNIKOVA, Janka: Wear of Shaped
Surfaces of PVD Coated Dies for Clinching. Metals. Vol.
7, no. 11 (2017), p. 1-21. - ISSN 2075-4701.

[5] LANDOVA, Mariana - BREZINOVA, Janette: Effect of
tribological conditions for properties thermal spraying.
Production Engineering Archives. Vol. 14 (2017), p. 37-39. -
ISSN 2353-5156.

[6] EVIN, Emil - TKACOVA, Jana - LENGYEL, Zoltan -
VIDASIC, Alexander: Design of modernization of control
valves for the counter-bending forces regulation in
finishing mill. Journal of Achievements in Materials and
Manufacturing Engineering. Vol. 80, no. 2 (2017), p. 56-64. -
ISSN 1734-8412.

[71 IZARIKOVA, Gabriela - DRAGANOVSKA, Dagmar:
Application analysis of variance and post hoc analysis
in technical practice. International Journal of
Interdisciplinarity in theory and Practice. No. 13 (2017), p.
11-16. - ISSN 2344-2409.

[8] MULIDRAN, Peter - SPISAK, Emil - MAJERNIKOVA,
Janka: Springback prediction in sheet metal forming via
FEA simulation. The International Journal of Engineering
and Science. Vol. 6, no. 9 (2017), p. 49-52. - ISSN 2319-
1813.

[9] MULIDRAN, Peter - SPISAK, Emil - MAJERNIKOVA,
Janka - SLEZIAK, Tomé&s$ - GRES, Miroslav: Influence of
forming method and process conditions on springback
effect in the sheet metal forming simulation. The
International Journal of Engineering and Science. Vol. 6, no.
12 (2017), p. 62-67. - ISSN 2319 — 1813.

[10] MAJERNIKOVA, Janka - SPISAK, Emil - MULIDRAN,
Peter: Thin steel sheets — Most widely used material in
packaging industry. The International Journal of
Engineering and Science. Vol. 6, no. 12 (2017), p. 56-61. -
ISSN 2319-1813.

[11] SLEZIAK, Toma$ - SPISAK, Emil - MAJERNIKOVA,
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prototypes and theirs testing. They have knowledge about methods of slip and agile production and
about implementation of high tech. A part of graduate profile is also knowledge of foreign language and
adequate attainments from economies, management, environmental direction and safeness of systems.
Graduation have additional accomplishment on basis of which, they are able to work in team with other
professions participated on securing of production (marketing, service trades, logistics, etc.). Graduate
have application in wide spectrum of professions of automotive production, at researchers and
developments centers of automotive producers and supplier's of aggregate and components, in the
units of preparation of production just how designers of production processes and systems. Graduate
works in positions of production engineers able to insure quality and effectiveness of production and its
continual innovation.

Plastics Processing

Study program "Plastic Processing" is implemented within the field of study “Production Technologies”,
in line with the actual trends of development plastics based component base. Graduate obtains
complete second-level degree in plastics processing. Graduate will gain following skills: applying of the
acquired theoretical knowledge about the composition, structure and performance of plastics in their
processing by the design of the product, ability to not only solve the current problems in the application
of plastics in various applications but specifically will also guarantee their technological processing with
a guarantee of reliability especially mechanical as well as other specific characteristics in real
assemblies. Gained skills of graduate provide him a deep knowledge of manufacturing technologies for
plastics processing and enable to manage teams of workers in this area alone lead even large projects
and take responsibility for complex solutions. Graduate will gain experience with hypothesis formulation,
experimental design, testing hypotheses and data analysing. He will be able of creative and systematic

2017 Page 69



DEPARTMENT OF AUTOMOTIVE PRODUCTION

Institute of Technological and Material Engineering

analysis approach and synthesis technology systems and processes, on the other hand, access to
analysis and synthesis derived from mathematical and physical description of the individual functional
blocks of these systems, subsequently verified by experiments on real objects capable of analysing the
mechanical properties of the system in terms of management principles its movement to the creation of

the system hardware and software control system.

LIST OF SUBJECTS GUARANTEED BY THE DEPARTMENT

Bachelor degree:

Innovations of Processes and Products
Delivery Systems in Automobile Production
Technologies of Automobile Production
Design of Tools, Fixtures and Machines in
Mechanical Engineering

Projection of automotive workstations and
workshops

Testing in Automobile Production
Fundamentals of Engineering Materials
Design of Tools, Fixtures and Machines in
Mechanical Engineering

Design of tools, fixtures and machines for
mechanical manufacturing

Design of Fixtures

Master degree:

Automotive Manufacturing Management
CAXx Technologies in Preparation and
Management of Production

Small business |

Technical Creativity

Automotive Supply Chain Management

GRADUATE THESES

BACHELOR THESES:

Automotive Production

Laboratory project

Production Design

Small business Il

Automotive Operation and Maintenance
Innovations in Automotive Manufacturing
Testing of automobile and components
Research and Development Management
Strategic Planning

Automobile Design

Automotive Manufacturing Management
Design of Automotive Production
Innovations in Automotive Manufacturing
Technology of Automotive Production

CA Methods in Technological Processes I.
CA Methods in Technological Processes Il.
Diploma Project

The Design of Plastic Mouldings (CAD)
Computer Design of Dies and Tools
Semestral project

Machines and tools for plastics processing |
Machines and tools for plastics processing Il

Astalos Marek
Balla Miroslav
Bére$ Matus
Debnarik Michal
Drabik Jozef
Duchnovska Jana
Dzvonik Jan
Dzurnak Ladislav
Forrai Maros
Fotta Benedikt

2017

Overview of surface defects of automotive plastic parts
Proposal for a vehicle steering Shell Eco Marathon 2017
Design of the stand for modelling a frontal impact of the vehicle

Innovative solutions for maintenance and services in the field of automobile
production
The use of thermoplastics in automotive construction

Design of vehicle body Shell Eco Marathon 2017
Methods and tools for managing innovation

Design of stand for the fatigue tests

Analysis of materials used for car body components
Design and construction of chassis bracing
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Fuchs Pavol

Gadus Martin

Hanecak Lubomir

Horizral Jakub
Hornak Martin
Jacisko Denis

Janak Milan

Karkus Romeo-
Oliver

Kazsmér Tomas
Kovacs Balint
Kupec FrantiSek
Luéivjansky Martin
MalesS Peter

Mezei Jan

Mikolaj Pavol
Moro Rébert

Paluv Peter

Pelle Szilard
Rapaé¢ Samuel
Kristof

Sailer Henrich
Siry Simon
Stromp Richard

Tarassekova
Michaela

Timanik Vladislav
Turzak Tomas
Vojtila Lubo$
Zimmermann
Lukas
Zimnikoval Martin
Zihlavnik Matas

Institute of Technological and Material Engineering

The innovativeness of the Slovak Republic

The analysis of reducing of soluble residues of compressor NT packaging after its
welding line

Stress and deformation analysis of beam with holes by using experimental
methods of mechanics

Analysis of gearboxes fitted to passenger cars

Analysis of product family assembly process in LEANLAB laboratory
Proposal of mobile module workstation for manual assembly

Design of RC car body model in SolidWorks

Design of intelligent gripper

Application of product family 3D models in the assembly design process
Impact of Industry 4.0 on Enterprises

Computer aided of car design process

Design of a prototype of the automotive component using 3D printing
Small wheel motorcycle with electric drive

Rationalization of work processes in automotive industry

Ergonomic analysis of workplace in the area of automotive components
Utilization of micro-forming in the automotive industry

Optimization of production processes in terms of lean production
Impact of the industrial revolution on development of the automotive industry
Analysis of composite materials machining for the automotive industry

Usage of photovoltaic systems in passenger cars

Technology of connecting body panels for the car body production
Innovation technological tooling purpose cars

Bioplastics, their processing and utilization in the automotive industry

CAD model of chosen component creation
Workplace design in the environment of the selected software application
Analytical study of machining methods for automotive components production

Analysis of the lifetime of vehicle autobodies

Application of CAD modelling in changing the design of automotive component
Product and production design laboratory for industry 4.0

MASTER'S THESES:

Automotive Production

Barto Michal
Cehel'sky Marek

Duracka Lubos

2017

Analysis of technical and economic efficiency of electric vehicles operation.

Creating a digital
Manufacturing
Proposal sports pedal box

model of production facility in the context of Digital
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Fusek Marian
Haléin Viktor
Jancura Pavol
Kozusko Dominik
MiSencik Tomas
Mitro Ladislav
Mizak Rudolf
Nalevanko Maros
Pello Marko

Riza Juraj
Sabo Matus

Skalsky Marek
Tkaé Jozef

Vahalec Jan
Zvolanek Maros
Zupéan Viktor

Institute of Technological and Material Engineering

Proposal of assistance system for laboratory LEANLAB

Application of work analysis techniques to increase workplace productivity
Head rest adjustable mechanism design build into small installation spaces.
Production of monocoque component from composite materials

Design of aid tool to facilitate embarkation to automobile for people with reduced
mobility
Rapid duplication of components with use of ultralight composites

Design and production of split molds for composite parts
Analysis and modification of riveting workstation
The application of composite parts for the motorcycle body

The application of composite materials in the construction of experimental
vehicles

Principles analysis of the concept of intelligent manufacturing in automobile
industry

Surface treatment of composite body on experimental vehicles

Design of stand for modelling of bend loading of thin-walled autobody
components
Design of technical solutions exhaustion of device in the automobile industry

Evaluation of manual assembly workstation parameters

Assembly workstation design in automotive industry

Plastics processing

Auer Jakub

Bazylakova Lucia
Danko Michal

Demc¢akova Adriana

Hanyus Dominik
Kalapa¢ Peter
Kalis Jan

Kmecova Miroslava
Koczurova Perla
Mraz Jozef
Repcéakova Martina
Rimsky Daniel
Straka Lukas
Stovéik Tomas
Tkacova Dominika
Vozarsky Rastislav
Zipaj Pavol

2017

Influence of injection molding technological parameters on shrinkage of PA
matrix composite
The water absorption of the thermoplastic composites

Design of technology of production of plastic parts for scale model cars

Testing of plastics for exterior passenger cars at the Institute of Technology
and Management
Production of relief maps - design technology

Plastic recycling as a possibility of waste decreasing

Analysis of critical parameters for the stabilization of the molding process,
plastics
Influence of the amount of regrind on the properties of engineering plastics

Wear of automotive components from thermoplastics

Proposal technology of plastic stopper on a bottle

Inject metal parts with plastic - design technology

Design of technology Glass Packaging Materials - Parizon

Proposal producing plastic components for the automobile

Design Production collection container for used oil car

Analysis of mechanical resistance of welded PVC foils after degradation
Influence of environment on the properties change of coated sheets

Optimization of the mold typing standards at injection molds at LPH Vranov n /
Toplou Ltd.
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PhD. THESES:

Marek Vyrostek Study of tribological properties of contact surfaces coated dies

RESEARCH AT THE DEPARTMENT

The research activities focus on:

v' Techniques for the development of automotive components (reverse and simultaneous
engineering,

v' DFX methods - design for manufacturing, assembly, disassembly,

v" Innovations in design and control of automobile production (methodology of innovative
projects, the implementation of lean manufacturing and agile manufacturing, supply network
management)

v' Components and manufacturing processes for automotive production based on advanced
materials, application of ultra-light materials.

v' Support of ultra-light car component innovations aimed at reducing of car weight and
emissions.

v' Concept design of ultralight vehicles and vehicles using alternative energy sources.

v Prediction of safety characteristics for ultra-light and thin-walled automotive components

PROJECTS OF THE DEPARTMENT

NATIONAL PROJECTS

Title of the project Supporting innovations of autobody components from the steel
sheet blanks oriented to the safety, the ecology and the car weight
reduction
SIASEW

Type of the project Grant project APVV

Number of the project APVV -0273 - 12

Principal investigator  prof. Ing. Emil Evin, CSc.

Time period of the 2013 — 2017

project

Annotation of the The key aim of the project is supporting the activity of designers and
project product engineers in the phase of production preparation of automobile

components from tailored blanks, focused on the abatement of emissions
in production and car traffic by decreasing the weight of particular
components of car body. The ambition of project is the implementation of
scientific knowledge obtained from numerical and experimental methods
to the proposals of modified standard procedure of validation of the virtual
methods. The numerical methods in combination with the experimental
methods present very strong tool for supporting the activity of designers
and product engineers and allow reacting more effectively to the changes
in the technological process, allow decreasing the experimental works,
which lead to increasing quality, reliability and competitiveness of the firms
that are producing components of automobiles from tailored blanks. The
accuracy and reliability of prediction of simulation results depends on the
accuracy of material model, accuracy and completeness of material data.
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Title of the project

Type of the project
Number of the project
Principal investigator
Time period of the
project

Annotation of the
project

Title of the project
Type of the project

Number of the project
Principal investigator
Time period of the
project

Annotation of the
project

2017

Institute of Technologies and Management

On the base of results of experimental and virtual tests, prediction models
of index of functionality, formability and weldability will be proposed. A
model of multi-criteria optimization of working properties of the
components, which will lead to the increasing of competence of engineers
in process of innovation, proposal and production of new components of
car bodies, will be proposed.

Laser welding parameters influence on the structure and properties
of welded joints of advanced steels for the automotive industry
Grant project VEGA

VEGA 2/0113/16

prof. Ing. Emil Evin, CSc.

2016 — 2018

The project is focused on prediction of laser welded joint behaviour
at different strain rates. Mentioned simulated the real crash tests by
creating new and cost-efficient test methods available in the
laboratory. The strength and deformation properties of high-strength
steel sheets, laser welded tailored blanks and composites will be
investigated by tensile, 3-point bending and cyclic bending tests. The
measured characteristics of these materials will be compared with the
characteristics of progressive materials such as aluminium alloys and
composites. The thermodynamic calculations will be performed before
welding in order to predict phase composition of polycomponent welds
depending on welding conditions (power, welding rate and focus
position). To reach the objectives the method of design of experiment,
experimental tests and numerical simulations based on finite elements
method will be used.

Research of the active surface preparation for advanced tooling
produced by CNC form milling

Grant project VEGA

1/0360/15

prof. Ing. FrantiSek GreSkovi¢, CSc.
2015 - 2017

Project is aimed on the active surfaces preparation for the forming tools
which determine shaping of the raw product into final product. Active
surface preparation is associated with elements of tools being used in
sheet forming and plastic moulding wherein active surfaces with
minimum deviation in surface texture of two directions are needed.
Active surfaces in tooling being nowadays produced in 3 or 5 axis
milling and they include form or relief shaped parts. Objective of active
surface preparation is to reduce finishing operations in tool-making.
Preparation of active surfaces includes procedures, combining and
programming of the tool path overlapping in 3 axis milling. A part of the
project is analysis and programming of the variable engagement of
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milling cutters in 3 axis milling as well as influence of the effective
diameters in milling. Expected result is methodology and verifying of
procedures of preparing active surfaces to reduce friction in sheet
forming and improve flow of plastics in moulding.

Visegrad fund
21640389

partner,

Conference about Industry 4.0 in the automotive industry

Budapest University of Technology and Economics (Hungary) as the main

- Tomas Bata University in Zlin (Czech Republic),
- University of Green Mountain (Poland),
- Technical University of KoSice (Slovak Republic). - prof. Ing. Emil Evin,

CSc.
Time period of the 2017
project
Annotation of the
project

The automotive industry has great importance for the Central European
region. At present, the automotive industry is increasingly determined by

the trend referred as INDUSTRY 4.0. In addition, this trend is a challenge
for the automotive industry, and it is also a challenge faced by universities.
INDUSTRY 4.0 is itself a very complex topic of education and therefore
cooperation between universities is inevitable. The main goal of the
project is to gather and share knowledge and experience about current
praxis in INDUSTRY 4.0. Another goal is development of education
module for Industry 4.0 for the participating universities, so that new
graduates can start their career in the automotive industry with experience

in Industry 4.0.
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Activities at the department

Date Title of the event, activity characterizing the life at the
department in 2017

04/2017 Certification 10 students Ing. PPSV : CSWA - Solidworks

5/2017 Seminar for students — Possibilities of chaining analyzes with the transfer of results
from simulation of forming to welding simulation -Pavel Hurnik

10/2017 Seminar for students — Importance of simulation when developing a new product-
Ing. Miroslav Kollar (SimulPlast s.r.0.)

11/2017 Seminar for students — Preparation and application of diamond coatings — Ing.

Marian Vojsa, PhD.

EDUCATION AT THE DEPARTMENT

STUDY PROGRAMS
Bachelor's degree: PhD. degree:
e Computer Aided Manufacturing ¢ Mechanical Engineering Technologies
Technology and Materials

Master's degree:

e Computer Aided Manufacturing Number of the students (till 30.10. 2016)
Technology on the study programs guaranteed by the
department:

— first year of bachelor study: 33
— second year of bachelor study: 30

— first year of engineer study: 24
— second year of engineer study: 26

Number of the graduates (2016/2017)
on the study programs guaranteed by the
department:

— 27 students in the form of engineering study

GRADUATE PROFILE

BACHELOR’S PROGRAMS (Bc.)
Computer Aided Manufacturing Technology

Graduate of bachelor student program Computer Aided Manufacturing Technology is able to solve
problems related with introducing and running of production — technological systems. Graduates have
knowledge about production technologies (machining, forming, welding, surface treatment, assembly,
transporting and logistics, materials, machines tools, facilities of operational and interoperable
manipulation and transport, control of production processes). Mentioned special accomplishments have
expanded of knowledge from computing techniques, CA systems and CA technologies used by the
preparation and production management. Graduates have additional accomplishments on the basis of
which they are able to communicate with others professions and elements participated on ensuring of
production (management, construction, supplying, etc.)
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Graduates have ability to assert the implementation and controlling of production — technological
systems just how technologist. They have knowledge necessary to ensuring intelligent operation and
solving non - standard situation which comes into being by working. They also have sufficient
knowledge to projecting integrated parts of production progress.

MASTER’S PROGRAMS (Ing.)
Computer Aided Manufacturing Technology

Graduate of educational program acquire knowledge connected with development of production
technologies as well as knowledge needs to use new engineering materials in the mechanical
engineering production. In this program, accent is put on connection of management and production
technology in the modern structure of industry as well as encompassment of informative bindings at
production systems. Graduate are able to work with PC techniques and her applications in the area of
CAD/CAM/CAE with production planning (CAPP), in modeling, simulating and optimizing of
technological processes, in creation of technologically oriented databases, in managements of
engineers information etc. Acquired attainments enable graduates wide range of application in
technological specializations of manufacturing, in area of using computing techniques, in the automation
of engineering activities at production. Graduates are characterized by adaptability and flexibility
towards condition changing in area of production practice.

PhD. PROGRAMS (PhD.)
Mechanical Engineering Technologies and Materials

The third degree of university study in field of Mechanical Engineering Technologies and Materials
deepens and widens theoretical knowledge from technological discipline from area of metallurgy,
progressive technology of non-cutting and splintery processing of metals, automation of technological
processes and possibilities of their application in mechanical engineering corporations, with the
ecological aspect. Graduate of doctoral study will have application at research — development
departments of manufacturing corporations, top level managerial functions, managing of manufacturing
departments with sophisticated production technique, institutes of Slovakia’s academy of science, on
technical universities and on technical high schools.

LIST OF SUBJECTS GUARANTEED BY THE DEPARTMENT

v Application of CAx in Technology v" Engineering Processes Automatization

v Bachelor Project v' Laboratory Project

v" CA Methods v' Measurement and Testing

v" CA Technologies v" NC Machines Programming

v" CAD in Manufacturing Technology v" Precise Manufacturing and Nano

v" CAD/CAM Systems — Automatization of Technologies
the Technical Preparation of v" Precision and Manufacturing Process
Manufacturing Process Evaluation

v' CAM Programming in Technical Progressive Technologies Theory
Processes Semestral Project

v' Computer Aided Methods in
Manufacturing Production

v" Diploma Project

v Diploma Thesis

Technological Information Processing
Process Monitoring
Theory of Machining, Tools and Jigs

ANANENENEN

GRADUATE THESES
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BACHELOR'S THESES:

MASTER'S THESES:

Bal'o Rébert

Csala Vojtech
Durkac Viktor
Filakovsky Richard

Frohlich Lukas
Gajdos Lukas

Gnip David

Halasz r:lorbert
Halasz Stefan

Hulvejova Tatiana

Imrich Jan
Kachman Bohus

Kus$nir Tomas

Lesko Maro$
Mnich Dominik
Norko Roman
Ragan Lukas

Rjaby Tomas

Rozek Peter
Slavkovsky Martin
Sobotka Michal
Stranak Lubomir
Szotak Daniel

Sarisky Jozef
Strbkova Lenka
TesSinsky Jan

CNC technologies for production stamping tools
Deep drawn process optimization by using FEA stamping simulation
CA systems at 3D reliefs production based on 2D schemes

Analysis joining technologies for components manufactured by a method
FFF

CAD model of electromotocycle parts for urban transport

Numerical simulation of deep drawing when produce pressings made of
thick steel sheets

The analysis of influence of mechanical joining parameters on the quality
of joints

Design of production process for 5-axis milling of complex part
The utilizing of CAE systems for optimization of punch dimension for
mechanical joining

Influence analysis of selected processing parameters on tribological
properties of producs made by FFF technology

NC codes verification when generated by CAM systems

Influence of welding parameters on the weld nugget size in high-strength
materials

Design of a vacuum chamber arrangement for the surface treatment of
hollow body surfaces by PVD

Possibility of joining of combinations of ferrous and nonferrous metals
CAD proposal of screw knife feeder for single-purpose machine

Rapid tooling when produce pre-production forming tools

Comparison the production of prototypes by conventional and additive
technology

Monitoring of the tribological characteristics under different conditions of
abrasive wear

Design and load simulation of the BMX bike

Design of forming tool by special moduls of CAD/CAM systems

Design of fixtures for plastic part pruction on CNC machine

Influence of drawing radius on forming limits of drawn parts from Al alloy
Numerical simulation and experimental verification of Nakazima test on Al
alloy

Desing of carrying-traction battery 8Nx8T for single-rope aerial tramway
CAD/CAM system when designing part production

CAD proposal of industrial screw spindle

RESEARCH AT THE DEPARTMENT

The research activities focus on:
v" Research into new modern steels in relation to requirements concerning their formability.
v" Research into formability conditions and their influence on the quality and final properties of

drawn parts.

v Verification of the application of progressive technologies in joining of metal materials for
automotive industry.
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v' The optimization of machining parameters in the production of tools for thin steels and plastics
production.

v Innovation procedures in the technology of machining, evaluation of workability of construction
materials and cutting properties of new tool materials, wear resistance coatings on the tools,
tool wear and energy intensity during machining.

v' Development of new procedures and methods for production of samples and prototypes using
various methods considering specific orientation of product design: conventional machines,
rapid prototyping, rapid tooling.

Research characteristics:

Scientific and research activities of the department are diversified according to specializations of the
individual department sections. The current personnel structure of the department and its
technological equipment allow for comprehensive solutions of material, technological, and designing
tasks (in terms of products, tools and fixtures), including modeling, simulations and optimization of
process planning and products, their experimental research, laboratory and semi - operational
verification of the outcomes. The department offers the solutions in the area of metal and plastic
forming, joining of materials, surface treatment of materials, machining of metal and non - metal
materials, innovations of production and rapid prototyping.

PROJECTS OF THE DEPARTMENT

Title of the project Integration of Nanometrological Proces into Quality Assessment for
Small Diameter of End Mill Cutters
Type of the project Grant Project APVV

Number of the project APVV SK_AT_2015-0020
Principal investigator  prof. Ing. lIdiké Marikova, CSc.

Time period of the 2016-2017

project

Annotation of the The proposed project is aimed at the mutual use of human resources,
project laboratory equipment, and special equipment for research, development

and application of nanometrological process for management, control and
quality assessment of small diameters end mill cutters. The research
activities of the project are focused on use of micro- and nanometrological
procedures for assessment of cutting tool edge and surface
microgeometry when micromilling and high speed milling. The project
research activities will focus on definition of appropriate measurement
procedures and assessment of cutting tool edge from the micro-geometry
point of view as edge radii, tool edge sharpness and roughness and their
variability during milling process. The experimental study will focused on
the mechanism of machined surface formation, changes at active parts of
tool edge due to gradual tool wear, identification of inaccuracy of
machined surfaces as well as influence of cutting parameters on accuracy
and quality of machined surface. Integration of nanometrology into quality
assessment for small diameters end milling tools is assumed to be key
contribution of project solution. Publishing of scientific results in leading
journals worldwide, elaboration of master and PhD theses are expected to
be the added value in the project.

Title of the project Research on Process Dependent Interface when Milling With Small
Diameter of End Mill Cutters
Type of the project Grant Project VEGA

Number of the project VEGA 1/0434/15
Principal investigator  prof. Ing. lldiké Marikova, CSc.

Time period of the 2015-2018
project
Annotation of the Scientific goals of the project are oriented to the investigation of
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Title of the project

Type of the project
Number of the project
Principal investigator
Time period of the
project

Annotation of the
project

Title of the project

Type of the project
Number of the project
Principal investigator
Time period of the
project

Annotation of the
project
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accompanying phenomena (tool wear, force, temperature, surface quality)
when milling difficult to cut materials (titanium alloy and steels for forming
tool) employing cutters with small diameters 1 mm and 2 mm. Research is
focused on the process dependent interface between micro-milling and
high-speed milling. Project is oriented to the research of cutting tool wear
and its identification through monitoring of force and acoustic emission
signals. Research activities examine deformation in the cutting process,
size effect and ploughing with respect to the surface quality in micro-
milling and high speed milling. The output of research determines
technological interface of accompanying phenomena and their occurrence
in both processes. Stress of project goals are given process monitoring,
data processing of sensor signals and determination of direct relationship
among tool wear and scanned force and acoustic emission signals in both
processes.

Integration of artificial intelligence methods into innovative milling
processes

Grant Project APVV

SK-SRB-2016-0045

prof. Ing. lldik6 Markova, CSc.

2017-2018

The proposed project is focused on the mutual use of human resources,
laboratory equipment, and special equipments and software for
implementation of artificial intelligence methods as wellas modelling and
simulation in the research on process dependent interface when micro-
milling and high speed milling with small diameters end mill cutters.
Research is focused to the identification of process dependent interface
between micro-milling and high-speed miling and to the effect of
mechanical and thermal load of cutting tool on tool wear and its
identification through monitoring of force components signals. Research
activities examine deformation in the cutting process, size effect and
ploughing with respect to the surface quality in micro-milling and high
speed milling. Project aim is to apply and verify methods of artificial
intelligence — neural network, fuzzy logic and generic algorithm — for
prediction of tool wear and machined surface quality using data acquired
from experimental trials as well as from simulation processes. Stress of
the project goals is given by integration of experimental trials, numerical
modelling and artificial intelligence implementation to the innovative milling
processes. Publishing of scientific results in leading journals worldwide,
elaboration of master and PhD theses are expected to be the added value
in the project. Another expected outcome is focused on preparation of
joint international research project.

Research of the active surface preparation for advanced tooling by
CNC free form milling

DAAD PPP project

prof. Ing. lldiké6 Mankova, CSc.
2017/2018

Proposed project is of experimental art, its aim is to prepare active form
surfaces for tooling, which control material forming process when sheet
forming and moulding of plastics. Active form surfaces for tooling are to
prepare when 3 axis milling. In such a process, tool path programming
and advanced end ball cutters and combining of milling strategy are to
apply. Progress of project considers following scientific objectives:

To define, establish and verify preparation of surfaces on active form parts
of tooling while aim of preparation of active form parts is to reduce needs
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of applying additional finishing operations in tool-making. To propose and
verify, programming procedures of the precision milling of the active form
surfaces. To express relationship, and sequences among roughness
parameters of active surfaces in two directions

Advances in Machining - Innovation Procedures for Joint Education
and Research, Part 2

CEEPUS Project

SK-0067-11-1516

prof. Ing. lldiké6 Markova, CSc.

2006-2017

The Network SK 0067 had started its activities since September 2005. All
partners included to the network (Technical University of Kosice (TUK),
Faculty of Mechanical Engineering, Institute of Technology and materials
, Vienna University of Technology (TUW), Institut fur Fertigungstechnik,
Department for Interchangeable Manufacturing and Industrial Metrology,
Tomas Bata University in Zlin (TBUZ), Faculty of Technology in Zlin,
University of Miskolc (UM), Faculty of Mechanical Engineering, Institute of
Production Technology, Cracow University of Technology (CUT), Faculty
of Mechanical Engineering, Production Engineering Institute, Obuda
University Budapest (OBU), Banki Donat Faculty of Mechanical
Engineering and Safety, Institute of Material Science and Manufacturing
Technology, University " Sv. Kiril i Metodij"-Skopje, (UKMS) Faculty of
Mechanical Engineering, University of Novi Sad (UNS) Faculty of
Technical Science, Institute of Production Engineering) have confirmed
yearly their willingness to cooperate and all have endeavoured to fulfil
objectives stated in project with larger or smaller success. Universities
included in this project have long term cooperation each to other on
various levels (education, research, personal contact).

Competency based education within CNC programming

KEGA Project

070TUKE-4/2017

prof. Ing. lldik6 Marikova, CSc.

2017

Main feature of the proposed project is integration of the
teaching/education with Industrial surroundings of the CNC technology
and that can be referred to as modern concept of the Teaching Factory.
Such a project combines the progress of the e-learning with presentation
forms of teaching to gain practice skills and programming capability. In
order to combine capabilities in teaching with that of programming, the
definition of industrial need is expected when developing curricula of
combined training for CNC technology. In order to carry out
implementation of the principles/fundamentals of CNC technology into
courses and curricula, know-how of two universities from abroad will be
used in solving of this project. Proposed project is assumed to reduce
training costs in education of the advanced programming. The certification
of the courses/curricula for integrated teaching in CNC technology is also
assumed in order to facilitate trained persons at the labour market.
Development of the on-line server approaches the concept of integrated
teaching for students and practitioners, therefore, project results become
an important tool of knowledge based economics.

Innovation of educational process in education of CAD/CAM/CAE
systems using computational cluster GRID

KEGA Project

065 TUKE-4/2017

doc. Ing. Lubo$ Kas¢ak, PhD.

2017

The aim of the project is the implementation of the learning system using
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multimedia for improving the process of teaching subjects in computer

aided engineering technologies. The practical outcome of the project will
be the creation of adaptive educational web portal for 1st and 2nd degree
of college study in daily as well as in external form . The portal will include
multimedia textbooks for CAD/CAM/CAE systems including hypertext and
video combination of components modelling procedures, creation of
assemblies and simulation of machining, forming, welding and injection
molding. The portal will also include the tasks and tests for self-
assessment students, educational materials for the diagnosis of students'
knowledge. As part of the project will be establishment of classroom for
teaching CAD/CAM/CAE systems. For complex numerical calculations,
the parallel or distributed computing based on GRID technology using
supercomputers will be used. The output of the project will be extendable
multimedia textbooks, able to be adjusted according to the current
software version of CAD / CAM / CAE systems.

VISITS OF STAFF MEMBERS TO FOREIGN INSTITUTIONS

Employees and students

lidiké Mankova, prof., Ing., CSc.

Jan Slota, doc. Ing., PhD.
Lubos Kasc¢ak, doc., Ing., PhD.

Ivan Gajdos, Ing., PhD.
Maria Frankova, Ing.

Marek Siser, Ing.
René Kubik, Ing.

VISITS OF
INSTITUTIONS

Employees and students
prof. Numan Durakbasa
prof. DrSc. Kundrak Janos
Ing. Jitka Bad'urova, CSc.
doc. Dr. Ing. Vladimir Pata
Doc. Dr. — Ing. Miké Balazs
Doc. Dr.- Ing. Agota Dregelyi-Kiss
Dr. Ing. Richard Hovath
prof. Dr. Pavel Kovac

prof. Marin Gostirmovic
Dr. Boris Savkovic

MSc. Dragan Rodic

Dr. Otko Tadeuzs

2017

STAFF

Country

Vienna University of Technology, Vienna, Austria
Obuda University, Budapest, Hungary

Cracow University of Technology, Cracow, Poland
Otto von Guericke University Magdeburg

Tomas Bata University in Zlin, Czech republic
Politechnika Swietokrzyska, Kielce, Poland
Politechnika Rzeszowska, Rzeszéw, Poland
Politechnika Lubelska, Lublin, Poland
Politechnika Swietokrzyska, Kielce, Poland
Cracow University of Technology, Cracow, Poland
Tomas Bata University in Zlin, Czech republic
Brno University of Technology, Czech republic
Brno University of Technology, Czech republic

MEMBERS FROM FOREIGN

Country

Vienna University of Technology, Vienna, Austria
University MiSkolc, MiSkolc, Hungary

Tomas Bata University, Zlin, Czech Republic
Tomas Bata University, Zlin, Czech Republic
Obuda University, Budapest, Hungary
Obuda University, Budapest, Hungary
Obuda University, Budapest, Hungary
University of Novi Sad, Novi Sad, Serbia
University of Novi Sad, Novi Sad, Serbia
University of Novi Sad, Novi Sad, Serbia
University of Novi Sad, Novi Sad, Serbia

Cracow University of Technology, Cracow, Poland
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prof. Vojciech Zebala Cracow University of Technology, Cracow, Poland
Ksenia Rumian Cracow University of Technology, Cracow, Poland
Magdalena Machno Cracow University of Technology, Cracow, Poland
Jozsef Nyers Cracow University of Technology, Cracow, Poland
Dr.-ing. Thomas Emmer Otto von Guericke University, Magdeburg, Germany
Dr.-Ing Florian Welzel Otto von Guericke University, Magdeburg, Germany
Tung Manh Dan Otto von Guericke University, Magdeburg, Germany
M. Sc. Fabian Laufer Otto von Guericke University, Magdeburg, Germany
Dmytro Borysenko, M.Sc. Otto von Guericke University, Magdeburg, Germany

MEMBERSHIP IN INTERNATIONAL PROFESSIONAL
ORGANISATIONS

International Deep - Drawing Research Group
Jan Slota, doc. Ing., PhD.

Society of Plastic Engineers
Ivan Gajdos, Ing., PhD.

Instutute of Research Engineers and Doctors
Ivan Gajdos, Ing., PhD.
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Date Title of the event, activity characterizing the life at the Institute in 2017
07/2017 Journal Transfer inovacii 34/2017, 35/2017
12/2017 20th International Scientific Conference Trends and Innovative Approaches

in Business Processes, KoSice © 2017

EDUCATION AT THE INSTITUTE

STUDY PROGRAMMES
Bachelor's degree: Number of the students (2017/2018)
Industrial Engineering (IE) on the study programmes guaranteed by the
department:

Bachelor's degree: Bachelor's degree:
Enterprise Management and Economics — 9internal form of study IE
(EMaE) — 10 internal form of study EMaE
Master's degree: Master's degree:
Industrial Engineering — 21 internal form of study

— 1 combined form of study
Doctoral degree: Doctoral degree:
Industrial Engineering — 2 internal form of study

— 7 external form of study

Number of the graduates (2016/2017)
on the study programmes guaranteed by the
department:
Bachelor's degree:

— 0 internal form of study

— 0 combined form of study
Master's degree:

— 10 internal form of study

— 9 external form of study
Doctoral degree:

— 0 internal form of study

— 0 external form of study

GRADUATE PROFILE

BACHELOR PROGRAMMES (Bc.)

Industrial Engineering

The Bachelor of Industrial Engineering programme objective is to help students apply technical,
technological, economical and mathematical principles to the design, improvement, and installation of
integrated systems comprised of people, material, information, and energy.

Enterprise Management and Economics

The Bachelor of Enterprise Management and Economics programme objective is to gain knowledge in
the field of technical and natural science disciplines of management and economics, manufacturing
and information technology and business process management.

MASTER PROGRAMMES (MSc., ENG.)

Industrial Engineering
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The graduate gains complete university education focused on planning, designing, implementing and
managing production systems and also creativity development in engineering projects or processes.
The student has deep knowledge of natural sciences, technical, technological disciplines and
humanities with expertise in industrial engineering, company management, production management,
business economics, theoretical knowledge of operation and system analysis, logistics, personal
management, investment, finance, innovation, information management, etc. The graduate is ready,
either to continue his/her study in postgraduate degree and develop his/her research career in
industrial management, or to enter job market immediately. He/she will successfully perform as a
middle or top manager in organisations within various sectors of industry, requiring the synergy of
managerial, economical, technical and soft skills and knowledge.

Enterprise Management and Economics — new accredited study
program

Graduates of the study program Enterprise Management and Economics obtain full secondary
education in the field of Industrial Engineering, will have a deepened knowledge of business
management and economics, designing, improving and optimizing business processes, will be able to
use modern computer and software resources. Graduates also acquire knowledge in the field of
management and industrial engineering, which will enable him / her to manage business projects
independently, can analyze, design and apply more complex technical, technological, economic and
management solutions and conduct research with a high degree of creativity and autonomy. Students
find application in scientific, research, development, projection and production organizations to solve
problems of management and economy of the enterprise and of industrial engineering, and they will
be ready to study according to the study program of doctoral (third degree) study in the study program
Industrial Engineering.

Digital Engineering — new accredited study program

Graduates of the study program Digital Engineering obtain full secondary education in the field of
Industrial Engineering, acquires knowledge in the field of digital and industrial engineering, which will
enable him/her to manage business projects independently. They also gain competencies to design,
implement complex business processes and systems with digital and virtual technologies and systems
throughout their value chain, to work on projects of complex engineering processes, systems and
plants of the future (to implement Industry 4.0 principles in practice). Students will be able to analyze
design, technological, management and other processes in machine-building with the possibility of
application to individual branches of engineering; specify, design, implement and maintain
comprehensive integrated solutions involving engineering for different applications. They will be
capable of managing the processes of technology changes in terms of technology development,
adaptation and implementation of progressive engineering activities; working on projects that include
problem identification, analysis, design and implementation of extensive engineering processes and
systems solutions, along with testing and appropriate documentation, with the application of the
individual quality aspects; working efficiently as an individual, as a member and as a team leader;
keeping in touch with developments in their discipline with continuous self-education.

DOCTORAL PROGRAMMES (PhD.)

Industrial Engineering

The graduate gains complex university education in Industrial Engineering. He/she has mastered
research and development methods of gaining knowledge independently. He/she will be able to
develop creative methods in the field of the Industrial Engineering. The graduate will be successful in
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the top managerial positions in various types of organisations, consulting companies and universities,
in both research and teaching careers.

LIST OF SUBJECTS GUARANTEED BY THE INSTITUTE

Industrial Engineering

AN N N NN Y N U U N N N N N N Y

ANIAN

Enterprise Management and Economics

AV NN N N N RN

<

2017

Basics of Digital and Virtual
Technologies

Basis of Industrial Engineering
Business Strategies

Business Controlling

Business Economics

Business Information System
Business Processes and Systems
Business Strategy of Small and
Middle Sized Enterprises
Creation and Management of
Innovation Processes

Crisis Business Management
Database Systems

Design and Operation of Production
Systems

Design of Businesses

Design of Production Processes
Designing the Engineering
Production

Digitalization and Virtualization of
Production

Diploma Work

Economic Tools of Business
Management

Engineering Economics
Enterprise Information and
Communication Systems
Ergonomics, Analysis and Work
Measurement

Controlling Fundamentals

Business Fundamentals

Design of Engineering Production
Enterprise Economics

General Economics

Human Resources Management
Final Bachelor Work

Fundamentals Of Digital And Virtual
Technologies

Informatization And Communication
Enterprise Systems

Informatization And Digitization Of
Enterprises

ASENENENENEN

ANENENEN

AN

NN NN

AN NN N N N N NN

Final Bachelor Work

General Economics

Human Resources Management
Industrial Professional Experience
Introduction to Management
Introduction to Rationalization of
Work

Laboratory Training

Logistics Systems

Management of Enterprises
Management of Investment Business
Development

Marketing

Modelling and Simulation of Logistic
Processes

Production Automation
Production-practical Experience
Production Preparation

Project Management

Products and Technology Innovation
Semestral Project

Team Work

Introduction to Industrial Engineering
Knowledge Intensive Services
Labor Productivity

Logistics Systems

Management of Enterprises
Management Marketing
Management Skills

Marketing

Production Management
Semestral Project

System of Economic Information
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v' Business Competitiveness
v Introduction to Management

GRADUATE THESES
BACHELOR'S THESES:

Industrial Engineering

Carnogursky Zdeno Coordination of production operations planning in the production of
selected products

Dzvonik Jan Methods and tools for managing innovation

Fuchs Pavol Innovation capability of the Slovak Republic

Grega Viliam Innovative managerial methods and techniques in the production
management

Kovacs Balint Impact of Industry 4.0 on Enterprises

Male$ Peter Three-wheeled utility electric motorcycle

Mezei Jan Rationalization of work processes in automotive industry

Rakyta Oliver Increasing of production efficiency in an engineering company

Stromp Richard Innovation of technological superstructures of special purpose vehicles

Szilard Pelle Impact of the industrial revolution on development of the automotive
industry

Suk Jaroslav Utilization of software tool Plant Simulation in the optimization process of
order completing

Tillisch Herbert Measuring the financial performance of an industrial enterprise

Above mentioned Bachelor Students were supervised by the Institute of Management,
Industrial and Digital Engineering, and succesfully graduated the study programe at
Automotive Production and Technology and Innovations of Engineering Production.

MASTERS THESES:

Industrial Engineering

Alexovi¢ Tomas Reducing the cost of the production line due to spare parts consumption

Cenger Lukas Purpose superstructures of bicycles with electric drive

Dobransky Matej Creating a simulation model of the material flow of the paint shop in Kia Motors
Slovakia, s.r.o. in TX Plant Simulation

Ked'uch David Physical modeling of the prototype center using 3D printing

Mic¢akova Michaela Design and management of mechanical engineering buildings

Mic¢uda Tomas Design of prototype workshop variants using CAD systems

Trojan Jozef Utilization of the possibilities of process digitization in the company's production
process

Vavrekova Lucia Controlling costs of an industrial enterprise

Onderc¢in Michal Innovative Start-up of Start-up Entrepreneurs

Sviatko Martin New Approaches to Measuring Business Process Efficiency

Breznanikova Opportunities to increase the competitiveness of a business company
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Henrieta

Dudi¢ova Maria Application of the Tecnomatix Jack software tool for optimizing ergonomic
solutions

Frano Martin Increasing production efficiency at Cutting workplace

Kvasna Veronika Using the Tecnomatix Jack software module in enterprise logistics

Mat’as Miroslav Tools to increase the competitiveness of the water company

Nudzik Peter Innovative business solutions using industry knowledge 4.0

Podracky Michal Application of additive technologies in prototype production of selected product
types

Sulak Marek L¥§ing the Plant Simulation module in the selected company

Tkacik Ladislav Capacitive increase in roof window production for the BMW brand (using Lean
Theory)

PhD THESES:

Industrial Engineering

RESEARCH AT THE INSTITUTE

Area of research

¢ Integrated designing of production systems on the physical and virtual modelling base.

e Methods and techniques of experimental modeling of in-plant manufacturing and non-
manufacturing processes

PROJECTS OF THE INSTITUTE

Title of the project

Type of the project
Number of the project
Main solutionist

Time period of the
project

Annotation of the
project

2017

New project technologies for the creation and implementation of
future factories

VEGA

1/0853/16

Dr.h.c. mult. prof. Ing. Jozef Mihok, PhD.

2016-2018

The project is focused on research, development and implementation of
new projects technologies for the creation and implementation of future
factories. For the future factories is characteristic extreme flexibility in
adapting to changing market requirements. Within this context are actual
ideas, challenges and demands for change in strategy development,
innovation and design of new business concepts, production factories,
production processes, systems, and the role of human factors in these
systems, etc. Reference approaches are particular approaches presented
in strategies Industrie 4.0, Cyber-Physische Systeme and Smart
Fabrics.Decentralized, flexible, modular and autonomous, sophisticated
and automated production systems are necessary to integrate into a well
cooperative network of factories and enterprises with significant support of
the new management principles. In connection with expected future
changes, the project deals with research and development of innovative
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Title of the project

Type of the project

Number of the project
Main solutionist

Time period of the
project
Annotation of the
project

Title of the project

Type of the project
Number of the project
Main solutionist

Time period of the
project
Annotation of the
project

Title of the project

Type of the project
Number of the project
Main solutionist

Time period of the
project
Annotation of the
project

2017

methods, processes, techniques and systems.

Controlling innovation of the industrial companies for the sustaining
and improving their competitiveness
VEGA

1/0741/16
doc. Ing. Jaroslava Kadarova, PhD.

2016-2018

A prerequisite for positive structural changes and convergence of the
Slovak economy are competitive and successful innovating companies.
Innovations increase competitiveness of enterprises in the long term
support dynamic growth of their market value. The project aims to assess
the economic progress and results of the innovation processes in
industrial plants and assessing the impact of innovation on
competitiveness of enterprises implementing them. The methodology will
be based on strategic and operational controlling methods and tools that
support innovation management in the enterprises.

Development of a new research methods for simulation, assessment,
evaluation and quantification of advanced methods of production
VEGA

1/0708/16

prof. Ing. Peter Trebuna, PhD.

2016-2019

The present project aims to put the application methods of experimental
testing and simulation models as well as the development of new methods
of examination and analysis of internal processes, the use of new
diagnostic methods for the evaluation of advanced techniques. The
fundamental aim of the project is to increase the competitiveness of
products and production engineering industry, which requires further
substantial increase in the educational level to creative research,
development and manufacturing in general and graduates of all levels of
study of engineering disciplines and preventing adverse situations during
the operation and the existence of engineering companies. The above
objectives would contribute to averting the development of unexpected
situations in the manufacturing sector even before the moment of their
creation. This is the main objective of the proposed project and to
contribute should the results of basic research into the proposed project-
oriented manufacturing sector.

Educational and training workplace of innovative development and
implementation of business processes and systems

KEGA

029TUKE-4/2016

prof. Ing. Jozef Kova¢, CSc.

2016-2018

Project is focused on implementation of educational and training center of
innovative development and implementation of business processes and
systems in terms of the Department of Industrial Engineering and
management, in the field of SjJ 5.2.52 Industrial Engineering, degree
program in Industrial engineering. The aim of the project is to promote not
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Title of the project

Type of the project
Number of the project
Main solutionist

Time period of the
project

Annotation of the
project

Title of the project

Type of the project
Number of the project
Main solutionist

Time period of the
project

Annotation of the
project

PUBLICATIONS

Monographs

2017

only the acquisition of knowledge, innovative thinking but also practical
(experiential) basic skills of students of graduate study and external
candidates from practice. Training activities focused on the design,
optimization and implementation of business processes and systems
across the value chain, in real or modelling laboratory and workshop
environment is an important development trend of educational processes.
The aim of the solution is also expanding the existing theoretical and
practical training through the use of new methods.

Implementation of innovative educational approaches and tools to
enhance the development of the core competencies graduate study
program Industrial Engineering

KEGA

026 TUKE-4/2017

Dr.h.c. mult. prof. Ing. Jozef Mihok, CSc.

2017-2019

On many levels it is currently being debated on the preparedness of
graduates for the requirements and needs of the labour market and
employers. The project aims at a higher rate to satisfy such requirements
and develop key competencies of students in higher education so that
graduates gain during the study not only expertise, but also other hard and
soft core competencies required by employers. In forming the adjustment
of education using innovative educational forms and tools will be based on
an analysis of the requirements of employers, graduates, students and
teachers.

Implementation of innovative instruments for increasing the quality
of higher education in the 5.2.52 Industrial Engineering field of study
KEGA

030TUKE-4/2017

prof. Ing. Peter Trebuna, PhD.

2017-2019

The main objective of this project is to increase the attractiveness of study
field 5.2.52 Industrial Engineering for current students as well as for
industrial practice, seeing that subjects of study field in industrial
engineering are needed in company practice. Acquired knowledge is an
asset entry of graduates into the real production process. Graduates will
get a knowledge and skills in the application of different methodologies
and working procedures aplicateds in practice. Corpus of study program is
currently relatively unchanged since 2004 by accredited programs of study
Faculty of Mechanical Engineering of the Technical University in Kosice.
In spite of this, the interest of applicants is increasing. The increasing of
attractiveness can be achieved by conceptual changes, respectively by
innovative approach to the individual parts in the second and third degree
of study through the establishment of subjects useful for current industry
practice.
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Metodika projektovania vyrobnych procesov 1. Specifika
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first year of PhD. study:

— 2 internal form of study
second year of PhD. study:

— 1 internal form of study
third year of PhD. study:

— 2 internal form of study

— 1 external form of study
fourth year of PhD. study:

— 1 internal form of study
five year of PhD. Study:

— 1 external form of study

Number of the graduates (2017/2018)

on the study programs guaranteed by the
department:
— 42 students in the internal form of
bachelorstudy
— 19 students in the internal form of
engineering study

— 1 PhD. students in the internal form of
study (defended PhD. thesis)
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GRADUATE PROFILE

BACHELOR’S PROGRAMS (Bc.)
Mechanical Engineering

Students of this program will obtain knowledge from the theory of the mechanical systems and from
their application in computation, constructional and technologic problems. Students will be able to
design, develop, implement, expand and operate modern mechanical devices and they can cooperate
with managers and specialists from other professions. Students will obtain also theoretic and
methodical knowledge from the areas related to the engineering and machines, they will improve their
skills in using of the CAD systems, they will introduce the economy rules, organisation and business
activities in area of mechanical production. Students will obtain practical experiences, abilities and
skills in area of construction and making of documents of the mechanical systems.

MASTER’S PROGRAMS (Ing.)
Mechanical Engineering

Students of this study program will be able to analyze, design, construct, and review large engineering
devices and they will be able to provide research with high creativity and self - activity. Students will
obtain detailed knowledge from area of the mechanical engineering, which gives them ability to
manage work teams in this area. They will be able to self - employed lead of projects and takeover
liability for complex solutions. Students will be able to work with using of scientific approaches,
because they will have experiences with formulation of hypothesis, with design of experiment,
hypothesis verification and analyzing of obtained data.

Applied Mechanics

Students of this study program will have deepened knowledge from area of solid - state mechanics
and compliant body mechanics. They will be able to do dynamic and strength analysis of complicated
mechanical devices, and they will be able to use modern software, in modelling and simulation
process. Obtained knowledge from area of solid state and compliant bodies and environments allows
them to self - employed lead of projects in area of mechanical devices development. They will be able
to analyze design and construct large engineering solutions including mechanical systems and they
will know to provide research with high creativity and self - activity.

PhD. PROGRAMS (PhD.)
Applied mechanics

Study in this program is focused on training of high - specialized scientist for research, development
and practise in all disciplines and workplaces, where is applied scientific knowledge of mechanics.
Their scientific erudition is focused mainly into these areas of mechanics: development and
improvement of the analytical and numerical computing methods (finite element method, method of
boundary elements, meshless methods), theory of the modelling and analysis of the mechanical
systems and construction, constitution relation with impact onto linear and nonlinear behaviour of
material, condition of the marginal state of the materials and bodies, mechanics of composites, smart
and MEMS materials, analysis of the stress, analysis of the coupled deformation and dynamic
response of selected body classes included combined bodies, inverse tasks of the mechanics and
deformation of selected technologic processes, optimization and contact tasks, interaction of
constructions and environment, expert systems, mechanics of the micro and nano - systems,
dynamics of the vehicles and machine devices.

2017 Page 106



DEPARTMENT OF APPLIED MECHANICS AND MECHANICAL ENGINEERING

Institute of Design Machine and Process Engineering

LIST OF SUBJECTS GUARANTEED BY THE DEPARTMENT

Mechanical engineering (Bachelor study)

Statics

Elasticity and strenght I.
Elasticity and strenght II.
Kinematics

Modelling of technical objects

Final work

Basic engineering experiment

Monitoring and data analysis in the
experiment

AN NI NN
A NANANEN

v" Dynamics
v' Computer mechanics

Management oftechnical andenvironmental risksin engineering(Bachelor
study)

v Elasticity and strength v" Mechanics Il
v" Mechanics I.

Technology, managementand innovationof engineering production (Bachelor
study)

v Elasticity and strength v" Mechanics Il
v" Mechanics |.

Automotive Production (Bachelor study)

v Elasticity and strength v" Mechanics II.
v" Mechanics I.

Computer Aided Mechanical Engineering Production(Bachelor study)

v’ Elasticity and strength v" Mechanics Il.
v" Mechanics |.

Industrial engineering(Bachelor study)

v Elasticity and strength v" Mechanics Il
v" Mechanics |.

Prosthetics and Orthotics (Bachelor study)

v/ Statics v" Kinematics

v Elasticity and strenght . v" Dynamics

v'  Elasticity and strenght II.

Applied mechanics (Master study)

v Vibrations of mechanical systems v Plasticity and creep

v' Term project v' Theory of the elasticity

v Diploma work v' Theory of engineering experiment

v" Noise and vibrations v Limit status of the constructions

v" Theory of the mechanics v" Mechanics of composite materials

v' Thermal stresses v" Numerical methods in mechanics II.

v" Numerical methods in mechanics I. v/ Stochastic mechanics

v" Nonlinear mechanics and continuum v" Thin-walled supporting elements
mechanics

v" Kinematics and dynamics of compound v' Theory of mechatronical systems,
dynamical systems modeling, design, optimalization

Mechanical engineering (Master study)

v" Applied mechanics v' Plasticity and creep

v' Term project v" Numerical methods of mechanics

v Diploma work v' Theory of engineering experiment

v" Mechanisms of machines v" Construction of process devices
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Automotive Production(Master study)

v" Theory of engineering experiment

Transport systems and logistic (Master study)

v Building mechanics

v Numerical methods of mechanics

Mechatronics (Master study)

v" Vibration control
v Numerical methods in mechanics |.
v Numerical methods in mechanics Il

Theory of engineering experiment
Mechanics of composite materials
Computer aided design of mechatronic
systems

ANANIRN

Machine tools and equipments(Master study)

v" Numerical methods of mechanics of production machines

Robotics techniques(Master study)

v" Mechanics of robots

v Numerical methods of robot
mechanics

Plastics Processing(Master study)

v' Degradation processes and prediction of
lifetime plastics

v" Finite element method

Computer Aided Mechanical Engineering Production(Master study)
v" Applied Mechanics in MT
Management oftechnical andenvironmental risksin engineering(Master study)

v Theory of engineering experiment

Welding, joining and surface treatment (Master study)

v' Quantification of residual stresses

v" Dimensioning of welded joints

Applied mechanics (PhD. study)

v' Experimental methods of mechanics v' Continuum mechanics
v Selected topics from dynamics v Applied elasticity and strength
v' Synthesis of mechanisms v" Computational mechanics
v" Numerical methods of mechanics v' Technical acoustics
GRADUATE THESES
BACHELOR'S THESES:
Bartok Gergely Determination of the operation parameters on absorption hydrogen
storage
Bobal’ Lukas Didactic model of water container system with the pump controlled by

Csoto Kristian
Cajka Andrej
Dancisin Marek
Darida Marek
Dronzek Jozef
Dubecky Martin
Fabisik Jakub
Hovanec Andrej
Jakub Tadeas
Jencik Lukas

microprocessor

Modal analysis of the cantilever beam using FEM

Using of digital image correlation for the stress analysis of crank hook
Analysis of movement of hydraulically lifted assembly ladder
Vibration analysis of mechanical systems

Design of equipment for testing of springs

Design of robotic arm for drawing of user defined inputs

Design of the shape of gear bodies

FEM analysis of compressed column

Structural analysis in the range of finite deformations

Six-member plane mechanism of cranked press and its kinematical
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Kimak Boris
Kollar Adrian

Kopcak Marek
Kopéan Maros

Kulik Rébert
Link René
Makara Pavol
Mlinaréek Dusan
Mriz Stefan
Ondrus Jozef
Palovéik Jakub

Pet'ura Edgar
Pillarova Bibiana
Polak Peter
Poremba Daniel
Potor Jan

Rabatin Jan
Rusc¢ak Samuel
Si¢ Tomas

Slovinsky Stefan
Szaboéova Viera
Vasko Martin
Velas Tomas
Zelenak Michal

MASTER'S THESES:

Gabik Roman

Hvizdos Michal
Jacko Jakub

Kalavsky Adam
Kicko Michal

Kipikasa David
Koval Juraj

Kuéinsky Martin
Polényova Zuzana
Sauer Julius
Tomko Marian
Bendikova Barbora
Diabelkova Patricia
Kmec Maro$
Kovacs Attila

Lejko Patrik
Roth Giinter

analysis

The structural design of the drive for feeder

Analysis and comparison of technical parameters of flexible shaft
couplings

Kinematical analysis of crank mechanism

Experimental determination of mechanical characteristics of flexible shaft
couplings

Stress analysis of spherical container

Modeling of dynamic systems in state space

Using of Laplace transformation for analysis of mechatronic systems
Conceptual Design of Service Robot for the Domestic Use

Modeling of dynamical system in Matlab

Stability of dynamic system

Design and strength analysis of supporting structure of one and two-
stage transformer by program Abaqus

Characteristics of linear dynamic systems

Modification of driving system for belt conveyor

Modeling and control of motion of hydraulic actuator

Inverse kinematic analysis of plane and spatial robot motion

Correlation analysis of numerical and experimental model in program NX
Nastran

Static and dynamic analysis of statically balanced parking barriers
Dimensioning of wagon undercarriage for high loading of wheels
Innovation possibilities of piston combustion engine in order to reduce
fuel consumption

Modeling of mechanical system by simulation program

Optimization of the reinforcement of cantilever structure using FEM
Design of device for recycling of plastics

Stress state in open two-member cylindrical vessel

The test equipment car locks in climatically demanding environments

Stress analysis of samples from photoelastic material under knife action
using the method of reflective photoelasticity

Validation of computational model of spot joint of car chassis sheets
Creation of mathematical model of impactor of child's head and tuning of
response during impact to free steel sheet on stiff frame

Proposal of methodology for the computation of lifespan for stochastic
loading including dynamic behaviour

Structural design, strength analysis and optimization of breakdown truck
body

Hyperelastic material models and their applications

Noise and vibration decreasing of ventilation system by using numerical
acoustic analysis

Optimization of selected structural members of the wing of training airplane
fighter

Proposal of methodology for the measurement of residual stresses by
digital image correlation method

Strength analysis of composite monocoque structure of Formula Student
car on the basis of numerical model

Material models with isotropic and kinematic hardening and their
applications

Analysis of geometrically nonlinear thin-walled shells

Analysis of sandwich structures by the finite element method

Design of the perforating device for punching the plastic polymer cliché
needed for tampon printing

Finite element analysis of joints in steel structures

Design and strength analysis of supporting truss of airplane structure
Modification of the beam with the aim mass decreasing and preservation of
strength and stiffness parameters
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Sabol Eduard
Stohr Roébert

Computation of nonstationary thermal fields by FEM

Modification of robotic collection of components of the assembly station for

electronic locks of cars

RESEARCH AT THE DEPARTMENT

Area of research:

v' Development of non - traditional experimental methods for mechanical and mechatronic

systems

v" Development of computer methods and algorithms for numerical simulation and optimization

of systems

AN

Methods of experimental and numerical modelling of mechanical systems
Using of experimental methods for development of methodology for identification and

prediction of failures in supporting elements of mechanical systems

AN N N NN

Stochastic processes and limit states of mechanical systems

Development, verification and using of modern experimental methods of mechanics
Measurement of residual stresses by the hole-drilling and Ring-Core methods
Modal analysis of mechanical sytems

Measurement of deformation and stress states by the methods of photoelasticity
Fatigue analysis and determination of life-span of mechanical systems

Research of modules for intelligent robotic systems

PROJECTS OF THE DEPARTMENT

Title of the project

Type of the project
Number of the project
Principal investigator
Time period of the
project

Annotation of the
project

Title of the project

Type of the project
Number of the project
Principal investigator
Time period of the
project

Annotation of the
project

Analysis of causes of mechanical
qualification of strains and stress fields
VEGA

VEGA 1/0393/14

prof. Ing. Franti§ek Sim&ak, CSc.

2014 - 2017

systems failures by the

Failures of machines and equipments are mostly caused by crossing of
critical states that are defined by limit values of stresses and deformations
in locations of critical loading. The project is oriented to development of
methods for analysis of failure cases in supporting elements of mechanical
systems by the quantification of strain and stress fields with the help of
using experimental and numerical methods of mechanics. The suggested
treatments will be used for the reliability and residual life assessment of
machines and equipments.

Development of modern numerical and experimental methods for
analysis of mechanical systems

VEGA

VEGA 1/0721/16

Prof. Ing. Jozef Bocko, CSc.

2016 - 2019

Increasing demand for productivity of machines and equipment and the
pressure to decrease their prices necessitate to provide exact prediction of
their properties and determination of their critical states. This is connected
with the requirement to develop and exploit new effective numerical and
experimental procedures. The preject is oriented to research of properties
of supporting members of structures by using modern numerical and
experimental methods of mechanics. Numerical methods are common
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Title of the project

Type of the project
Number of the project
Principal investigator
Time period of the
project

Annotation of the
project

Title of the project

Type of the project
Number of the project
Principal investigator
Time period of the
project

Annotation of the
project

Title of the project

Type of the project
Number of the project
Principal investigator

tools in engineering practice, but these methods alone are not able to give
satisfactory picture about structural state In opposite case, it would be
necessary to model not only actual loading of structure, but also whole
process of their production. The project is oriented to exploration of
structural behaviour of structures with respect to their critical states by
comparison of numerical and experimental ethods. The project is focused
especially to thin-walled slender members suffering to excessive vibration.

Development of methodology for determination of residual stresses
by modern experimental methods of mechanics

VEGA

VEGA 1/0751/16

doc. Ing. Miroslav Pastor, PhD.

2016 - 2019

Analysis of possibilities of creation new methodology for determination of
correction coefficient for determination of residual stresses by the hole
drilling and Ring-Core method. Proposal of new software product for
determination of correction coefficient by using numerical modelling as
well as on the basis of data gained from experimental measurements. New
developed software allows not only to process data from experiments, but
also their presentation in graphic form. Proposal of new methodology for
evaluation of released deformations on the surface of machine parts by
modern optical methods with the aim to assess residual stresses. Proposal
of modular chain using of several experimental methods for determination
of residual stresses.

Quantification of residual stresses in elements of mechanical,
mechatronic and biomechanical systems

APVV

APVV15-0435

Dr.h.c. mult. prof. Ing. FrantiSek Trebuna, CSc.

2016 - 2019

Project is devoted to the quantification of residual stresses that occur in
the structure or its supporting member due to technology of production,
assembling, joining to its environment, thermal influences or overloading.
Residual stresses are superimposed to stresses that results from actual
loading of structure and they can considerably influence resulting stress
state. This can have significant influence to the lifespan of mechanical
parts of machines and equipment, but also mechanical and biomechanical
systems or various implants produced by 3D technologies. Accordingly,
the knowledge of residual stresses is significant for the analysis of actual
state of investigated element. Modern computer based methods of
analysis allow to provide simulation of complex materials and loadings, but
simulation of production and loading conditions that meets the supporting
element of structure during technology process and using is practically
impossible. This is the reason why the experimental methods of
mechanics are necessary for providing adequate analysis of structural
state. The project will be devoted to methodology of measurement of
residual stresses including their quantification and application in
mechanical, mechatronic and biomechanical systems.

Research and development of intelligent mobile robotic platforms
and positioning systems with high precision for using in research,
development and industry

Stimuli

Req 00169-003

Dr.h.c. mult. prof. Ing. FrantiSek Trebuna, CSc.
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Time period of the 2015-2018

project

Annotation of the The aim of industrial (applied) research is to solve complex robotic
project modules that create positioning system with extraordinary high precision of

positioning (min. 5.10-4 mm) which will be competitive on world trades,
especially experimental systems of prestigious European and world
research centers. The systems in question will fulfill increased demands
on stiffness, resistance against thermal loading and resistance against
increase radiation. Important part of project solution will by optimization of
kinematic structure as well as system of arrangement and control of the
whole positioning system.

VISITS OF STAFF MEMBERS TO FOREIGN INSTITUTIONS

Employees and students Country

doc. Ing. Peter Frankovsky, PhD. Faculty of Mechanical Engineering, University of
Zielona Géra, Poland

VISITS OF STAFF MEMBERS FROM FOREIGN
INSTITUTIONS

Employees and students Country

prof. Ing. Miroslav Okrouhlik, CSc. Institute of Thermomechanics, The Czech Academy of
Sciences, Czech Republic

Dr hab. inz. Piotr Kuryto Prof. UZ Faculty of Mechanical Engineering, University of Zielona
Gora, Poland

dr inz. Dariusz Michalski Faculty of Mechanical Engineering, University of Zielona
Gora, Poland

MEMBERSHIP IN SLOVAK PROFESSIONAL
ORGANISATIONS

Member of Editorial Committee of Home Association of Slovak Mechanical
Journals Engineers

FrantiSek Trebufia, Dr.h.c. mult. prof. Ing., FrantiSek Trebuna, Dr.h.c. mult. prof. Ing.,
CSc. CSc.

Czech and Slovak Association for Slovak Association for Mechanics
Mechanics FrantiSek Trebufia, Dr.h.c. mult. prof. Ing.,
FrantiSek Trebufia, Dr.h.c. mult. prof. Ing., CSc., Frantisek Sim¢&ak, prof. Ing., CSc.,
CSc. Jozef Bocko, prof. Ing., CSc., Ingrid Delyova,

doc. Ing., PhD., Rébert Hunady, doc. Ing.,
PhD., Miroslav Pastor, doc. Ing., PhD

MEMBERSHIP IN INTERNATIONAL PROFESSIONAL
ORGANISATIONS

Member of Editorial Committee of Frantisek Trebura, Dr.h.c. mult. prof. Ing.,CSc.
Foreign Journals New YorkAcademy of Sciences
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FrantiSek Trebuna, Dr.h.c. mult. prof. Ing.,
CSc.

Technical Scientific Committee IMEKO
Technical Mechanics

PUBLICATIONS

Books:

(1]

TREBUNA, Franti$ek - PASTOR, Miroslav -
HUNADY, Rébert - FRANKOVSKY, Peter -
HAGARA, Martin: Optické metédy v
mechanike / - 1. vyd - KoSice : TU - 2017.
-550 s.. - ISBN 978-80-553-3168-3.

Journals:

(1]

FRANKOVSKY, Peter - OSTERTAG, Oskar
- OSTERTAGOVA, Eva - TREBUNA,
FrantiSek - KOSTKA, Jan - VYROSTEK,
Marek: Experimental analysis of stress
fields of rotating structural elements by
means of reflection photoelasticity / -
2017. In: Applied Optics. Vol. 56, no. 11
(2017), p. 3064-3070. - ISSN 1559-128X

FrantiSek Trebuna, Dr.h.c. mult. prof. Ing.,
CSc.

International Biographical Centre
Cambridge, England

FrantiSek Trebuna, Dr.h.c. mult. prof. Ing.,CSc.

(6]

(7]

American Journal of Mechanical
Engineering. Vol. 5, no. 6 (2017), p. 263-
268. - ISSN 2328-4110 .

PASTOR, Miroslav - TREBUNA, Frantigek -
LENGVARSKY, Pavol: Strength Analysis
of Steel Support Structure /2017.In:
American Journal of Mechanical
Engineering. Vol. 5, no. 6 (2017), p. 345-
349. - ISSN 2328-4110.

PASTOR, Miroslav - TREBUNA, Frantigek -
CARAK, Peter - KOSTKA, Jan: Analysis of
Stress Fields on Supporting Elements of
Structures with Different Geometry of
Holes / - 2017.In: American Journal of
Mechanical Engineering. Vol. 5, no. 6
(2017), p. 247-251. - ISSN 2328-4110

(21 TREBUNA, Frantisek - KELEMEN, Michal - 1 TREBUNA, Peter - PASTOR, Miroslav -
VIRGALA, lvan - GMITERKO, Alexander: TREBUNA, FrantiSek - SIMCAK, FrantiSek:
Kinematic Analysis of Planar Parallel The analysis of failure causes of the
Mechanism / 2017. In: American Journal of rotor shaft of steam turbines /- 2017. In:
Mechanical Engineering. Vol. 5, no. 6 Metalurgija. Vol. 56, no. 1-2 (2017), p. 233-
(2017), p. 303-306. - ISSN 2328-4110 236. - ISSN 0543-5846

5 SARGA.  Patrk - BECK, Stef i [9) PASTOR, Miroslav - TREBUNA, Peter -

o I REBUNA. Eramtisok Design of a bend TREBUNA, Frantidek - SIMCAK, Frantigek:
testing m’achine for determination of The fallure ar_nalysis .°f the holder of a
residual stresses by the MTS-3000 ring- crusher moving knife / - 2017.In:
core system / - 2017.In: American Metalurgija. Vol. 56, no. 1-2 (2017), p. 226-
Journal of Mechanical Engineering. - 2017 228. - ISSN 0543-5846
\2/5"2-854 e 6 (2017), p. 269-273. - ISSN [10] BOCKO, Jozef - LENGVARSKY, Pavol:

) Buckling of single-walled carbon

4] TREBUNA, Frantisek - KOSTKA, Jan - nanotubes with and without defects / -
PASTOR. Miroslav - SARGA Patrik - 2017.In: Journal of Mechanical Science
FRANKO’VSKY, Peter: Pro;’)osal of and Technology. Vol. 31, no. 4 (2017), p.
Methodology for Determination of 1825-1833. - ISSN 1738-494X
Stresses around Groove by Photo KULA. Tomas - BOCKO. Jozef - HUNADY
Stress Method / - 2017.In: American o Rébert -()Sn&a:NITZER Marc;ie- ROSZKOS.
Journal of Mechanical Engineering. Vol. 5, Cosmin  Stefan: étabilit ;

: y loss of
n?sg[\E2203127§4p1 13025'328' - ISBN 2328-4102 axisymmetric cylindrical shell under
} ; axial pressure load / - 2017. In: American

N o Journal of Mechanical Engineering. Vol. 5,

[5] TREBUNA, FrantiSek - BOCKO, Jozef -

PASTOR, Miroslav - LENGVARSKY, Pavol: no. 06 (2017), p. 341-344. - ISSN 2328-

Deformation and Strength Properties of

E'as,i',c ,Mem';ers. of t“'?h P;%‘;';"I“f 2] HAGARA, Martin - BOCKO, Jozef:
osttioning  Equipmen - -1 Experimental Assumption of Steel Pipe
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(13]

Modal Parameters Using Common and
Simplified Approach / - 2017.In:
American Journal of Mechanical
Engineering. Vol. 5, no. 6 (2017), p. 284-
288. - ISSN 2328-4110

LENGVARSKY, Pavol - PASTOR, Miroslav
- BOCKO, Jozef: Riveted Joints and
Linear Buckling in the Steel Load-
bearing Structure / - 2017. In: American
Journal of Mechanical Engineering. Vol. 5,

[21]

Systems and Signal Processing. Vol. 93
(2017), p. 66-79. - ISSN 0888-3270

FABIAN, Michal ml. - BURDA, P. -
SVIKOVA, Maria - HUNADY, Rébert: The
Influence of magnetic field on the
separation of droplets from ferrofluid jet
/- 2017.In: Journal of Magnetism and
Magnetic Materials. Vol. 431 (2017), p. 196-
200. - ISSN 0304-8853

no. 6 (2017), p. 329-333. - ISSN 2328-4110 [22] KALAVSKY, Adam - HUNADY, Robert -
KICKO, Michal - KUCINSKY, Martin:
[14] BOCKO, Jozef - DELYOVA, Ingrid - SIVAK, Calculation of the Fatigue Life of a
Peter - TOMKO, Marian: Selection of a Dynamically Loaded Component / -
significant numerical model of plasticity 2017. In: American Journal of Mechanical
for the purpose of numerical analysis of Engineering. Vol. 5, no. 6 (2017), p. 252-
plastic reinforcement / - 2017. In: 256. - ISSN 2328-4110
American Journal of Mechanical ,
Engineering. Vol. 5, no. 6 (2017), p. 334- (23] KICKO, Michal - FRANKOVSKY, Peter -
340. - ISSN 2328-4102 HUNADY, Roébert - KALAVSKY, Adam -
KOSTKA, Jan: Determination of the
[15] ROSZKOS, Cosmin Stefan - BOCKO, Jozef fatigue life of the vehicle construction
- KULA, Toma$ - SARLOSI, Juraj: Static based on strength calculations / -
and dynamic analysis of a truck brake 2017. In: American Journal of Mechanical
system storage reservoir / - 2017.In: Engineering. Vol. 5, no. 6 (2017), p. 274-
Scientific letters of academic society of 279. - ISSN 2328-4102
Michal Baludansky. Ro¢. 5, €. 5 (2017), s. .
148-153. - ISSN 1338-9432 [24] PAVELKA, Peter - HUNADY, Roébert -
KUCINSKY, Martin: Modal analysis using
16] LENGVARSKY, Pavol - BOCKO, Jozef: the signal processing toolbox of Matlab
Mechanical Properties and 2017 / - 2017.In: American Journal of
Eigenfrequencies of Graphene Sheets / Mechanical Engineering. Vol. 5, no. 6
- 2017. In: Acta Mechanica Slovaca. Ro¢. (2017), p. 312-315. - ISBN 2328-4102
21, €. 3(2017), s. 26-32. - ISSN 1335-2393 ,
[25] KURYLO, Piotr - FRANKOVSKY, Peter -
[17] BOCKO, Jozef - LENGVARSKY, Pavol: TREBUNA, Peter - CIZNAR, Peter -
Application of finite element method for KELEMEN, Michal: Modern methods of
analysis of nanostructures / - 2017. In: shaping the surface layer of iron casting
Acta Mechanica et Automatica. Vol. 11, no. / -2017. In: International Journal of Applied
2 (2017), p. 116-120. - ISSN 1898-4088. Engineering Research. Vol. 12, no. 2
18] HAGARA, Martin - PASTOR, Miroslav: (2017), p. 207-211. - ISSN 0973-4562
Full-field Stress Analysis of a Crane
Hook Model Performed by Finite 26 KELEMEN, MlChal - VlRGALA,’ Ilvan -
Element Ana|ysis and D|g|ta| |mage KELEMENOVA, ’Tatiana - MIKOVA, Lubica
Correlation Method / - 2017. In: American - FRANKOVSKY, Peter: Guitar playing
Journal of Mechanical Engineering_ Vol. 5, robot / - 2017. In: Acta Mechanica Slovaca.
no. 6 (2017), p. 293-297. - ISSN 2328- Ro¢€. 21, €. 4 (2017), s. 10-15. - ISSN 1335-
4110 2393
19 KELEMEN, Michal - PASTOR, Miroslav - 271 FRANKOVSKY, Peter - DOMINIK, Lukas -
VIRGALA, Ivan - GMITERKO, Alexander: GMITERKO, Alexander - VIRGALA, Ivan -
Precision positioning with mechanically KURYLO, Piotr - PERMINOVA, Olga:
amplified actuator / - 2017. In: American Modeling of two-wheeled self-balancing
Journal of Mechanical Engineering. Vol. 5, robot driven by DC gearmotors / -
no. 6 (2017), p. 316-320. - ISSN 2328- 2017. In: International Journal of Applied
4102 Mechanics and Engineering. Vol.. 22, no. 3
(2017), s. 739-747. - ISSN 1734-4492
200 HUNADY, Rébert - HAGARA, Martin: A ] ]
new procedure of modal parameter [28] DELYOVA, Ing”d - SIVAK, Peter: The
estimation for high-speed digital image Fatigue Fracture Caused by a Random
correlation / - 2017.In: Mechanical Operating Process/ - 2017. In: American
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Journal of Mechanical Engineering. Vol. 5,
no. 6 (2017), p. 350-354. - ISSN 2328-4110

(7]

LENGVARSKY, Pavol - BOCKO, Jozef:
Modal analysis of graphene sheets
embedded in elastic medium using finite

[29] SIVAK, Peter - DELYOVA, Ingrid - element method / - 2017. In: Experimental
DIABELKOVA,  Patricia:  Analysis  of Stress Analysis 2017. - Kosice : TU, 2017
sandwich structures by the FEM / - S. 170-173. - ISBN 978-80-553-3166-9
2017. In: American Journal of Mechanical
Engineering. Vol. 5, no. 6 (2017), p. 243- 8] SEGLA, Stefan: Dimensional geometric
246. - ISSN 2328-4102 Optimization of a Wheel Loader

Mechanism / - 2017. In: Dynamika tuhych
Conferences: a deformovatelnych téles 2017. - Usti nad
i . ) . Labem : Univerzita J.E.Purkyné, 2017 P. 1-
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ISBN 978-80-553-3166-9 2017. - Usti nad Labem : Univerzita

. . J.E.Purkyné, 2017 P. 1-8. - ISBN 978-80-
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Jan - CARAK, Peter: Vplyv geometrickej 827 (2016), p. 205-208. - ISBN 978-3-
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symetricky rotacnej Skrupiny / - 2017. In;

Novus Scientia 2017. - KoSice : TU, 2017 121 HAGARA, Martin - PASTOR, Miroslav -
S. 101-104. - ISBN 978-80-553-3080-8. CARAK, Peter: The proposal of
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(5] SCHNITZER, Marek - HUDAK, Radovan - smoothing parameters for StressStrain
ZIVCAK, Jozef - KULA, Tomas - BOCKO, analysis performed by digital image
Jozef - KARASEK, Michal: PLA Implant correlation / - 2017.In: Experimental
Design,  Structural Analysis and Stress Analysis 2017. - Kosice : TU, 2017
Topological Optimization / - 2017.In: S. 31-38. - ISBN 978-80-553-3166-9
Novus Scientia 2017. - KoSice : TU, 2017
S. 178-182. - ISBN 978-80-553-3080-8 113) HUNADY, Roébert - PAVELKA, Peter:

Experimental modal analysis of a free

[6] KULA, Tomas - BOQKO, Jozef - KOSTKA, Suspended composite plate by using
Jan - FRANKOVSKY, Peter: Analysis of high speed DIC method / - 2017. In: EAN
Axially Compressed Cylindrical Shells 2017. - Kosice : TU, 2017 S. 223-230. -
Influenced by Geometrical Imperfections ISBN 978-80-553-3166-9
Using Finite Element Method/ - 2017. In:

Experimental Stress Analysis 2017. - [14] PAVELKA, Peter - HUNADY, Robert:
KoSice : TU, 2017 S. 193-200. - ISBN 978- Determining modal parameters of
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frequency response function / - 2017. In:
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SIVAK, Peter - DELYOVA, Ingrid -
KALUJA, Tomas: Determining the
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Activities at the department

Date Title of the event, activity characterizing the life at the department in 2017
02/2017 Tatramat — ohrievace vody, s. r. 0. (Ing. DuSan Hanusc¢ak)
05/2017 Tanta university in Egypt, Faculty of Mechanical Engineering (prof. Abd elnaby Kabeel)

EDUCATION AT THE DEPARTMENT

STUDY PROGRAMS
Master's degree: PhD. degree:
e Power Machines and Equipments o Power Machines and Machinery

Number of the students

(till 31. 12. 2017) on the study programs
guaranteed by the department:

first year of study:
— 7 internal form of study
— 0 external form of study
second year of study:
— 5internal form of study
— 0 external form of study

Number of the graduates (2016/2017)

on the study programs guaranteed by the
department:

— 5 students in the internal form of master's
degree

— 0 students in the external form of master's
degree

— 1 PhD. students in the internal form of
study (defended PhD. thesis)

— 0 PhD. student in the external form of
study

GRADUATE PROFILE

MASTERS’S PROGRAM (Ing.)
Power Machines and Equipments

The alumnus of the study programme will receive 2nd stage of study's knowledge in order to perform
qualified solution of problems in the wide area of power engineering; focused on the mechanical
engineering, metallurgy, ecology and economic and legislation aspects. The knowledge is supported
by modern information technologies; at activities related to the production, distribution, projection and
operation in various companies and institutions concerning power engineering.

PhD. PROGRAM (PhD.)
Power Machines and Machinery

The study of the third stage of university study is focused on preparation of high - qualified employees
of scientific research and development in the all fields of power engineering.

Doctoral study programme, as the study programme of the third stage of study, is focused on receiving
knowledge based on the present state of scientific knowing in the given area. The study is reflection of
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independent creative activity of a student at scientific research and his/her own contribution to
scientific knowledge. Standard length of the doctoral study for internal students is 4 years; for external

students 5 years.

LIST OF SUBJECTS GUARANTEED BY THE DEPARTMENT

v" Applied Mechanics

v Audits, Certifications and Legislation in
Power Engineering

Business Ethics

Cogeneration Systems

Combustion Engines

Combustion Equipments and Heat
Exchangers

Computational Support of Power
Equipments Projection

Cooling Equipments and Heat Pumps
Design of Power Equipments |.

AN NN

\

Design of Power Equipments Il
Designing of energy systems

Diagnostic Methods in Power
Engineering

Diploma Thesis

Electrical Power Engineering

Energy Resources and Conversion
Foundations of Nuclear  Power
Engineering

ANANENEE RN

AN NI NN

GRADUATE THESES
MASTER'S THESES:

Brezina Martin

Korosi Peter
Lacko René
Staronovoa Michaela

Stochova Lenka

PhD. THESES:

A R N N N N RN

AN

ANANEN

RESEARCH AT THE DEPARTMENT

Area of research:

v' Plasma technology
Renewable energy sources
Plasma treatment of dangerous wastes.

AU

hydrogen.

\

materials.

{\

Fuel Economy

Gas Facilities

Heat and Mass Transfer

Heat Supply

Industrial Ventilation

Manufacturing and Professional
Practice

Materials and Technologies in Energy
Measurement, Control and Automation
of Heat Processes

Measuring and Measurement Methods
in Power Engineering

Modelling and Simulation of Heat
Processes

Pumps, Compressors

Selected Chaptersof Heating
Technology

Semester Project

Steam, Gas and Water Turbines
Technical Equipments for Ventilation
and Air Conditioning

Water Economy

Optimization of heating systems using alternative technologies in the firm
Tatramat - water heaters, s.r.o.

The structural design of the metal hydride tank with heat exchanger.
Optimization of flow characteristics of the valve.

The analyse of the possibilities determining the coefficient of thermal
conductivity of the powder materials.

Increase the efficiency of heat and power plant using organic Rankine
cycle and cogeneration unit.

Storage of excessive electric power made of alternative energy sources; in the form of
Research of intensification of storage capacities of hydrogen for adsorption and absorption

Research of cooling intensity of curved heat - exchanging areas.

v Filtration of natural gas before compression in the process of natural gas transport.
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v" Flow and heat transfer in natural gas coolers.
v" Numerical simulations of heat transfer in specific technical applications and porous materials.

Research characteristics:

The research is focused on utilization and optimization of renewable energy sources. Emphasis was
on hydrogen technologies which represent ecologically clean energy. In the framework of grant
projects and projects funded by the European Structural Funds, utilization of solar power using
photovoltaic cells in order to produce hydrogen, which is used as interlink in the process of energy
storage, is solved. The research in the area of plasma treatment of wastes is solved too. This
technology enables the dangerous waste to decrease its volume by high - temperature separation of
thermally decomposable waste components.

On the basis of co - operation with industrial practice, the potential for solution of current issues from
practice was created. The issues focused on the transport issues of natural gas which is related to
filtration, compression and cooling of gas in compressor stations.

The department has high specialised staff altogether with doctoral students in order to solve tasks like
these.

Areas of expertises:

v' CAD systems (Pro - Engineer, v Mechanics of non - rigid materials
Siemens NX, ...) (fluids)

v" CFD systems (ANSYS_CFX) v" Heat and mass transfer

v' Dimensional analysis v" Thermodynamics

v" Hydrogen - processing technologies v' Thermogravimetry

v' Plasma technology for waste treatment

v" Mathematical and physical modelling

of power engineering systems

PROJECTS OF THE DEPARTMENT

Title of the project Research of function, activities and management of the new type of
compressor driven by heat accumulated and generated inside metal
hydrides.

Type of the project Grant VEGA

Project number 1/0752/16

Principal investigator  doc. Ing. Tomas Brestovi¢, PhD.

Time period of the 1/2016 - 12/2018

project

srnor;:(t:?tlon of the The project is aimed at research of thermal cycles of hydrogen

compressors utilizing metal hydride materials,which exhibit substantial
pressure gradients as a function of their temperature. To achieve the
objectives isnecessary basic research of storage capacities of selected
series of metal hydrides respecting the operating pressure for predefined
acceptable operating temperatures. A significant part of the project is
creating of the functional prototype of multi-stage tandem compressor
serving on compression of hydrogen. This compressor will include properly
used types of alloys based on the elements La, Ce and Ni. By the suitable
combination of alloy composition can be achieved an optimal equilibrium
pressure of hydrogen absorption in one of tanks of tandem pair and it is
also possible to increase the pressure by the heating of tank. The creation
of prototype requires structural design of the device with heat pump, which
serves for the transport of heat between tanks and the creation of
prototype require.

Title of the project Implementation of new technologies in the production and hydrogen
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Type of the project
Project number
Principal investigator
Time period of the
project

Annotation of the
project

Title of the project

Type of the project

Project number
Principal investigator
Time period of the
project

Annotation of the
project

storage field and their transformation in educational process for
increasing the quality of education in the power machines and
equipments branch.

Grant KEGA
005TUKE-4/2016

Ing. Natalia Jasminska, PhD.
1/2016 - 12/2018

The essence of the present scientific project represents an extension of
the project 041TUKE-4/2013 ,Hydrogen and hydrogen technologies®. The
research is focused on the implementation of new technologies in the
production and storage of hydrogen and the application of knowledge, in
which it will be the acquired knowledge and skills applied in the context of
improving the quality of the educational process in the field 5.2.6. Power
Machines and Equipment through specialized training in ,Laboratory of
hydrogen technologies. Complex research and development will be
devoted to the production of hydrogen, storage of hydrogen and optimal
operation of the hydrogen system. In the scope of the project is planned
extension of the laboratory equipment, where it will be implemented
experimental measurements, the result of which will be summarized in
scientific-pedagogical publications (monographs, university textbooks,
current content articles, patent registration). To increase the efficiency of
transfer of knowledge from experimental research into the educational
process is planned also implementation of information and communication
technologies.

New technologies for the processing of hazardous wastes and their
implementation to educational process in the field of energy
machines and equipment

Grant KEGA

003TUKE-4/2016
prof. Ing. Maria Carnogurska, CSc.
1/2016 - 12/2018

The essence of the scientific research project consists in demonstrating
the applicability of plasma technology in two types of hazardous waste
management. These are the fly and selected type of waste containing
asbestos. Research about the suitability of the use of high temperature
waste treatment is focused on the development and application of target
knowledges, which will be applied in the preparation of innovative
educational programs, used energy systems through specialized training
in specialized laboratories. Comprehensive research and development will
be dedicated to application referred technology in waste treatment. High
temperature waste treatment with low ionized plasma allows the efficient
disposal of hazardous waste, as well as material and energy recovery of
products formed in this process. Verification and review of the positive and
negative aspects of this new and underused technology in waste
management constitute the benefit for the scientific sector, for practice, but
especially given the possibility of spreading ideas in the education of a
new generation of students. The project is also envisaged with the
completion of the "Plasma technology" laboratory, where will carry out
experiments of plasma wastes melting, the results of which will be
summarized in the scientific monograph titled New techniques of
hazardous waste treatment.
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Title of the project

Type of the project

Project number
Principal investigator
Time period of the
project

Annotation of the
project

Development equipment for efficient compression and storage of
hydrogen using new metal hydride alloys

Grant APVV

APVV-15/0202
doc. Ing. Tomas Brestovi¢, PhD.
7/2016 - 6/2019

The project aims to development of unique prototype devices at efficient
compression of hydrogen using metal hydride storage tandem in
conjunction with a heat pump. The development of device closely related
to the research of thermal cycles hydrogen compressor utilizing metal-
hydride alloys, which have a significant pressure gradients according to
their temperature. The research of capacities of storage of selected types
of metal hydride alloys is necessary to achieve effective hydrogen
compression. The operating pressures should be respected at predefined
acceptable operating temperatures. The output of the project is the
development of a functional prototype of the tandem compressor to
compress the hydrogen that will be to contain suitably used types of metal
hydride alloys. Prototype development requires structural design of the
heat pump system, serving to transport heat between reservoirs and
optimize the management with the creation of an algorithm for increase
effectiveness. The application organization long-term cooperates with
businesses in research of hydrogen technologies and their utilization in the
automotive and energy industries. In the case of confirmation of theoretical
assumptions, technology of research replaces today existing technology
certainly. The researching technologies have a number of crucial
advantages such as lower energy consumption, simpler and more
compact design, saving on installation space, lower estimated cost,
significantly lower service costs in achieving longer life and high standards
of safety by avoiding contact with the moving parts of the system with
compressed hydrogen. Development of hydrogen compressor has great
potential for innovation needs of social and economic practice in the
development and application of hydrogen technologies in the automotive
industry and transport, especially in the context of Slovak European
innovation strategy.

MEMBERSHIP IN SLOVAK PROFESSIONAL
ORGANISATIONS

Plynar Vodar + Karenar (SK)

Peter Lukacg, Ing., PhD.

MEMBERSHIP IN INTERNATIONAL PROFESSIONAL
ORGANISATIONS

Journal of Applied Science in the
Thermodynamics and Fluid Mechanics (CZ)

Maria Carnogurska, prof. Ing., CSc.
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PUBLICATIONS

Books

[71 CARNOGURSKA, M., LAZAR, M., DOBAKOVA, R,
. i o MAREK, J.: Load on a wind turbine blade and its stress
(] BRE$T0V|C‘ T, .JASMINSKA, N., LAZAR} Mf Metal condition. In: International Journal of Engineering
hydride tank cooling at hydrogen absorption into the Research & Science (IJOER). Vol. 3, no. 9 (2017), p. 40-
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International Journal of Engineering Research and
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ISBN 978-80-553-3145-4. [10] DOBAKOVA, R., JASMINSKA, N., BRESTOVIC, T,
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. . . treatment. In: Global Journal of Advanced Engineering
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BRESTOVIC, T., JASMINSKA, N, VDUI’?ISIN,’ M., 12. ISSN 2349-0292.
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Vol. 7, no. 10 (2017), p. 1-15. ISSN 2076-3417. hydride tank by the hydrogen. In: International Research
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EDUCATION AT THE DEPARTMENT
STUDY PROGRAMS

Bachelor's degree: PhD. degree:

e Transport Machines and Machinery

Master's degree:

e Transport Engineering and Logistics = Number of the students
(till 30. 10. 2017)
on the study program guaranteed by the
department:
first year of study:
— 13 internal form of study
second year of study:
— 10 internal form of study

Number of the graduates (2016/2017)
on the study programs guaranteed by the
department:
— 10 students in the internal form of
engineering study
— 0 students in the external form of
engineering study
— 0 PhD. students in the internal form of
study (defended PhD. thesis)
— 0 PhD. students in the external form of
study (defended PhD. thesis)

GRADUATE PROFILE

MASTER’S PROGRAMS (Ing.)
Transport Engineering and Logistics

The study program “Transport Engineering and Logistics” in the branch of study “Transport Machines
and Machinery“ is a 2 - years engineer's study after the first 3 years of previous relevant Bc. - study. In
the framework of this program there are presented basic information and knowledge from the area of
theoretical principles, machine design (steel supporting structure and drives) and operation of transport
and handling machines. There are described all important transport machines and machinery, which are
working continuously (i.e. the large - scale spectrum of conveyors) and cyclically (i.e. lifting machines —
the wide range of cranes and lifts), as well as fundamental principles of material flow projection and
transport logistics applications.

PhD. PROGRAMS (PhD.)

Transport Machines and Machinery

The graduate obtains wide and deep theoretical knowledge in the field of transport and handling
machines and machinery. He masters scientific methods of research and development in the area of
transport machines and logistics. He can find a qualified job in research and development institutes in
leading positions, as well as in technical universities. His professional skills are supported by ability to
articulate autonomously and to solve research tasks, together with leading of a research team.
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LIST OF SUBJECTS GUARANTEED BY THE DEPARTMENT

CA - Methods of Structures Design
Logistics of Production and Technical
Systems

Drives and Transmissions |.
Experimental Methods

Social - Science Subject

Building Mechanics

Theory and Design of Earthmoving
Machines

Applied Mathematics

Progressive Production Technologies
Safety of Technical Systems
Reliability of Technical Systems
Theory and Design of Conveyers
Drives and Transmissions Il.
Semestral Project

Steel Structures Design |.

Storages and Storage Management
Projection of Flexible Production Systems
Computer Aided Design |.

Technical Drawing

Computer Aided Design I. and II.
Machine Parts and Mechanisms II.

4
4

AN N NN

AN NN N N N N N N N N NE NN

GRADUATE THESES
MASTER'S THESES:

Transport Engineering and Logistics

Petrusova, Anna
Lavéak, Matus

Jenca, Radovan
Kostelnik, Jozef

Rasso, Filip
moulds

Hrindova, Anna
machine

Kovacs, Ladislav

Hudak, Simon
workshop

Sekerak, Daniel

ANANENENENENEN

N N N N N N NN

Machine Parts and Mechanisms .
Numerical Methods in Mechanics
Theory and Design of Lifting Machines
Operational Strength

Year - Class Project

Theory of Vehicles

Maintenance, Diagnostics and Repairs of
Machines

Steel Structures Design .

Computer Aided Design Il.

Logistics and Material Flows
Diploma Work

Elements of Mechanical Engineering
Draw up of Technical Documentation
Machine Parts

Parts of Machines and Mechanisms
Machine Parts and Mechanisms ll.
Computerized Graphics

Material Flows and Logistics

CAD - Systems

Technical Documentation

Transport Systems

Elements of Design

Analysis and construction of mechanical boot lock for passenger motor car
Construction of side opening mechanism for freight wagon

Construction of double-girder bridge crane 12,5/5t—-24 m

Construction of double-girder bridge crane 35t —23 m

Solution of inter-operation transport system for handling with injection

Proposal of storage logistic system and construction of storage/retrieval

Stationary jig for rotation of metal sheet coils by 90 degrees
Construction of bridge crane 20/5 t — 18 m specified for operation in

Design proposal of frontal bumper for passenger car using the CAD and

optimisation of it with regard to aerodynamics

Sekerak, Jan
support

Design proposal of frontal bonnet for passenger car by means of the CAD-
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PhD. THESES:

Transport Machines and Machinery

Petréci Jan Increasing the output characteristics and reliability of the one-wheeled
vehicle power unit

Lumnitzer Jan Identification of skewing arising processes for cranes and possibility of its
elimination

Puskar Dusan Research management system and components of internal combustion
engines to focus on optimizing their operations and increase efficiency

Boslai Rébert Creating parametric 3D model of the car and its treatment using selected
parameters

Moravi¢ Marek Control of dangerous vibration of mechanical systems drives

Zulova Lucia Controlling of dangerous vibrations and noisiness in the mechanical drive
system

AWARDS OF DEPARTMENTAL EMPLOYEES

Award of the Automotive Industry Association of the Slovak Republic concerning the best diploma work
in the year 2017, namely the 3" place for tutorial of the diploma theses awarded to doc. Ing. Michal
Fabian, PhD.

RESEARCH AT THE DEPARTMENT

Area of research:
Transport Engineering and Logistics

v" Optimisation of material flows

v ldentification and simulation of logistic relations in production control and supplying

v" New concepts of more perfect handling machines and machinery with high - level reliability
characteristics

v' Experimental verification of dynamic properties of steel supporting structures of transport
machines from the point of view of their reliability and residual durability

Machine Design and Machine Parts

v" Tuning-up of torsion vibrating mechanical systems by pneumatic tuners with regard to
dangerous torsion vibration

v Diagnostics of various types of mechanical systems and equipment from the point of view of
torsion vibration and excited mechanical oscillations supplying

v' Research, development and design of new types of elastic shaft couplings
v' Optimisation of mechanical systems from the point of view dangerous torsion vibration

Research characteristics:

Up to the year 1990 there were solved at our Department various research tasks from the area of
machine design and operation of the transport, building and agricultural machinery, with regard to
analysis of dynamic characteristics and operational reliability, above all. The most important
institutions cooperating with our Department were: Institute for Mechanics of Slovak Academy of
Science, Institute for Research and Development of Engineering in Martin, Institute for Research and
Development of Engineering in Zvolen, East - Slovak Metalworks in Kosice.

The important success of the Department was obtained at the International Engineering Fair in Brno in
1975 as a result of cooperation with the Institute for Research and Development of Engineering in
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Zvolen, as well as the "Gold Medal Award” in 1976 repeatedly, in cooperation with the crane - building
factory in Brezno.

After 1990 there are two most important areas of our research activities: durability and reliability of
steel supporting structures of lifting machines; logistics and material flows.

The above - mentioned research areas are diversified into the following important topics: optimisation
of material flows, identification and simulation of logistic relations in production control and supplying,
new concepts of more perfect handling machines and machinery with high - level reliability
characteristics, experimental verification of dynamic properties of steel supporting structures of
transport machines from the point of view of their reliability and residual durability.

Cooperation with practice is focused on following topics: experimental measurement of operational
loads of steel supporting structures of transport and handling machines and machinery, prediction of
durability, project and realization of heavy load transportation, structural design of new components of
manipulation equipment, suggestion and solution of inter - operational transport, logistic project of a
Shopping - Functional Centre.

The most important cooperating partners are: US - Steel KoSice, Cargo Bratislava, Transport
Research Institute Zilina, Whirlpool Poprad, Wagon - works Poprad.

Areas of expertises:
Transport Machines and Logistics

v" Optimisation of material flows
v Identification and simulation of logistic relations of production control and supplying

v New concepts of more perfect handling machines and machinery with high - level reliability
characteristics

v' Experimental verification of dynamic properties of steel supporting structures of transport
machines from the point of view of their reliability and residual durability

Machine Design and Machine Parts
v' Research, development and design of new types of elastic shaft couplings

v' Optimisation of mechanical systems taking into consideration dangerous torsion vibrations

v' Tuning-up of torsion vibrating mechanical systems by means of pneumatic tuners with
emphasize on dangerous torsion vibration

v Diagnostics of various types of mechanical systems and equipment with regard to torsion
vibration and excited mechanical oscillation

PROJECTS OF THE DEPARTMENT

NATIONAL PROJECTS

Title of the project Research and development of technology for homogeneous charge
self-ignition using compression in order to increase engine efficiency
and to reduce vehicle emissions.

Type of the project Grant project VEGA
Number of the project  1/0473/17

Principal investigator  doc. Ing. Michal Puskar, PhD.

Time period of the 01/2017 - 12/2020
project

Annotation of the

project During the last year occurred information that one of the worldwide

reputed automotive companies installed in the motorcars equipped with
the diesel engine special software in order to hide the over-limit values of
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the nitrogen oxides, which are monitored during the emission testing
process. It is a well-known fact that the actual emission limits are very hard
and there is arising a serious problem for the automobile factories how to
meet the more and more demanding emission requirements. Taking into
consideration the above-mentioned facts, the main goal of this project is
research and development of a new technology, which will be able to keep
the efficiency level of the diesel engine, together with a significant
reduction of the emissions. This idea is highly topical in the given area of
the science and technology. The main attention is paid to the HCCI
technology (Homogeneous Charge Compression Ignition).

Title of the project Implementation of new technologies specified for solution of
questions concerning emissions of vehicles and transformation of
them into the educational process in order to improve quality of
education.

Type of the project Grant project KEGA
Number of the project 041TUKE-4/2017

Principal investigator  doc. Ing. Michal Puskar, PhD.

Time period of the 01/2017 - 12/2019
project

Annotation of the

project The main task of the research, which should be performed within the

framework of the presented scientific project, consists in implementation of
new technologies in order to solve the questions of motorcar emissions.
Consequently, the newest technical information will be integrated into the
educational process at the Faculty of Mechanical Engineering, Technical
University of KoSice, taking into consideration quality improvement of the
study branches Power Machines, Mechanical Engineering and Transport
Machines, using the specialised laboratory. During the last year occurred
information that a worldwide well-known automotive concern installed in
some of the motorcars, equipped with the diesel engines, special software,
which was able to hide the over-limit values of the nitrogen oxides that are
monitored during the emission testing process. That is to say that the
actual emission limits are very hard and therefore there is arising a serious
problem for the automobile factories to meet theses high demanding
emission requirements. The complex research and development process
will be focused on a new technology, which will be able to keep efficiency
level of the diesel engine, together with a significant reduction of the
emissions. The main attention is paid to the HCCI technology
(Homogeneous Charge Compression Ignition). The existing laboratory will
be supplemented with new devices, which enable to perform experimental
measurements, whereas the obtained results will be presented in the
scientific-pedagogical publications (monograph, university textbook,
articles published in the CC-journals, patent application). There is also
scheduled implementation of information-communication technologies in
order to increase efficiency of knowledge transformation into the
educational process.

Title of the project Research of innovative methods for emission reduction of driving
units used in transport vehicles and optimisation of active logistic
elements in material flows in order to increase their technical level
and reliability
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Type of the project
Number of the project

Principal investigator
Time period of the
project

Annotation of the
project

Title of the project

Type of the project
Number of the project

Principal investigator
Time period of the
project

Annotation of the
project

Title of the project

Type of the project
Number of the project

Principal investigator
Time period of the
project

Grant project VEGA
1/0198/15

doc. Ing. Michal Fabian, PhD.
01/2015 - 12/2017

The presented scientific project is linked with solutions of our previous
projects in order to keep a continuity of the scientific-research work at our
workplace. The main research task in the first part of this scientific project
is reduction of gaseous emissions of driving units used for transport
vehicles as well as efficiency increasing of the driving unit output
parameters. The second part is focused on projection of logistic systems in
the material flows with specification for the active logistic elements.
Another important goal of this project is development of original equipment
for on-line monitoring of operational loading of the active logistic elements,
namely the bridge cranes. The final result of this part will be development
of an innovative system for elaboration of the loading spectrums, together
with following determination of the residual durability in the selected points
of the crane supporting structures.

Development of cognitive activities focused on innovations of
educational programs in the engineering branch, building and
modernisation of specialised laboratories specified for logistics and
intra-operational transport

Grant project KEGA
021TUKE-4/2015

doc. Ing. Martin Manti¢, PhD.
01/2015 - 12/2017

Nowadays there are changing rapidly requirements concerning the
professional profile of university graduates. In order to meet the above-
mentioned requirements it is necessary to expand an amount of
knowledge as well as to realize all the required changes. Thus, it is
necessary to apply a flexible educational system in this way. This system
has to observe changes at the markets and it should be able to response
very quickly. The base of knowledge is substantial in this surrounding
because it creates processes for the demanded profile of graduate. In the
framework of this complex reality there will be developed a specialised
laboratory of the trans-operational transport and logistics, which offers a
very good possibility to obtain practical skills and professional routine for
the future graduates.

Research and development of combustion technology based on
controlled homogenous charge compression ignition in order to
reduce nitrogen oxide emissions of motor vehicles.

Grant project APVV
APVV-16-0259

doc. Ing. Michal Puskar, PhD.
07/2017 - 06/2020
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Annotation of the The Research and Innovation Strategy for Intelligent Specialisation of the
project Slovak Republic (RIS3) is a basic global strategic document determined

for supporting of the research and innovation activities in the present
epoch. This document defines the research and development priorities,
including the efficient exploitation of energy sources, reduction of
emissions and progressive technologies. The automotive industry is a
strategic branch of industry within the home and international framework.
In the past year occurred information about a fact that in some of the
motorcars was installed a software, which enabled to hide the over-limit
values of the nitrogen oxides during the emission testing process. The
automotive producers are oriented towards the essentially new technical
solutions taking into consideration the more and more demanding
emission requirements. The main attention is focused on the innovative
technology of combustion process, i.e. the HCCI (Homogeneous Charge
Compression Ignition). The HCCI technology is a combination of the
gasoline engine and the diesel engine, utilizing the best characteristic
feature of the both ignition systems. Combustion of the homogenous
charge, which is based on the controlled compression ignition, is running
all at once in the whole piston combustion area and the charge is
combusted almost completely. The homogenous mixture of the fuel with
the air reduces emissions, whereas the NOx emissions are almost
neglectable. Application of the HCCI technology was limited up to now due
to the several basic problems, for example the high values of pressures
during compression and difficult control of the self-ignition process.
Therefore this project is focused on the research and development of the
innovations specified for solution of the abovementioned problems and on
building of the HCCI-engine prototype, which will be installed in the
experimental vehicle with a presentation at the competition Shell Eco-
marathon.

VISITS OF STAFF MEMBERS TO FOREIGN INSTITUCIONS

Employees and students Country
Puskar Dusan, Ing. Czech Republic (23. 10. 2017 - 01. 12. 2017)

Ladislav - MASARYK, Michal - SLOBODA, Oskar -
BLISTAN, Peter: Principles of car body digitisation based

PUBLICATIONS on geometry extracted from views in 2D drawing

documentation - 2017. In: International Journal of Vehicle
Design. Vol. 74, no. 1 (2017), p. 62-79. - ISSN 0143-3369

Books
[2] PUSKAR, Michal - KOPAS, Melichar - KADAROVA,
[1] KULKA, Jozef - MANTIC, Martin - PUSKAR, Michal: Jaroslava: Ecological analysis related to creation of
Zeriavy mostového typu - 1. vyd. - Kosice : TU - 2017. - gaseous emissions within transport focused on fulfilment
220 s. - ISBN 978-80-553-2908-6. of the future emission standards - 2017. |In:
Transportation Research Part D. Vol. 57 (2017), p. 413—
[2] HOMISIN, Jaroslav - MEDVECKA-BENOVA, Silvia - 421. - ISSN 1361-9209.
VOJTKOVA, Jarmila: Konstrukéné riesenia uzlov v
technickej praxi - 1. vyd - KoSice : TU - 2017. - 70 s. - [3] PUSKAR, Michal - FABIAN, Michal - KADAROVA,
ISBN 978-80-553-2942-0. Jaroslava - BLISTAN, Peter - KOPAS, Melichar:
Autonomous vehicle with internal combustion drive based
on the homogeneous charge compression ignition
technology - 2017. In: International Journal of Advanced
Journals Robotic Systems. Vol. 14, no. 5 (2017), p. 1-8. - ISSN
1729-8814.

[11  FABIAN, Michal - PUSKAR, Michal - KOPAS,
Melichar - KULKA, Jozef - BOSLAI, Rébert - GURBAL,
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4] GREGA, Robert - KRAIJNAK, Jozef - ZULOVA, Lucia
- FEDORKO, Gabriel - MOLNAR, Vieroslav: Failure
analysis of driveshaft of truck body caused by vibrations -
2017. In: Engineering Failure Analysis. Vol. 79 (2017), p.
208-215. - ISSN 1350-6307.

[5] ZULOVA, Lucia - GREGA, Robert - KRAJNAK, Jozef
- FEDORKO, Gabriel - MOLNAR, Vieroslav: Optimization
of noisiness of mechanical system by using a pneumatic
tuner during a failure of piston machine - 2017. In:
Engineering Failure Analysis. Vol. 2017, no. 79(2017), p.
845-851. - ISSN 1350-6307.

[6] FALTINOVA, Eva - KOPAS, Melichar - KULKA, Jozef
- MANTIC, Martin: Critical aspects concerning dynamic
stability of earthmoving macines - 2017. In: GRANT
journal. Vol. 6, no. 1 (2017), p. 75-78. - ISSN 1805-062X.

[7] KOPAS, Melichar - FALTINOVA, Eva - MANTIC,
Martin - KULKA, Jozef: Application of dynamic model for
wheeled undercarriage of earthmoving machine to
simulate its ride - 2017. In: GRANT journal. Vol. 6, no. 1
(2017), p. 79-83. - ISSN ISSN 1805-062X.

[8] HARACHOVA, Daniela: Decomposition of driving
systems specified for rehabilitation machines - 2017. In:
Ad Alta: Journal of Interdisciplinary Research. Vol. 7, no.
2(2017), p. 271-273. - ISSN 1804-7890.

[9] HOMISIN, Jaroslav: Optimal tuning of mechanical
systems by application of a pneumatic tuner of torsional
oscillation - 2017. In: Scientific Journal of Silesian
University of Technology: Series Transport. Vol. 97
(2017), p. 47-55. - ISSN 0209-3324.

[10] MEDVECKA-BENOVA, Silvia: Analysis of gear wheel
body influence on gearing stiffness - 2017. In: Acta
Mechanica Slovaca. Ro€. 21, €. 3 (2017), s. 34-39. - ISSN
1335-2393.

[11]  KASSAY, Peter - HOMISIN, Jaroslav - URBANSKY,
Matej - GREGA, Robert: Transient torsional analysis of a
belt conveyor drive with pneumatic flexible shaft coupling
- 2017. In: Acta Mechanica et Automatica. Vol. 11, no. 1
(2017), p. 69-72. - ISSN 1898-4088.

[12] KUL'KA, Jozef - MANTIC, Martin - KOPAS, Melichar -
FALTINOVA, Eva - KACHMAN, Daniel: Heuristic
optimization approach to selecting a transport connection
in city public transport - 2017. In: Open Engineering. Vol.
7, no. 1 (2017), p. 1-5. - ISSN 2391-5439 Spdsob
pristupu: https://doi.org/10.1515/eng-2017-0001.

[13] PETROCI, Jan - MANTIC, Martin - SLOBODA, Oskar:
Power loss in a combustion engine of a prototype vehicle
- 2017. In: Diagnostyka. Vol. 18, no. 2 (2017), p. 59-64. -
ISSN 1641-6414.

[14] VOJTKOVA, Jarmila: Determining and verifying the
geometric characteristics of helical grooves in the worm
in planetary toroidal drives in a more effective way - 2017.
In: Scientific Journal of Silesian University of Technology:
Series Transport. Vol. 96 (2017), p. 197-204. - ISSN
0209-3324.

[15] KULKA, Jozef - MANTIC, Martin - KOPAS, Melichar -
FALTINOVA, Eva: Assessing the need for rope
replacement in crane lifting equipment after change of
crane operational parameters - 2017. In: Advances in
Science and Technology : Research Journal. Vol. 11, no.
2(2017), p. 226-230. - ISSN 2299-8624.

[16] MEDVECKA-BENOVA, Silvia: Strength analysis of
the frame of the trailer - 2017. In: Scientific Journal of
Silesian University of Technology : Series Transport. Vol.
96 (2017), p. 105-113. - ISSN 0209-3324.

[17] URBANSKY, Matej: Harmonic analysis of torsional
vibration force excitation - 2017. In: Scientific Journal of
Silesian University of Technology: Series Transport. Vol.
97 (2017), p. 181-187. - ISSN 0209-3324.

Conferences

1] URBANSKY, Matej - HOMISIN, Jaroslav: Principle of
torsional vibration control on mechanical system at inner
accidental event occurrence - 2017. In: Projekt
interdyscyplinarny projektem 21. wieku. - Bielsko-Biata :
Wydawnictwo naukowe ATH, 2017 P. 333-340. - ISBN
978-83-65192-80-7.

[2] PUSKAR, Dusan - PUSKAR, Michal: Reduction of
nitrous oxide emission of the drive unit of the
experimental vehicle by optimization of the control system
- 2017. In: Projekt interdyscyplinarny projektem. Bielsko
Biala: ATH, 2017 P. 249-262. - ISBN 978-83-65192-80-7.

[3] LUMNITZER, Jan - MANTIC, Martin - FABIAN, Michal
- KULKA, Jozef: Moglichkeiten der Feststellung des
Quergangs der Krane bei ihrem Betrieb und Methoden
zum l6sen dieser Problematik - 2017. In: Medzinarodna
vedecka konferencia katedier dopravnych,
manipulaénych, stavebnych a polnohospodarskych
strojov. - Kosice : TU, 2017 S. 121-128. - ISBN 978-80-
553-2828-7.

4] KRAJNAK, Jozef - GREGA, Robert - ZULOVA, Lucia:
Vplyv réznych pruznych hriadelovych spojok na vibracie a
hlu€nost’ dopravnych zariadeni - 2017. In: Medzinarodna
vedecka konferencia katedier dopravnych,
manipulaénych, stavebnych a polnohospodarskych
strojov. - Kosice : TU, 2017 S. 96-101. - ISBN 978-80-
553-2828-7.

[5] VOJTKOVA, Jarmila: Analyza &elnych ozubenych
kolies s priamymi asymetrickymi zubami vytvorenym
softvérom - 2017. In: Medzinarodna vedecka konferencia
katedier dopravnych, manipulaénych, stavebnych a
pofnohospodarskych strojov. - KoSice : TU, 2017 S. 258-
263. - ISBN 978-80-553-2828-7.

[6] GREGA, Robert - KRAIJNAK, Jozef - ZULOVA, Lucia:
Vyuzitie pneumatického ladi¢a pri optimalizacii hlu¢nosti
mechanickej sustavy s poruchou piestového stroja - 2017.
In:  Medzinarodna vedeckd konferencia katedier
dopravnych, manipulaénych, stavebnych a
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polnohospodarskych strojov. - KoSice : TU, 2017 S. 223-
229. - ISBN 978-80-553-2828-7.

71 GREGA, Robert - KRAIJNAK, Jozef - ZULOVA, Lucia:
Stanovenie priciny poruchy pohonu nadstavby Uzitkového
automobilu - 2017. In: Medzinarodna vedecka
konferencia  katedier  dopravnych, manipulacnych,
stavebnych a polnohospodarskych strojov. - KoSice : TU,
2017 S. 270-277. - ISBN 978-80-553-2828-7.

[8] GREGA, Robert - KASSAY, Peter - HOMISIN,
Jaroslav: Aplikacia pneumatickej pruznej spojky v pohone
pasového dopravnika - 2017. In: Medzinarodna vedecka
konferencia  katedier  dopravnych, manipulaénych,
stavebnych a polnohospodarskych strojov. - KoSice : TU,
2017 S. 264-269. - ISBN 978-80-553-2828-7.

[9] MEDVECKA-BENOVA, Silvia: Construction design of
trailer for carrying boat - 2017. In: Medzinarodna vedecka
konferencia  katedier  dopravnych, manipulacnych,
stavebnych a polnohospodarskych strojov. - KoSice : TU,
2017 S. 230-234. - ISBN 978-80-553-2828-7.

[10] MEDVECKA-BENOVA, Silvia - HARACHOVA,
Daniela: Navrh konstrukénych modofikacii prevodovky
dopravno manipulaéného zariadenia /- 2017. In:
Medzinarodna vedecka konferencia katedier dopravnych,
manipulaénych, stavebnych a pofnohospodarskych
strojov. - KoSice : TU, 2017 S. 235-239. - ISBN 978-80-
553-2828-7.

[11] MEDVECKA-BENOVA, Silvia - KRAJNAK, Jozef:
Proposal of modifications of gearing mechanism for
increasing of driving power output - 2017. In:
Medzinarodna vedecka konferencia katedier dopravnych,
manipulaénych, stavebnych a polnohospodarskych
strojov. - KoSice : TU, 2017 S. 240-244. - ISBN 978-80-
553-2828-7.

[12] PUSKAR, Dusan - PUSKAR, Michal - FABIAN,
Michal: Inovacia pohonnej jednotky experimentalneho
vozidla za uc€elom zvySenia spolahlivosti - 2017. In:
Bezpecnost - Kvalita - Spolahlivost. - KoSice : TU, 2017
S. 208-213. - ISBN 978-80-553-3115-7.

[13] PUSKAR, Michal - FABIAN, Michal - PUSKAR,
Dusan: HCCI technolégia ako rieSenie emisnych
problémov vozidlovych motorov - 2017. In: Medzinarodna
vedecka konferencia katedier dopravnych,
manipulaénych, stavebnych a polnohospodarskych
strojov. - KoSice : TU, 2017 S. 252-257. - ISBN 978-80-
553-2828-7.

[14] PUSKAR, Dusan - PUSKAR, Michal - FABIAN,
Michal: Analyza inova¢ného systému homogénneho
spalovania HCCI - 2017. In: Medzinarodna vedecka
konferencia  katedier  dopravnych, manipulacnych,
stavebnych a polnohospodarskych strojov. - KoSice : TU,
2017 S. 245-251. - ISBN 978-80-553-2828-7.

[15] KASSAY, Peter - URBANSKY, Matej: Use of
pneumatic flexible shaft coupling in a belt conveyor drive -
2017. In: Medzinarodna vedecka konferencia katedier
dopravnych, manipulaénych, stavebnych a

polnohospodarskych strojov. - KoSice : TU, 2017 S. 78-
86. - ISBN 978-80-553-2828-7.

[16] URBANSKY, Matej - HOMISIN, Jaroslav - KASSAY,
Peter: Application of electronic system ESLER in torsional
oscillating mechanical system - 2017. In: Medzinarodna
vedecka konferencia katedier dopravnych,
manipulaénych, stavebnych a polnohospodarskych
strojov. - KoSice : TU, 2017 S. 179-184. - ISBN 978-80-
553-2828-7.

[17] FABIAN, Michal - PUSKAR, Michal - PUSKAR,
Dus$an - BOSLAI, Robert: Minulost' a sucasnost’ vyuzitia
3D objemového modelovania v procese navrhu sucasti
dopravnych zariadeni - 2017. In: Medzinarodna vedecka
konferencia  katedier  dopravnych, manipulaénych,
stavebnych a polnohospodarskych strojov. - KoSice : TU,
2017 S. 191-202. - ISBN 978-80-553-2828-7.

[18]  FABIAN, Michal - LUMNITZER, Jan - BOSLAI,
Robert: Navrh formy pre jednoduchy vylisok pre
automotive s vyuzitim CADCAM technolégii - 2017. In:
Medzinarodna vedecka konferencia katedier dopravnych,
manipulaénych, stavebnych a polnohospodarskych
strojov. - Kosice : TU, 2017 S. 213-222. - ISBN 978-80-
553-2828-7.

[19] FABIAN, Michal - PUSKAR, Michal - PUSKAR,
Dusan - LUMNITZER, Jan: Minulost’ a su¢asnost vyuzitia
3D povrchového modelovania v procese navrhu sucasti
dopravnych zariadeni - 2017. In: Medzinarodna vedecka
konferencia  katedier, dopravnych, manipulacnych,
stavebnych a polnohospodarskych strojov. - KoSice : TU,
2017 S. 203-212. - ISBN 978-80-553-2828-7.

[20] KULKA, Jozef - MANTIC, Martin - LUMNITZER, Jan:
Analyza upevnenia ¢apu bubna separacnej linky - 2017.
In:  Medzindrodna vedeckd konferencia katedier
dopravnych, manipulaénych, stavebnych a
pofnohospodarskych strojov. - KoSice : TU, 2017 S. 111-
120. - ISBN 978-80-553-2828-7.

[21] PETROCI, Jan: Changes within data fields of the
electronic control unit effects the output parameters of the
experimental combustion engine - 2017. In: Novus
Scientia 2017. - KoSice : TU, 2017 S. 141-144. - ISBN
978-80-553-3080-8.

[22] MORAVIC, Marek: Prispevok k redukcii poétu
stupriov volnosti modelu mechanickej sustavy metédou
parcialnych frekvencii - 2017. In: Novus Scientia 2017. -
Kosice : TU, 2017 S. 123-126. - ISBN 978-80-553-3080-
8.

[23] PUSKAR, Dusan - PUSKAR, Michal: Optimalizacia
pohonnej jednotky experimentalneho vozidla - 2017. In:
Novus Scientia 2017. - Kosice : TU, 2017 S. 159-164. -
ISBN 978-80-553-3080-8.

[24] LUMNITZER, Jan - MANTIC, Martin: MozZnosti
zistovania prie€enia Zeriavov pri ich prevadzke a metédy
rieSenia tejto problematiky - 2017. In: Novus Scientia
2017. - Kosice : TU, 2017 S. 114-117. - ISBN 978-80-
553-3080-8.
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[25] MEDVECKA-BENOVA, Silvia - TREBUNA, Frantigek
- FRANKOVSKY, Peter - KOTTFER, Daniel: Influence of
the body wheel shape on the tooth stiffness - 2017. In:
Experimental Stress Analysis 2017. - KoSice : TU, 2017
S. 150-155. - ISBN 978-80-553-3166-9.

[26]  ZULOVA, Lucia: Contribution for controlling of noise
of a mechanical system using a pneumatic tuner - 2017.
In: Novus Scientia 2017. - KosSice : TU, 2017 S. 214-216.
- ISBN 978-80-553-3080-8.

[27]  SINAY, Juraj - PUSKAR, Michal: Automobil ako
mechatronicky systém - sugasnost a buducnost z
pohladu automobilového priemyslu - 2017. In: Histoéria,
sucasnost a buducnost elektrotechniky na Slovensku. -
Bratislava : Spektrum STU, 2017 S. 171-182. - ISBN 978-
80-227-4730-1

Patents

1] KASSAY, Peter: Pneumatickd pruzna hriadelova
spojka s hadicovym pruznym elementom uzZitkovy vzor
SK 7708 Y1- Banska Bystrica : UPV SR -2017. -4 s.

[2] KASSAY, Peter - HOMISIN, Jaroslav: Vysokopruzna
pneumaticka spojka s timenim patentovy spis SK 288455
B6 - Banska Bystrica : UPV SR - 2017.-4 s.

[3] FEDORKO, Gabriel - MOLNAR, Vieroslav -
MICHALIK, Peter - KULKA, Jozef - MANTIC, Martin:
Val€ekova stolica na meranie normalovych kontaktnych

sil pasového dopravnika Uzitkovy vzor €. 7773 - Banska
Bystrica : UPV SR -2017.-4s.

4] KASSAY, Peter: Pneumatickd pruzna hriadelova
spojka s hadicovym pruznym elementom zverejnena
patentova prihlaSka SK 22-2016 A3 - Banska Bystrica :
UPV SR -2017.-6s.

[5] PUSKAR, Michal - PUSKAR, Michal - BIGOS, Peter:
Systém na meranie zapalovacich kriviek spalovacich
motorov patentovy spis &. 288502 : Vestnik UPV SR
&€.:102017/ - Banska Bystrica : UPV SR - 2017.-4 s.

[6] PUSKAR, Michal - PUSKAR, Michal - BIGOS, Peter:
Systém vymenitelného ejektora vyfuku dvojtaktného
spalovacieho motora patentovy spis €. 288510 : Vestnik
UPV SR &.: 112017/ - Banska Bystrica : UPV SR - 2017.
-5s.
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Activities at the department

Date

2/2017

3/2017

4/2017

9/2017

11/2017

Title of the event, activity characterizing the life at the Institute in 2015

Participation at XI. workshops of experts from universities, universities and practices
in automation and industrial informatics, Artep 2017, Jozef Svetlik, doc. Ing., PhD.,
KARaKR, SjF — KMIK, FVT, TU of KoSice, Stara Lesna.

Scientific co-operation on collaborative laboratory projects, Jozef Svetlik, doc. Ing.,
PhD., KST a KSSaR, Fakulta strojni, TU in Liberec, Czech republic.

Erasmus plus, Employee mobility for training, Jozef SVETLIK, PhD., doc., Ing., Novy
Sad, Serbia.

Participation in the meeting of departments and institutes of production machines in
2017. Peter DEMEC, prof., Ing., CSc., Jozef SVETLIK, doc., Ing., PhD., Samorin-
Cilistov, SjF STU Bratislava.

Active lecture: “Participation at the EAI International Conference on Management of
Manufacturing Systems (MMS 2017) — Jozef SVETLIK, doc., Ing., PhD., Stary
Smokovec.

EDUCATION AT THE DEPARTMENT
STUDY PROGRAMMES

Master's degree:
e Production machinery and equipment Number of the students

PhD. degree:

on the study programmes guaranteed by the
institute:
first year of studies:
— 10 internal form of study
second year of studies:
— 14 internal form of study

e Production systems Number of the students

on the study programmes guaranteed by the
institute:

— 2 internal form of study

— 2 external form of study

GRADUATE PROFILE

MASTERS PROGRAMMES (ING.)

Production machinery and equipment

Mechanical engineer profiled for the design, application and operation of machinery and equipment for
engineering (machining, forming, casting, welding, locksmith standing) and tools (food, wood processing
machines) and production systems. By self-profiling (selecting subjects) as a specialist designer (the
theory of production machinery, design methodology, design and construction, methods of automation,
control and programming, diagnostics and experimental methods), establishment (production machines
theory, theory of operation, traffic handling methodology, diagnostics and maintenance, management
and programming, experimental methods), manufacturer with deep knowledge of the design (the
development of talent, knowledge and skills in shaping, humanizing technology and creating a working
environment). The summary of knowledge and skills include the application of CA technologies,
management of engineering activities, management of operational activities, business management and

personnel management.
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PhD. PROGRAM (PhD.)

Production systems

Deepening understanding of the engineering study by the independent study program of elaboration
and extension of theoretical approaches and methodologies in the field of engineering structural design
and manufacturing robotic technology based on innovative concepts from the design of robot cells and
flexible manufacturing systems-based on innovation system structures, from models of the production
management systems based on optimization of operating conditions. Deepening knowledge and skills
for individual activity, synthesis and optimization of the proposed facilities and systems taking into
account the interrelationships and compatibility of design modules, engines, control systems and
diagnostic methods with implementation of computer intelligence and relation of “man-machine-
environment”. Deepening the knowledge of constructing concepts and principles of technical solutions
and their experimental models and their verification using virtual and real models. The scientific
approach of development of dissertation topic is based on the use of modern methods of creating
innovative solutions (CAI - TRIZ) supported by means of CA technologies (including virtual prototyping
and dimensional calculations, product lifecycle management, modeling and simulation, ...).
Specialization of knowledge oriented to the construction of machines, robots and manufacturing
systems is bound to direct involvement in scientific projects of training center with a high degree of
application of their own creativity.

LIST OF SUBJECTS GUARANTEED BY THE DEPARTMENT

CA methods of structural design |

CA methods of structural design Il

CA methods of structural design Il
Construction theory of modular machines
Design of machines |

Design of machines Il

Diploma project

Experimental methods in the field
Evolution trends in production systems
Food industry machines |

Food industry machines Il

Machine tools control techniques
Maintenance and diagnostics
Manufacturing and professional experience
Methodology of maschines' renewal
Methods and means of operation of
production machinery

Modelling of technical structures |
Modelling of technical structures Il
Modular construction of production
equipments

Production and professional training

The methodology for projecting construction
of production machines

Machine tools building theory |

Machine tools building theory II

Machine tools building theory IlI

Theory of machine tool construction
Thesis seminar

NN N N N N N N S N NN

AN N N NN

SNENENENEN
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GRADUATE THESES

MASTER THESES:

Production machinery and equipment

Tomas Danko

Alexandra ArafoSova
Mojmir Bruchanek

Martin Dano
FrantiSek Demko
Dominik Smik
Veronika Eliasova
Peter Novotny
Petra Marcinaskova

Pavel Lehocky
Stefan Pidanié
Tomas Simkovié
Anton Torma
Ilvan Lichvar

DOCTORAL THESES:

Production systems

Zbigniew Pilat
Jozef Putala
Lenka Pradova

Michal Sulik
Patricia Dudova
Alena PesSkova
Martin Pituk
FrantiS$ek Durovsky

Determination of stiffness and positioning accuracy of milling machine
workspace

The approach to tackling sustainability of production machinery
Numerical and experimental quantification of machining center working
accuracy

Possibilities of increasing the capacity of the production line

Proposal of hybrid effector for assembly / disassembly

The structural design of the transmission for e-bike

IDEA - Intelligent child seat

Study the applicability of modular systems in Production Engineering
Study of solution of metamorphic structures of the production machines
using hybrid joints

The design of the universal assembly workstation ETBS
Computational models of lathe machine design in MS Excel
Engineering design of table three-axis milling machines

Design of measuring jig for measuring the machine stiffness

Draft of input tray for long pipes

Human-robot communication in welding technology manufacturing cells
Approaches to solution for palletization in logistics chain

Analysis of the problems of cooperation industrial robots in multirobotics
systems

Selected patterns of formation of flexible manufacturing cells
Methodology of design solution of exoskeleton

Design and Verification Mechanism for Optimizing the Process of
Modular serial kinematic structure control with unlimited rotation

Vision system for robot - human cooperation

RESEARCH AT THE DEPARTMENT

Area of research:

AN N NN

Machine design

Virtual prototyping of machining machines

Modular reconfigurable manufacturing systems
Auxiliary equipment production machinery
Maintenance and diagnostics of production machines
Methodology of recovery machines

Research characteristics:

The main fields of research of the Department of Production Systems are production technology,
maintenance and diagnostics of production machines and reconfigurable manufacturing systems.

Research tasks in the field

of production technology are oriented to address current needs such as
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modularity systems and solutions of manufacturing systems based on modularity and reconfigurability
as well as research in the field of intelligent manufacturing systems.

The research is focused on the issues of working precision of machine tools, to evaluate the technical
level of production lines, as well as the development of expert systems for dealing with diagnostic of

machinery and equipment.

The Department of Manufacturing Engineering supports research in education in the field of
manufacturing machines by creating and implementing e-learning form of education using virtual
laboratories connectable via the internet.

Areas of expertises:

v" Multimachines systems and machines

cooperation

v" Modular manufacturing structures 4

v' Construction of production machines
v Virtual laboratories and Virtual models
Intelligent manufacturing systems

PROJECTS OF THE INSTITUTE
NATIONAL PROJECTS

Title of the project

Type of the project
Number of the project
Main solutionist

Time period of the
project

Annotation of the
project

Title of the project
Type of the project
Number of the project
Main solutionist

Time period of the
project

Annotation of the
project

Research and development of advanced methods for virtual
prototyping of manufacturing machines

VEGA

1/0124/15

Peter Demeg¢, prof. Ing., CSc.

2015 - 2018

The research project is focused on the research and development of
advanced methods for virtual prototyping of manufacturing machines. The
leitmotif of the project is research the possibilities to create the complex
digital virtual models of manufacturing machines that are able to describe
how the mechanical structure of the machine, as well as its control and
possibly the real control system, with which the construction contemplated.
Research and development of new advanced methods of virtual
prototyping will be realized by combining methods of analysis of structures
based on FEM, modeling accuracy characteristics of the machine,
simulation of control and verification of analytical solutions on specifically
developed experimental prototype model three-axis machine tool based on
a modular concept. The project will be part of the solution and the question
of possible areas of application innovation potential of advanced methods
for virtual prototyping of machines in practice.

Research of new measuring methods of machine condition
APVV

15-0149

Tomas Stejskal, Ing., PhD.

2016 - 2020

The research focuses on new possibilities of machine state monitoring.
They are more meaningful in accuracy of identification of failure state, in
estimation of residual time until the failure and in earliness of revelation of
the beginning of failure state. Newness comes from the elaboration of
measurement methods of stiffness of machine components. Based on the
results of analysis, actual state of machine or machine knot is set. CNC
cutting machines and coordinate measurement machines (CMM) are the
object of the measurement. Measurement is aimed at the determination of
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Title of the project

Type of the project
Number of the project
Main solutionist

Time period of the
project

Annotation of the
project

Title of the project

Type of the project
Number of the project
Main solutionist

Time period of the
project

Annotation of the
project

static and dynamic stiffness in the confrontation of changes and other
state parameters, such as temperature, vibrations, deformations,
positioning accuracy, etc. Relationship of changes between static and
dynamic stiffness is supported by elaboration of proper mathematical
apparatus. Results of basic research are directed into the development of
new effective diagnosis methods and devices.

The creating of virtual laboratories web-based technologies to
support the educational process in the field of Manufacturing
Technology

KEGA

039TUKE-4/2016

Peter Demeg¢, prof. Ing., CSc.

2016 — 2019

The project aims to increase the efficiency of student learning in control,
measurement, diagnosis and monitoring of production machines using
new and advanced methods the information and web technologies. The
project solution arises a comprehensive web based system to support the
educational process of experimental methods in the field of Production
Technique programs containing multimedia service individual machines
and laboratory equipment, multimedia database with the latest knowledge
about the training issue, WEB system for online evaluation and analysis of
measured data, WEB system for archiving conducted scientific
experiments performed in specialized laboratories production technique in
the workplace investigators and web system for online checking of
students. On the research workplace will be to create the system of virtual
laboratories where students will be allowed to monitor online course
complicated measurements, respectively testing of control programs to
real machines and participate in the evaluation and analysis of
experiments outside laboratory and in time the self-study work in a virtual
lab by means form repeated the experiment with the possibility of re-
analysis of the measured data, respectively machined parts on CNC
machines. Complete database of experiments (laboratory exercises) will
be freely available on the website of the workplace for all potential
candidates who will be able to make free use as teaching aids.

Research and development of a rotating module with unlimited
rotation.

VEGA

1/0437/17

Jozef Svetlik, doc. Ing., PhD..

2017 - 2019

The project focuses on the issue of flexible production systems focusing
on modular production systems. The project aimed at a rotating motion
module with unlimited rotation. This the proposed motion module is a
custom solution and its structure contributes to the development of
modular robotics equipment as part of modern multiprofessional
manufacturing centers. This is a new kinematic arrangement a
conventional structure based on rotary modules for the construction of
production machines. The main objective of the project is research and
development of possibilities of replacing linear motion units in the
production of rotary machines Modules with simultaneous preservation,
respectively. Extending parameters compared to conventional machines.
By of the proposed rotation module will be able to assemble various
robotic handling arms, moving parts manufacturing machines, or to
assemble machines of a special nature.

VISITS OF STAFF MEMBERS TO FOREIGN INSTITUCIONS
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Employees and students

Svetlik Jozef, doc., Ing., PhD.
Svetlik Jozef, doc., Ing., PhD.

State

Czech Republic
Serbia

MEMBERSHIP IN SLOVAK PROFESSIONAL
ORGANISATIONS

SASI - Slovak Association of Mechanical Engineers

Peter Demeg¢, prof. Ing., CSc.

MEMBERSHIP IN INTERNATIONAL PROFESSIONAL
ORGANISATIONS

Society for the machine tools of the Czech Republic (CZ)

Peter Demec, prof. Ing., CSc.

PUBLICATIONS
Monograph

(1]

DEMEC, Peter - SVETLIK, Jozef: Virtual
prototyping of machine tools, 1. vyd -
Ludenscheid : RAM-Verlag - 2017. - 156 p. - ISBN
978-3-942303-61-3.

Scripts

(1]

DEMEC, Peter: Teéria stavby vyrobnych strojov
3 1. vyd - KoSice : TU - 2017. - 115 s. - ISBN 978-
80-553-2691-7.

Journals

(1

(2]

(3]

(4]

OLEJAROVA, Stefania - DOBRANSKY, Jozef -
SVETLIK, Jozef - PITUK, Martin: Measurements
and evaluation of measurements of vibrations
in steel milling process 2017.In: Measurement.
Vol. 106 (2017), p. 18-25. - ISSN 0263-2241.

HRBCEK, Jozef - BOZEK, Pavol - SVETLIK, Jozef
- SIMAK, Vojtech - HRUBOS, Marian - NEMEC,
Dusan - JANOTA, Ale$ - BUBENIKOVA, Emilia:
Control system for the haptic paddle used in
mobile robotics 2017.In: International Journal of
Advanced Robotic Systems. Vol. 14, no. 5 (2017),
p. 1-11. - ISSN 1729-8814.

SVETLIK, Jozef - BUSA, Jan - BRESTOVIC,
Tomas - DOBRANSKY, Jozef - KRAL, Jan ml.:
Film thickness estimation for the oil applied to
the inner surface of slim tubes 2017.In: Applied
Sciences. Vol. 7, no. 10 (2017), p. 1-15. - ISSN
2076-3417

PALASCAKOVA, Dominika - STOFA, Miroslav:

(5]

[6]

[71

(8]

9]

[10]

(1]

Device for use in manufacturing equipment
2017.In: Acta Technica Corviniensis : Bulletin of
Engineering. Vol. 10, no. 4 (2017), p. 73-75. -
ISSN 2067 — 3809

PALASCAKOVA, Dominika: Use of the
monitoring system in the production process
2017. In: Acta Technica Corviniensis : Bulletin of
Engineering. Vol. 10, no. 4 (2017), p. 49-52. -
ISSN 2067 — 3809

VALENCIK, Stefan: Aplication of 2D motion
module in open and closed mechanical
structures 2017.In: Transfer inovacii. €. 35
(2017), s. 18-21. - ISSN 1337-7094.

VALENCIK, Stefan: Integration options of
movement and development of concepts of 2D
motion module 2017.In: Transfer inovacii. C. 35
(2017), s. 22-25. - ISSN 1337.

VALENCIK, Stefan: Definition and delimitation
of properties of a 2D motion module 2017.In:
Transfer inovacii. C. 35 (2017), s. 55-57. - ISSN
1337-7094.

STEJSKAL, Tomas: Konvolucia ako prirodzeny
princip nahodného rozdelenia 2017.In:
Spravodaj ATD SR. Ro¢. 14, ¢. 1 (2017), s. 28-32.
- ISSN 1337-8252.

PALASCAKOVA, Dominika - DEMEC, Peter:
Virtual analysis of machine tools 2017.In: Acta
Mechanica Slovaca. Ro€. 21, €. 4 (2017), s. 44-50.
- ISSN 1335-2393.

PALASCAKOVA, Dominika - BADIDA, Miroslav:
Engineering technologies and their impact on
the environment 2017. In: Scientific Letters of
Academic Society of Michal Baludansky. Ro¢. 5, €.
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[12]

[13]

[14]

(18]

[16]

(171

(18]

5(2017), s. 139-142. - ISSN 1338-9432.

STOFA, Miroslav - SVETLIK, Jozef - PITUK,
Martin: Secondary proposal of coupling
mechanism rotation universal module 2017.In:
MM Science Journal. Vol. 2017, no. February
(2017), p. 1663-1667. - ISSN 1803-1269.

PESKOVA, Alena - DEMEC, Peter: Cost
modeling for ABC failure of machines 2017.In:
Manufacturing Technology. Vol. 17, no. 1 (2017),
p. 76 — 79. - ISSN 1213-2489 Spobsob pristupu:
http://journal.strojirenskatechnologie.cz/templates/
obalky casopis/XVIl_2017-1.pdf.

SVETLIK, Jozef - KRAL, Jan ml. - BRESTOVIC,
Toma$ - PITUK, Martin: Device for applying a
thin layer of oil onto the inner surface of steel
pipes 2017.In: Manufacturing Technology. Vol. 17,
no. 2 (2017), p. 257-260. - ISSN 1213-2489.

DRABIKOVA, Elena - SVETLIK, Jozef: Leading
issues of the economic research conducted at
the ECB: the inflation instance 2017.In: Ad Alta.
Vol. 7, no. 1 (2017), p. 28-30. - ISSN 1804-7890.

SVETLIK, Jozef - DEMEC, Peter - KRAL, Jan ml.:
CNC milling machine precision analysis
through numerical modelling 2017.In: Advances
in Science and Technology-Research Journal. Vol.
11, no. 2 (2017), p. 212-219. - ISSN 2299-8624.

STEJSKAL, Toma$ - DOVICA, Miroslav - DEMEC,
Peter - SVETLIK, Jozef - RAJTUKOVA, Viktéria:
Elimination of thermal drift in measuring the
positioning accuracy of a three axis milling
machine 2017.In: Advances in Science and
Technology-Research Journal. Vol. 11, no. 4
(2017), p. 159-167. - ISSN 2299-8624.

STEJSKAL, Toma$ - KRAL, Jan ml. - RUDY,
Vladimir - MELKO, Jaroslav - RIABUSIN, Adrian -
PAVLIKOVA, Ludmila: Impact of the
technological conditions of plane surface
machining on a triangular milling cutter on the
residual hysteresis of the movement axis of
the machine 2017.In: Advances in Science and
Technology Research Journal. Vol. 11, no. 3
(2017), p. 240-245. - ISSN 2299-8624.

Conference Proceedings

(1

STEJSKAL, Tomas - STOFA, Miroslav - SVETLIK,
Jozef - PITUK, Martin - ZILINSKY, Adam:
Production Aspects affecting the final
precision machining of advanced materials
2017.In: Key Engineering Materials
Manufacturing Technologies : Materials, Operation
and Applications volume 756. - Switzerland : TTP,
2017 P. 155-161. - ISBN 978-3-0357-1196-7 -
ISSN 1013-9826.

[4]

(3]

[6]

[71

(8]

[9]

[10]

(1]

nacionalnij univerzitet, 2017 P. 252-262. - ISBN
978-9965-31-840-5.

STOFA, Miroslav -
Spolahlivost’ merania tuhosti vretena
laserinterferometrom a odchylkomerom
2017.In: Novus Scientia 2017. - KosSice : TU, 2017
S. 196-199. - ISBN 978-80-553-3080-8

STEJSKAL, Tomas:

SVETLIK, Jozef - PITUK, Martin: Projekt
automatického davkovac€a zubnej pasty 2017.
In: ARTEP 2017. - KoSice : TU, 2017 S. 04-1-04-8.
- ISBN 978-80-553-3075-4.

PITUK, Martin - SVETLIK, Jozef: Porovnanie
modularnosti volne programovatelnych a
pevne naprogramovanych riadiacich systémov
/ Martin Pituk, Jozef Svetlik 2017. In: ARTEP
2017. - Kosice : TU, 2017 S. 51-1-51-7. - ISBN
978-80-553-3075-4.

ZILINSKY, Adam: Diagnostika a modernizacia
CNC frézky pre vyucbové ucely 2017.In: Novus
Scientia 2017. - Kosice : TU, 2017 S. 210-213. -
ISBN 978-80-553-3080-8.

VALENCIK, Stefan: Priority industry experience
in the development of production machinery
2017.n:  Trendy a inovativne pristupy Vv
podnikovych procesoch. - Kosice : TU, 2017 S. 1-
4. - ISBN 978-80-553-2856-0.

VALENCIK, Stefan The strategy of modularity
and reconfigurable production machinery /
Stefan Valengik - 2017.In: Trendy a inovativne
pristupy v podnikovych procesoch. - KoSice : TU,
2017 S. 1-4. - ISBN 978-80-553-2856-0.

STEJSKAL, Toma$ - SIDLOVSKA, Luboslava:
Aplikacia technickej tvorivosti pri rieSeni
projektov verzus obchodna filozofia firmy /
Tomas Stejskal, Luboslava Sidlovska - 2017.In:
Trendy a inovativne pristupy v podnikovych
procesoch. - Kosice : TU, 2017 S. 1-5. - ISBN 978-
80-553-2856-0.

VALENCIK, Stefan: Time cross of development
of production structures 2017.In: Automatizacia
a robotika v 21. storo¢i. - KoSice : TU, 2017 S. 78-
93. - ISBN 978-80-553-2820-1

Patents

(1]

PALASCAKOVA, Dominika - SVETLIK, Jozef -
DOBRANSKY, Jozef: Inteligentna detska
autosedacka, zverejnena patentova prihlaSka SK

2]  VALENCIK, Stefan - KABDI, Kani: Starting points 105-2015 A3/ Dominika Palastakova, Jozef
of production system construction and . . . o
development 2017.In: Aktualnyje problemy Svetlik, Jozef Dobransky - Banska Bystrica : UPV
transporta i energetiky: Puti ich innovacionnovo SR -2017.-8s.
reSenija. - Astana : Euroazijsky nacionalnij
univerzitet, 2017 P. 246-251. - ISBN 978-9965-31- Technical Reports
840-5.

[3] VALENCIK, Stefan - KABDI, Kani: Production [11  SVETLIK, Jozef: Reinigungsmaschinen:
system profiling principles 2017.In: Aktualnyje Cleaning machines 2017.In: Manus 2017 :
problemy transporta i energetiky: Puti ich Wettbewerb fiir spannende Kunststoff-Gleitlager-
innovacionnovo reSenija. - Astana : Euroazijsky
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Activities at the department

Date Title of the event, activity characterizing the life at the Institute in 2017

05/2017 Reaccreditation of the Laboratory for objectivisation physical environmental factors,
Kosice, Slovakia

10/2017 Organization 8th International Conference “To Protect our Global Environment for
Future Generation “ICEEE 2017, Tatranska Lomnica, Slovakia

11/2017 Organisation of the 8th conference “Assesment of quality environment”, Porac,
Slovakia

EDUCATION AT THE DEPARTMENT
STUDY PROGRAMMES

Bachelor's degree:
Number of the students (2016/2017)
e Management of Technical and
Environmental Risks in Mechanical — 6 internal form of study
Engineering — 0 external form of study

Master's degree:
Number of the students (till 31. 01. 2017)
on the study programs guaranteed by the

e Management of Technical and department:
Environmental Risks in Mechanical — 1internal form of engineering study
Engineering — O external form of engineering study
PhD. degree:
¢ Technology of Environmental Number of the students (till 31. 09. 2017)
Protection 2 PhD. students in the internal form of study

GRADUATE PROFILE

BACHELOR PROGRAMMES (Bc.)

Technology of Environmental Protection

Greening in the engineering must be focused on a complex life cycle from design through its stages of
production and consumption to disposal for its survival. To this end, graduates receive, not just
Bachelors fundamentals of environmental engineering, but also comprehensive knowledge in the field of
environmental protection technology aimed at greening in the area of mechanical engineering. Study
program is taught in daily form and in the distance form.

Management of technical and environmental risks in mechanical
engineering

The structure of the study program “Management of technical and environmental risks in mechanical
engineering” is primarily focused on the possibility of its graduates to pursue in a wide range of
corporate, public and the central government sector with a focus on industrial technology. The structure
of the study program enables to graduates of study program to be ready to study in master’s degree of
university study and with possible profiling of graduates by compulsory optional courses, especially for
programs: Quality production (Engineering of Quality Production), Safety of Technical Systems,
Environmental Management or Technology of Environmental Protection. The graduates will have a
general knowledge from the area of mechanical engineering and from wider range of management
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activities. They are not closely profiling, which allows them to wider application also in the labour
market.

MASTERS PROGRAMMES (ING.)

Technology of Environmental Protection

The study is focused on issues of development and environmental protection. Students after a common
basis of science and engineering studies are profiling on the impact of machine production on the
environment, treatment of industrial waste, machinery and equipment for environment, greening of
products and production processes, monitoring of environmental technology and protection of the
biosphere. Study program is taught in daily form and in the distance form.

Management of technical and environmental risks in mechanical
engineering

Management of technical and environmental risks in engineering based on an integrated quality
management systems, management of technical and human risks and environmental management
using modern methods of ICT. Graduates of the Department of Process and Environmental Engineering
have knowledge of the variability of the operation of the man - environment. They have knowledge of
environmental aspects and impacts, they know the principles of rational use of natural resources and
regulatory limits and standards for the environment. The knowledge they can apply in managing
environmental processes, including the prevention of environmental risks and accidents. Study program
is taught in daily form and in the distance form.

PhD. PROGRAM (PhD.)

Technology of Environmental Protection

Studying in the third level degree in Technique of environmental protection and equipment is designed
to prepare highly qualified specialists of scientific research and development in all areas and
workplaces, where they apply scientific knowledge of the all fields of creation and environmental
protection. Doctoral program, and Il study program degree focuses on the acquisition of knowledge
based on current scientific knowledge in the field. The study is a reflection of individual creative student
activities in scientific research and his own contribution to scientific knowledge. PhD students in their
studies dealing with the science and research development and environmental protection. They deal
with monitoring, objectivization and evaluation of the environment. They work in various scientific and
research projects. The standard length of study for a doctoral program in full-time is 3 years and, the
distance form of more than 5 years.

LIST OF SUBJECTS GUARANTEED BY THE DEPARTMENT

Technology of Environmental Protection

v Basics of environmentalist v Environmental management systems

v" Recyclation and a recycling technologies . v" Noise and vibrations

v" Environment and industrial production v' Engineering of protection of water and soil

v" Machines and machinery to environmental v Legislative aspects of environmental
protection I. productions

v'  Separate processes v' Ecologization of products and production

v" Techniques of working environment v" Methodology of environmental impacts

v' Waste management assessment

v" Environmental engineering v' Constantly sustained progress

v' Semester project v' Semester project

v" Theory of environmental control v' Environmental legislation

v' Technologies of environment protection v Objectivization of environmental factors
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v/ Separate processes v" Planning of environmental production
v" Machines and machinery v' Environmental safety of workplaces
v" Environment and engineering production v' Ergonomics
v' Basics of toxicology v" Diploma project
v" Recyclation and a recycling technologies |l. v" Recyclating oriented construction
v' Assessment of environmental impacts v" Diploma thesis
v" Environmental toxicology v" Monitoring and diagnostics of environment
v Final project v" Planning of environmental suitable
v" Ecologization of products and production production
v" Computer support of environmental v" Final thesis
protection control
v" Machines and machinery to environmental

protection Il.

Management of Technical and Environmental Risks in Mechanical Engineering

Machinery and equipment for environmental v Final project
Greening of products and production v" Final thesis
Recycling and recycling technologies

Ergonomy

Methods of environmental quality evaluation

Systems of environmental protection and

control

Technologies of environment protection

Modelling and simmulation I.

Modelling and simmulation II.

ANENENENENEN

ANANRN

GRADUATE THESES
BACHELOR THESES:

Management of Technical and Environmental Risks in Mechanical Engineering

Katarina Baloghova Optimalization of acoustic properties for engineering product by psycho-
acoustic methods

Veronika Cmarova Separation of selected types of plastics

Andrea Janeckova Impact of selected physical agent of the working environment on employees
efficiency

Monika Kababikova Research of sound rates at the near European integrated school in Kechnec

Viktéria Palova Analysis of energy intensity of the product a his environmental impact

Simona Verebova Comparison of mathematical modeling noise pollutants in the interior of an
industrial operation

MASTER'S THESES:
Management of Technical and Environmental Risks in Mechanical Engineering

Jana Janokova Proposal of measurement method and evaluation of acoustic material
properties

2017 Page 148



DEPARTMENT OF PROCESS AND ENVIRONMENTAL ENGINEERING

Institute of Design Machine and Process Engineering

RESEARCH AT THE DEPARTMENT

Area of research:

Physical factors of working environment

Chemical factors of working environment

Ergonomy

Environmental protection technologies.

Implementation and modification of technology for reducing cyanobacteriums in backwaters
Environmental measurement and monitoring
Environmental management systems

Assessment of environmental impacts

Ecologization of products and production

Recyclating oriented construction

Planning of environmental production

Waste management

Objectivization and vizualization of environmental factors

AN N N NN Y Y N N N NN

Research characteristics:

Research of the department is directed to the greening of products and production, environmental
design of production systems, techniques and technologies for production and environmental
protection and management of environmental aspects and impacts of monitoring, simulation, computer
support, assessment, evaluation and optimization. The scientific - research activities are oriented to
the principles of recycling-oriented production and engineering evaluation of the environmental profile,
methods of evaluation of environmental products and productions, waste water treatment methods,
modeling removal products and recycling of logistics etc.

Areas of expertise’s:

v Processing of assessments for the v Acoustic characteristics of materials
assessment of environmental impacts
v" Environmental management
v Acoustic and vibrations
v" Environmental impact assessment
v" Thermal-humidity microclimate
v" Pollutions measurement
v Light and illumination
v" Odors and volatile organics
v" Noise maps compounds
v' Thermovision v" Working performance and productivity
v Electro-magnetic radiation

PROJECTS OF THE INSTITUTE
NATIONAL PROJECTS

Transfer of knowledge from scientific-researche activities into
Title of the project multimedial education process in the subject “Environment and
manufacturing”

Type of the project Grant project KEGA
Number of the project 048TUKE- 4/2015
Principal investigator  Dr.h.c. mult., prof. Ing. Miroslav BADIDA, PhD.
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Time period of the
project
Annotation of the
project

Title of the project

Type of the project
Number of the project
Principal investigator
Time period of the
project

Annotation of the
project

Title of the project

Type of the project
Number of the project
Principal investigator
Time period of the
project

Annotation of the
project

2015 - 2017

The present project is aimed to exploit of the results of scientific-research
activities of participant's workplace, foreign partners and results,
knowledge and experience of selected foreign universities in teaching of
the course “Environment and Mechanical Production / Manufacturing" and
the course "Progressive Production Technologies" by using of multimedia
technologies. The works will be based on a thorough analysis of the
current state of the problem and studies of approaches to the given issue
at the top universities abroad. There will be implemented the knowledge
and experiences obtained in these workplaces. There will be created the
conditions for the expansion of research and teaching laboratories
(Laboratory of chemical analysis, Laboratory of solid aerosols, Lighting
Laboratory, Laboratory of noise and vibration, etc.) as well as the
personal, technical, software and methodical presumptions for the
successful accreditation of selected laboratories and obtaining acquired
skills. Also there will be a transfer of practical experiences of project
participants gained in dealing with a wide range of research tasks,
respectively the practical task into the educational process under the
efficient support of multimedia technologies. The modern university
textbooks "Environment and Mechanical Production" and “Progressive
Production Technologies and Environment" will be developed. There will
be a significant strengthening of laboratory works of students at the
faculty.

Transfer of information from field of physical environmental factors
into lifelong learning process

Grant project KEGA
039TUKE- 4/2015

prof. Ing. Ervin Lumnitzer, PhD.
2015 - 2017

The area of physical factors of environment is important in terms of risks in
the working environment and comfort in the environment becomes more
problematic. Care work environment and demands on its evaluation are
more complicated. Methods for measuring and obijectification of physical
factors is complicated. Instrumentation and software is constantly evolving.
A separate area of impact assessment processes are physical factors on
human health. There is now a wealth of information in this field, constantly
creating further information. The project deals with the transfer of
information between universities and universities and practice, enabling
faster and more efficient use of this information. The result is increasing of
education level for university student, expert and other interested person in
the field of quality of life environment.

Research of the impact of selected parameters of the working
environment on working efficienty and productivity

Grant project VEGA

VEGA 1/0537/15

Dr.h.c. mult. prof. Ing. Miroslav BADIDA, PhD.
2015 - 2017

The basic idea of the project is to increase the level of interactive design
and operation of manufacturing plants in clean technologies and a healthy
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Title of the project

Type of the project
Number of the project
Principal investigator
Time period of the
project

Annotation of the
project

Title of the project

Type of the project
Number of the project
Principal investigator
Time period of the
project

Annotation of the
project

environment. Indoor environment quality production facilities along with
clean technologies is undoubtedly one of the determining factors that
affect perceived comfort and health of employees. This is a prerequisite to
ensure high performance and productivity. The project will achieve a
comprehensive innovative system design and assessment determining
factors of the production environment with respect to their impact on labor
productivity. The solution is applied to projects which comprise the
interdisciplinary knowledge in the field of production facilities, the quality of
the working environment and productivity. Specialized design concept of a
healthy environment with the use of manufacturing processes takes into
account the current trends and the changing needs of engineering
practice.

Identification of potential noise reduction of machines and
equipment by visualization of applying methods

Grant project APVV

APVV-12 - 0432

prof. Ing. Ervin LUMNITZER, PhD.
2013 - 2017

Technical properties of the industrial machines, devices and products are
today still increased and customers also require fulfillment of the
properties which increase their environmental quality. One of the most
important characteristics is acoustic design. Technical acoustic and its
development is nowadays very actual topic. Market requires products
optimization not exactly only for quantity but also for the quality of the
emitted noise. The important role are also psychoacoustics parameters,
such as roughness of the noise, spectral characteristics, sharpness and
timbre. Output noise emitted by the machines or devices can not disturb
the people, often is required the level of the acoustic impulses and the
properties have to be designed with applicable qualities of the emitted
noise that is characterized by the acoustic design. Important role in these
field represents nonspecific effects of the noise to human as non-hearing
effects.

Development and research and of methods for optimizing of acoustic
characteristics and acoustic quality of emitting noise devices

Grant project APVV

APVV-15-0437

Dr.h.c. mult. prof. Ing. Miroslav BADIDA, PhD
2016 - 2020

The object of the project is the Development and research of methods for
optimizing of acoustic characteristics and acoustic quality of emitting noise
devices. The emphasis is given to comparison of devices suitable for the
needs of noise visualization and the determination of their application
possibilities for the identification of noise sources of selected groups of
household appliances. There shall be performed a comparison of selected
visualization methods and the appropriateness of their application for
localization and identification of noise sources. The focus will be on design
and development of a methodology for the identification of noise sources,
research and development of methodology for determining the of acoustic
material properties applicable for the purposes of reducing noise, creating
a database of materials and their acoustic properties, design and
development methodology for establishing of psychoacoustic parameters
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Title of the project

Type of the project
Number of the project
Principal investigator
Time period of the
project

Annotation of the
project

Title of the project

Type of the project
Principal investigator
Time period of the
project

Annotation of the
project

(roughness, sharpness, volume, colour audio/ sound, ...). The benefit will
be the development and verification of optimization methodology of
acoustic properties of household appliances. The content of the project is
based on needs of the Directives no. 86/594 / EEC on airborne noise
emitted by household appliances.

Pilot projects in the field of mechanical engineering (activity A.3.3)

OP Research and development

ITMS 26220220182

Dr.h.c. mult. prof. Ing. Miroslav BADIDA, PhD.
2016 - Il. tape

The solution of project is focused on the development of new knowledge,
techniques and methods, which they cover the full innovation cycle. It is
allowing accelerate infiltration of innovation in conditions of the small and
medium-sized enterprises in the form of knowledge intensive services. The
aim of this project is building of a superior laboratory base, developing
results of the solutions of the project centres of excellence (ITMS
26220120060) and other complementary activities of solvers and their
enrichment about key aspects of knowledge-based economy, including the
creation of a network of innovative partnerships. The department is
involved on the project PP4: establishment of training, counseling and
certified centres for risk management in safety engineering, safety and
occupational health and environmental risks.

Research on the quality assessment of the working environment and
its impact on the health of employees in the processes of
engineering operations

Projects of Young Scientists
Ing. Miriama PINOSOVA, PhD.
2017- 2018

The solution of project is focused on the research on the quality
assessment of the working environment and its impact on the health of
employees in the processes of engineering operations

VISITS OF STAFF MEMBERS TO FOREIGN INSTITUCIONS

Employees and students

Badida Miroslav, Dr.h.c. mult., prof., Ing., PhD.
Lumnitzer Ervin, prof. Ing. PhD.

Kralikova Ruzena, doc., Ing.,PhD.

Sobotova Lydia, doc., Ing., PhD.

Hricova Bedta, Ing., PhD.

Moravec Marek, Ing., PhD.

Liptai Pavol, Ing., PhD.

Pinosova Miriam, Ing., PhD.

Dzuro Tibor, Ing.
Badidova Anna, Ing.

Jamborova Miroslava, Ing.

State

Hungary, Kazachstan, Ukraine, Germany, Poland
Macedonia, Bosnia-Herzegovina

Hungary, Poland

Hungary, Poland, Kazachstan, Germany
Macedonia, Bosnia-Herzegovina
Germany, Poland, Kazachstan, Romania
Germany, Poland, Kazachstan, Romania
Germany, Macedonia, Bosnia-Herzegovina
Germany, Kazachstan, Romania

Hungary, Poland

Romania

MEMBERSHIP IN SLOVAK PROFESSIONAL
ORGANISATIONS
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Automotive Industry Association of the
Slovak Republic — Environmental Legislative
ENLA

Badida Miroslav, Dr.h.c.mult., prof. Ing. PhD.

Slovak Acoustical Society

Badida Miroslav, Dr.h.c. prof. Ing. PhD.
Lumnitzer Ervin, prof. Ing. PhD. - Vice
chairman

Liptai Pavol, Ing. PhD.

Association of Industrial Unions v Bratislave
Commission for the Environment
Badida Miroslav, Dr.h.c.mult., prof. Ing. PhD.

Journal “Fyzikalne faktory prostredia“ —
Physical Factors of Environment
Lumnitzer Ervin, prof. Ing. PhD.

Journal ,,Acta Mechanica Slovaca“
Pinosova Miriam, Ing., PhD.

Journal ,,Strojarstvo“ — Mechanical
Engineering
Badida Miroslav, Dr.h.c. mult., prof., Ing., PhD.

SASI Slovak Association of Mechanical
Engineers at the Association of Slovak
Scientific and Technological Societies
Badida Miroslav, Dr.h.c.mult., prof. ,Ing.,PhD.
Sobotova Lydia, doc., Ing., PhD.

Kralikova Ruzena, doc., Ing., PhD.

Journal of Environmental Protection, Safety,
Education and Management

Badida Miroslav, Dr.h.c.mult., prof. Ing. PhD.
Lumnitzer Ervin, prof. Ing. PhD.

Kralikova Ruzena, doc., Ing., PhD.

MEMBERSHIP IN INTERNATIONAL PROFESSIONAL

ORGANISATIONS

European Acoustic Association
Badida Miroslav, Dr.h.c. mult., prof., Ing., PhD.
Lumnitzer Ervin, prof., Ing., PhD.

ICEEE International Council of
Environmental Engineering Education,
Budapest, Hungary

Badida Miroslav, Dr.h.c. mult., prof., Ing., PhD.
Sobotova Lydia, doc., Ing., PhD.

Moravec Marek, Ing. PhD.

DAAAM International Vienna
Badida Miroslav, Dr.h.c. mult., prof., Ing., PhD.
Kralikova Ruzena, doc., Ing., PhD.

European Strategy Forum on Research
Infrastructures ESFRI, Brussel, Belgium
Badida Miroslav, Dr.h.c. mult., prof., Ing., PhD.
Czech lllumination Association (CSO)
Kralikova Ruzena, doc., Ing., PhD.

Journal Acta Facultatis Ecologia
Badida Miroslav, Dr.h.c. mult., prof., Ing., PhD.

PUBLICATIONS

Monograph

European Journal of Environmental and Safety
Sciences
Badida Miroslav, Dr.h.c. mult., prof., Ing., PhD.

International Journal of Engineering, Romania
Badida Miroslav, Dr.h.c. mult., prof., Ing., PhD.
Lumnitzer Ervin, prof., Ing., PhD.

Hricova Beata, Ing., PhD.

Journal The Holistic Approach to
Environment, Croatia
Kralikova Ruzena, doc., Ing., PhD.

Acta Technica Corviniensis: Bulletin of
Engineering, Romania

Badida Miroslav, Dr.h.c. mult., prof., Ing., PhD.
Lumnitzer Ervin, prof., Ing., PhD.

Hricova Beata, Ing., PhD.

Scientific Letters of Academic Society of Michal
Baludansky
Badida Miroslav, Dr.h.c. mult., prof., Ing., PhD.

[11 BADIDA, Miroslav: Development of information
systems in public administration as
component of e-governance Chapter 3.2/
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2017. In: Current trends of public management :
Collective monograph. - Chernihiv National
University of Technology, 2017 P. 133-154. - ISBN
978-80-972931-0-9.

(1]

LIPTAI, Pavol - DOLNIK, Bystrik - GUMANOVA,
Veronika: Effect of Wi-Fi radiation on seed
germination and plant growth - experiment / -
2017. In: ANNALS of Faculty Engineering
Hunedoara: International Journal of Engineering.
Vol. 15, no. 1 (2017), p. 109-112. - ISSN 1584-

[2]1 BADIDA, Miroslav - SOBOTOVA, Lydia - DZURO, 2665
Tibor: Strojarska vyroba a zivotné prostredie I. .
Elfa, s.r.0.Kosice, 270p. ISBN 978-80-553-3019-8. (21 UPTAI, Pavol - MORAVEC, Marek - SPES,
Michal: The use of recycle rubber granules in
. Aoy the development of soundproof materials / -
(3] BADIDA’ lerosla]v . SO,BOTOVA_" Lydia - DZURO, 2017. In: International Journal of interdisciplinarity
Tibor- BODOVA Emilia: Strolérska vyroba a in theory and practice. No. 12 (2017)’ p. 50-52. -
zivotné prostredie Il. Elfa, s.r.o.KoSice, 325p. ISSN 2344-2409
ISBN 978-80-553-2674-0. [3] MORAVEC, Marek - LIPTAI, Pavol: Smart city
concept system for the municipal waste
disposal / - 2017. In: International Journal of
interdisciplinarity in theory and practice. No. 12
Journals (2017), p. 53-56. - ISSN 2344-2409
[1]  LIPTAI Pavol - DOLNIK, Bystrik - PAVLIK, Marek 4 'JV',ORAVB%[;:\D"%R?}Z\' 'A'PTA." iaVO' - ZBOJOVSKY,
- ZBOJOVSKY, Jan - SPES, Michal: Check o VA, Anna: Assessment of the
’ ! o washing machines sound quality by the
mea_surements_ of magnetic fI_ux . density: binaural measurement systems / - 2017. In:
Eqm_pment d_eS|gn et Fhe Technical sciences and technologies. Vol. 7, no. 1
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DEPARTMENT OF SAFETY AND QUALITY OF PRODUCTION

Institute of Special Engineering Processes

Activities at the department
Date Title of the event, activity characterizing the life at the
department in 2016

5/2017 National Forum on Maintenance 2017
10/2017 Conference: MachineDiagnostics DIS 2017
11/2017 Conference: Current Issues of Occupational Safety and Health 2017

EDUCATION AT THE DEPARTMENT

STUDY PROGRAMS
Bachelor's degree: PhD. degree:
¢ Quality and Safety » Safety of Technical Systems

Master's degree:

o Safety of Technical Systems Number of the graduates (2016/2017)
e Production Quality Engineering on the study programs guaranteed by the
department:

28 students in the internal form of
engineering study

GRADUATE PROFILE

BACHELOR’S PROGRAMS (Bc.)
Quality and Safety

Graduate of the study department:

« acquires knowledge in the field of quality management of production and safety and health at work in

manufacturing in the field of engineering,
» Based on the knowledge gained, it has the potential to be employed in various manufacturing and
non-manufacturing enterprises (mainly in the automotive industry)

« After graduation, he / she can work as a quality technician or safety technician.

MASTER’S PROGRAMS (Ing.)
Safety of Technical Systems

The programme covers a wide area of the assessment of technical safety of machines and devices.
The most important part of study programme is the analysis of technical risk by employing modern
identification methods that integrate several scientific disciplines. High standard of technical safety is
the primary requirement in the construction of modern machines and systems. The graduates of this
programme have the potential to succeed as safety managers, design engineers, OSH coordinators
and safety engineers.

Production Quality Engineering

The study programme provides instruction related to production procedures of industrial technologies,
process solutions, metrological skills, auditing and certification procedures, methodology of statistic
regulation of production processes and the utilization of information technology. The graduates are
able to design and implement quality management systems and manage or supervise complex
processes and productions. They can find employment as senior quality managers, as they possess
the knowledge and skills that enable them to manage production processes in industrial enterprises,
efficiently use information technology and process complex data.
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DOCTORAL PROGRAMMES (PhD.)
Safety of Technical Systems

PhD. graduates have a good command of scientific methods and approaches to OSH, testing and
evaluating various factors that influence the level of safety, defining and managing the safety culture
and determining individual indicators for its application and evaluation. They have the potential to
succeed as senior managers in the field of OSH management system and integrated systems,
academic or research staff, and experts on OSH, fire protection and major industrial accidents
prevention.

LIST OF SUBJECTS GUARANTEED BY THE DEPARTMENT

Power machines and equipments

v" Fundamentals of H&S v" Selected Chapters from Quality
v’ Legislative of H&S L, I\/Ioanagertrjent ISSYS;etm' Product
; ccupational Safety in Production
: ze;ntes;(fr It:’ro:.ect t Workol v" CA - Methods of Construction Design I.
atety Frotection at YWorkplace v CA - Methods of Construction Design
v Risk Management I.
v" Explosion and Fire Protection v" CA - Methods of Construction Design
v Quality of Production III.
v CAD - Modeling Simulation ¥ Diploma Work
v CA— Techni for Risk Analvsi v" Diploma Project
echniques for Risk Analysis v" Integrated Management Systems
v' Technical Diagnostics I. v" Design of Safety Systems
v' Maintenance Management I. v' Legislation and Safety for Machine
v' Selected Chapters of H&S Design, Production and Operation
v Final Project v Major Hazards Accidents
v Final Work v" Technical Diagnostics II.
v' Development Trends in Branch
v Quality Management Systems v" Technical Tools of Fire Prevention
v’ Crises Management v' Crises Management .
v' Dangerous Substances and Personal v' Selected Chapters of Quality
Protection Management System
v Quality Production Engineering |. v Quality Production Engineering II.
v" CA - Methods of Construction Design |. v Generic Management
v Total Quality Management v' Accreditation, Certification, Audit
v' Maintenance Management Il. v" Risk Predetermination and Risk
v' Selected Chapters from Experimental Assessment
Methods and Examine of Machines and v" Complex of Integrated Operating
Equipments Management - Quality, Safety,
v Theoretical Basics of Selected Environment

Technical Diagnostics Methods
v" QMS Documentation

GRADUATE THESES

Quality of Production MASTER'S THESES:

2017
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Safety of Technical Systems

Palasc¢ak Peter GRAM application model for security monitoring devices

Braz Patrik Work safety in the construction of steel structures and technological
equipment

Pota Marek Fire diagnostics chimneys

Kupéo Patrik Risk Analysis of technical equipment on the site in

Kicka Oliver Proposal of effective preventive measures in accordance with the legal
requirements of major industrial accidents

Babej Tomas Risk assessment for the sampling of surface, ground and waste water

Spanar Ivan The role of the human factor in the management of risks in the context of
Digital Factory

Smutny Patrik Risk management as part of the effective operation of firefighting
equipment

Oguréak Livia Analysis and design of key indicators for the management of maintenance
engineering technology

Ste¢ak Adam Objectification and determine the effect of vibration on hand in accordance
with legal requirements

Ferenc Jozef Risk Analysis in logistics processes and their quantification

Kalmova Anna Risk analysis on selected machinery and their quantification

Quality production engineering

Bognar Robert Type of comunnications with customers in automotive industry within the
Industry 4.0

Strakova Lenka Verification of the selected product functionalitty and identification of error
causes in the automotive area

Kerlikova Darina Verification of the selected product functionalitty and identification of error

causes in the automotive area
Germanova-Sobekova Establishment of education training program establishment and its

Andrea documentation according to WCM system in the manufacturing
organization

EStok Martin Causes analyses of non - conformity occurence within process
optimalization

Volochova Stefania The optimalization of the production process of high pressure casting
components for the automotive industry

Palko Peter Implement SPC for process stability for machinery for SPI and AOI

Jurusova Zuzana Customer relationship management CRM according to the method

Cornej Martin Optimization of the production process in the selected organization

Stierankova Michaela Increase of production efficiency by modernization of production
technologies

LiS¢inska Silvia Analysis of production - trade activities of mechanical engineering
organization

Pristas Maros Application of selected quality improvement tools to eliminate non
conforming products in production process

Hrabovska Michaela Solving of internal complaints by using 8D methodics

Harvanova Nikola Reduction of undesirable visual aspects in surface treatment of products
in automotive industry

Benka_Rybar Jakub Industry 4.0 in maitenance management process

Gergelova Miriama Tools of statistical process control in engineering production
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RESEARCH AT THE DEPARTMENT

Area of research:

v Research into methods and approaches to management of new and emerging risks related to new
technology and renewable energy sources.

v Analysis of technical, environmental and human risks, aiming for sustainable development of
mechanical engineering production and products.

v Risk management processes related to machines and technological systems in the safety &

security interface.

Research into risks related to industrial technologies within the integrated safety as a precondition

for sustainable development.

Effective maintenance management methods utilizing KPI (Key performance indicators).

Ergonomic analyses as risk prevention measures.

Application of quality management related to industrial technologies and final products.

Objectification of quality parameters in the field of research and education.

\

AN NI NN

Innovation procedures:

v Design of vehicles with minimum fuel consumption, in connection with the Shell - Eco Marathon
competition.

v" Design of hydrogen - powered vehicles.

v Audit structure and effective certification procedures for companies and organizations.

v Leadership in the national policy on the quality of tertiary education in the Slovak Republic and also
within the EU Structural Funds.

v Implementation of a project whose objective is to establish a certification and consulting centre for
technical, environmental and human risks; a partial task included in the project of establishing a
University Scientific Park at the Technical University of KoSice.

Scientific analyses:

v’ Risks related to manufacturing technologies — analyses and development of effective prevention
methods.

Safety & security interface as a part of integrated safety — extended causal dependence.

Safety of critical infrastructure.

Major industrial accidents — effective risk minimization.

Development of technical diagnostic methods for an integrated approach to preventing machine
and system failures related to the development and implementation of new techniques and
technology.

Determination of quality parameters for new products in accordance with the legislation and
customer requirements.

AN NI NN

\

Department of Safety and Quality of Production offers drawing up fallback procedures for industries in
accordance with Act of the National Council of the Slovak Republic No 261/2002, Coll. on the
Prevention of Major Industrial Accidents:

Categorization of the enterprise and preliminary risk assessment.
Notification of the categorization findings.

Risk evaluation (in collaboration with BESTOFT company).

Maijor industrial accidents prevention programme.

Safety management system.

Fallback procedures, including scenarios and complete building floor plans.
Safety reports.

AV N N N N NN

Scientific analyses:

Co - organizing National Maintenance Forum conferences in Slovakia, scientific committee on
conferences Occupational Safety and Health 2015 and Civil protection 2015 at VSB TU Ostrava,
Allgemeinen Unfallversicherungsanstalt (AUVA) in Austria, Applied Human Factors and Ergonomics in
Florida.
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ACHIEVED AWARDS FROM THE DEPARTMENT OF
SAFETY AND QUALITY OF PRODUCTION FOR THE YEAR

2017

pri prilezitosti

10. vyrocia zaloZzenia

Ustavu integrovanej bezpecnosti

Siovenska technicka univerzita

Maleriglovoiechnologicks fakuia
so gidlom v Trmave
@724 Tmmsu'um Bottu 25
Uetay Integrovane] bazpednost

e oo
V Trnave diia 19. oktobra 2017 prof. Ing. Karol Balog, Phdf
riaditel UIBE
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Asocidcia technickych diagnostikov v Slovenskej republike
KTDsr

Pri prilezitosti XX. ro¢nika medzinirodnej vedeckej
konferencie - diagnostika strojov

DIS 2017

udeluje
za dlhoroénu spolupricu
a rozvoj v oblasti technickej diagnostiky

OCENENIE

prof. Ing. Hane PACA 10 VE J, PhD.

ASOCIACL, TECHNICKYCH

V Kogiciach, diia 03. oktobra 2017 doc. Ing. Viera Pet'ko.\':'i, PhD.
prezidentka
Asocidcie technickych diagnostikov

On the occasion of the 20th year of the International Conference - Machine Diagnostics DIS 2017,
doc. Ing. Marianna Tomaskova, doc.Ing. Michaela Balazikova and doc. Ing., Stefan Markulik, PhD.

PROJECTS OF THE DEPARTMENT

NATIONAL PROJECTS

Title of the project
Number of the project
Principal Investigator

Years of implementation:
Annotation of the project :

2017

Development and application of risk management models
in terms of technological systems in line with the industry
(industry) 4.0.

APVV -15-0351

Dr.h.c. mult. prof. Ing. Juraj Sinay, DrSc.

2017 - 2020

Procedures for risk analysis in the new conditions of digital
transmission of information (data), define relevant risk
parameters, processes for obtaining them in hierarchical order,
development evaluation algorithm risks and their ranking in
order to determine objectively the priorities for ensuring
effective prevention measures. Information processing in the
risk management system ("Risk Network"), if necessary, will
apply methods for data processing in the system of Big Data.
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Title of the project
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VEGA Development of implementation and verification

methods for integrated safety systems of machines,
machine systems and industrial technologies.

Number of the project 1/0150/15
Principal Investigator

Years of implementation:

Dr.h.c. mult. prof. Ing. Juraj Sinay, DrSc.
2015 - 2017

VISITS OF STAFF VISITS OF STAFF MEMBERS TO

FOREIGN INSTITUTIONS

Employees and students

Sinay Juraj, prof. Ing., DrSc.
Pacaiova Hana, prof. Ing., PhD.

Country

Czech Republic, Germany
Czech Republic

MEMBERSHIP IN PROFESSIONAL ORGANISATIONS

Sinay Juraj, prof. Ing., DrSc.
Germany

Pacaiova Hana, prof. Ing., PhD. Czech Republic ,

Juraj Sinay, prof. Ing., DrSc.

v' Member of SOK/ Joint Trade Union
Committee for the defence of doctoral
dissertations in the field of transport and
handling equipment and Chairman of SOK in
the field of technical safety systems and
safety.

Czech Republic,

v' Chairman of the Joint Commission for the
PhD. defence in the fields of transport and
handling equipment, machinery and safety of
technical systems.
Chairman of the Scientific Council of TU
KoSice, Scientific Council of Zvolen, the
Scientific Board of VSB TU Ostrava, the
Scientific Council of the University of Trenc¢in
in Trencin A. Dubgeka and Scientific Council
of the Faculty of Mechanical Engineering,
TU.
v" President of Automotive Industry Association
of the Slovak republic.

Hana Pacaiova, prof. Ing., PhD.

v' Member of accreditation group for education
(No. 124/2006 Coll.).

v Member of Supervisory Board of Slovak
Maintenance Society.

v Member of Association of
Diagnostics SR.

v ZPH

Technical

Milan Oravec, prof. Ing., PhD.
v Member of Editorial Board Safety of Work,
ASPOS

MEMBERSHIP IN INTERNATIONAL PROFESSIONAL
ORGANISATIONS

Juraj Sinay, prof. Ing., DrSc.

v' Member of the Working Group IVSS, Sektion
Maschinenschutz based in Manheim, FRG.

v' Member of the Gesellschaft far
Sicherheitswissenschaften /security company
for technology/ VDI Wuppertal, FRG.
Member of the Conference of the German -

2017

speaking professor of traffic engineering in
Europe, based in Berlin - FRG.

v Member of the editorial board of safe work
Editorial Board member of the Human
Factors and Ergonomics in Manufacturing,
ISSN1520 - 6564, Wiley New York/ USA.
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Hana Pacaiova, prof. Ing., PhD.
v' Member of the organizational Board of the
conference AHFE.

Institute of Special Engineering Processes

v" Member of European Federation of National
Maintenance Societies (EFNMS) — European
Health, Safety and Environmen committee.

PUBLICATIONS

Journals

[1] PACAIOVA, Hana - SINAY, Juraj, A. NAGYOVA,. Anna:
Development of GRAM - A risk measurement tool
using risk based thinking principles / - 2017.In:
Measurement. Vol. 100 (2017), p. 288-296. - ISSN
0263-224

[2] PACAIOVA, Hana - SINAY, Juraj - TURISOVA, Renéta -
HAJDUOVA, Zuzana - MARKULIK, Stefan: Measuring
the qualitative factors on copper wire surface / Hana
Pacaiova ... [et al.] - 2017.In: Measurement. Vol. 109
(2017), p. 359-365. - ISSN 0263-2241

[3] MALINDZAK, Dusan - PACANA, Andrzej - PACAIOVA,
Hana: An effective model for the quality of logistics
and improvement of environmental protection in a
cement In: Przemysl Chemiczny. Vol. 96, no. 9 (2017),
p. 1958-1962. - ISSN 0033-2496

[4] TOMASKOVA, Marianna : Evacuation of persons using
fire lifts in the case of fire In: Svet rada. Vol. 13, no. 6
(2016), p. 550-558. - ISSN 1451-7841

[5] BALAZIKOVA, Michaela - DULEBOVA, Martina: Non-
auditory effects management of noise, In: Svet rada.
Vol. 13, no. 6 (2016), p. 575-582. - ISSN 1451-7841

[6] SINAY, Juraj - PACAIOVA, Hana: Sicherheit in der
»sindustrie 4.0-strategie“ — eine einfilhrung / Juraj
Sinay, Hana Pacaiova - 2017.In: Sichere Arbeit. Vol. 1
(2017), p. 40-46. - ISSN 0037-4512

[71 NAGYOVA, Anna - MARKULIK, Stefan: Practical
experience of the EFQM model implementation in the
conditions of public university In: Q magazin. (2017),
p. 1-9. - ISSN 1213-0451

[8] DULEBOVA, Martina - BALAZIKOVA, Michaela:
Measuring low frequency noise with emphasis on
auditory and non-auditory effects on human In:
Spektrum. Vol. 17, no. 1 (2017), p. 9-11. - ISSN 1804-
1639

[9] NAGYOVA, Marta - TOMASKOVA, Marianna The
requirements for safety in use of fire elevators /
2017.In: Spektrum. Vol. 17, no. 1 (2017), p. 15-17. -
ISSN 1804-1639 .

[10] TOMASKOVA, Marianna: Operational safety of work
platforms In: Trans and MOTAUTO World. Vol. 2, no. 2
(2017), s. 72-80. - ISSN 2367-8399

[11] BALAZIKOVA, Michaela - DULEBOVA, Martina:
Comparative study of noise measurement in work
environment with frequency weightings In: Science.
Business. Society. Vol. 2, no. 3 (2017), p. 132-135. -
ISSN 2367-8380

[12] MICHALIKOVA, Monika - GORZAS, Michal - ZIVCAK,
Jozef : Alternative design of the equipment for the
finger strength evaluation 2017.In: American Journal
of Engineering Research. Vol. 6, no. 12 (2017), p. 319-
324. - ISSN 2320-0847

[13] MICHALIKOVA, Monika - GORZAS, Michal - ZIVCAK,
Jozef : The possibility of stability measurement of

2017

the elderly 2017.In: American Journal of Engineering
Research. Vol. 6, no. 12 (2017), p. 313-318. - ISSN
2320-0936

Scientific work in home non-parent
magazines

[1] PACAIOVA, Hana: Model riadenia udrzby a RBTIn:
Udrzba: Maintenance_instandhaltung. Ro¢. 17, €. 1-2
(2017), s. 12-16. - ISSN 1336-2763

[21 NAGYOVA, Anna - MARKULIK, Stefan - BALAZIKOVA,
Michaela: Systém manazérstva BOZP - pripadova
Stadia aplikacie poziadaviek podla ISODIS 45001:.In:
Vykonnost podniku. Ro¢. 7, €. 1 (2017), s. 92-99. - ISSN
1338-435X

[3] DULEBOVA, Martina - BALAZIKOVA, Michaela:
Hodnotenie a meranie nizkofrekvenéného hluku s
prihliadnutim na zdravie zamestnancov / Martina
Dulebova, Michaela Balazikova - 2017.In: Bezpecna
praca. Ro¢. 48, €. 4 (2017), s. 3-7. - ISSN 0322-8347

[4] BALAZIKOVA, Michaela - DULEBOVA, Martina
Quantification of the exposure and effects of noise
In: Scientific Letters of Academic Society of Michal
Baludansky. Ro¢. 5, ¢. 5 (2017), s. 15-19. - ISSN 1338-
9432

[5] TOMASKOVA, Marianna - NAGYOVA, Marta: Poziarne
vytahy, analyza rizik a bezpeénostné pravidla / In:
Delta. Ro¢. 11, €. 22 (2017), s. 28-37. - ISSN 1337-0863

[6]DULEBOVA, L'udmila - KISZKA, Bogustaw - DULEBOVA,
Martina: Influence of HNT nano - additives on the
hardness of thermoplastic composites In: Transfér
inovécii. C. 36 (2017), s. 22-25. - ISSN 1337-7094

Scientific papers in foreign journals registered in the
Web of Science or SCOPUS databases

[1] TURISOVA, Renata - SINAY, Juraj: Ergonomics versus
product attractiveness In: Theoretical Issues in
Ergonomics Science. Vol. 18, no. 1 (2017), p. 1-13. -
ISSN 1464-536X

[2] VARGOVA, Slavomira - NAMESANSKA, Jana - SINAY,
Juraj: Integrated work safety of public transport
drivers In: Theoretical Issues in Ergonomics Science.
Vol. 18, no. 1 (2017), p. 24-34. - ISSN 1463-922X

[3] PACAIOVA, Hana: Risk assessment of vibration
exposure for small and medium enterprises In:
Theoretical Issues in Ergonomics Science. Vol. 18, no. 1
(2017), p. 14-23. - ISSN 1463-922X

[4] POKORNY, Jifi - TOMASKOVA, Marianna - GONDEK,
Horst: Srovnani metod pro stanoveni prutoku koure
vyuzitelnych pfi navrzich zafizeni pro odvod koure a
tepla In: Vytapéni, Vétrani, Instalace. Vol. 26, no. 2
(2017), p. 82-86. - ISSN 1210-1389

[5] BALAZIKOVA, Michaela - TOMASKOVA, Marianna -

DULEBOVA, Martina: Evaluation of acoustic risks in
aircraft using the risk matrix In: MM Science journal. Vol.
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2017, no. November (2017), p. 1864-1868. - ISSN 1803-
1269

[6] GLATZ, Juraj - GORZAS, Michal - KOTIANOVA,
Zuzana: Analysis of low frequency magnetic fields
generated during welding In: MM Science Journal. Vol.
2017, no. December (2017), p. 2046-2049. - ISSN 1803-
1269

Conference Proceedings

[11 NAGYOVA, Anna - MARKULIK, Stefan: Vytvorenie e-
learningovej podpory vzdelavania v bakalarskom
Studijnom programe.In: Genéza vyvoja profilu Studenta
pre potreby globalneho trhu prace zbornik
recenzovanych vedeckych prac s medzinarodnou
Ucastou. - Kosice : TU , 2017 S. 199-204. - ISBN 978-
80-553-2866-9

[2] SINAY, Juraj: Sicherheit in einer vernetzten Welt -
ausgewahlte Anwendungen In: Sicherheit in einer
vernetzten Welt: Entwicklung, Anwendungen und
Ausblick. - KéIn : Verlag, 2017 P. 49-56. - ISBN 978-3-
936050-26-4

[3] SINAY, Juraj - MARKULIK, Stefan - PACAIOVA, Hana:
Quality as a part of modern technology in the
automotive industry In: Smart City 360 2016. - Gent :
EAI, 2017 S. 1-8. - ISBN 978-1-63190-149-2

[4] KOTIANOVA, Zuzana: Navrh checklistu pre
posudzovanie rizik fotovoltaickych zariadeni In:
Bezpecnost- Kvalita - Spolahlivost. - KoSice : TU, 2017
S. 125-130. - ISBN 978-80-553-3115-7

[5] DULEBOVA, Martina - BALAZIKOVA, Michaela -
NAGYOVA, Marta: Hlukova zataz ako rizikovy faktor
pracovného prostredia In: BezpeCnost - Kvalita -
Spolahlivost. - KosSice : TU, 2017 S. 79 - 83. - ISBN 978-
80-553-3115-7

[6 INAGYOVA, Marta - TOMASKOVA, Marianna -
DULEBOVA, Martina: Rizika pri likvidacii
azbestovych materialov In: Bezpecnost - Kvalita -
Spolahlivost. - KoSice : TU, 2017 S. 167-172. - ISBN
978-80-553-3115-7

[7] SINAY, Juraj - KONECNY, Branislav - KOTIANOVA,
Zuzana: Splnenie kvalitativnych a bezpeénostnych
parametrov pri vyrobe sut'azného vozidla Prototype
"17 pre sutaz Shell Eco Marathon.In: Bezpecnost' -
Kvalita - Spolahlivost. - KoSice : TU, 2017 S. 252-257. -
ISBN 978-80-553-3115-7

[8] GORZAS, Michal: New design of sensor used in fire
detection systems / Michal Gorzas - 2017.n:
Bezpecnost - Kvalita - Spolahlivost. - KoSice : TU, 2017
S. 97-100. - ISBN 978-80-553-3115-7

[9] CHOMOVA, Katarina - TOMASKOVA, Marianna:
Bezpecnost’ technickych zariadeni pri zemnych
pracach In: Aktualne otazky bezpecnosti prace. - KoSice
1 TU, 2017 S. 1-9. - ISBN 978-80-553-2857-7

[10 PACAIOVA, Hana: Manazérstvo rizik - nutnost
rozhodovacich procesov In: Aktualne otazky
bezpecnosti prace. - KoSice : TU, 2017 S. 1-6. - ISBN
978-80-553-2857-7

[11] TKAC, Michal - TURISOVA, Renata: Riziko iatrogenie
pri zlepSovani kvality In: Aktualne otazky bezpeénosti
prace. - Kosice : TU, 2017 S. 1-5. - ISBN 978-80-553-
2857-7

[13] BALAZIKOVA, Michaela - DULEBOVA, Martina:
Zhodnotenie nizkofrekvenéného hluku z CNC frézy

2017
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pocas obrabania komponentov do automobilov.in:
Aktualne otazky bezpecénosti prace. - Kosice : TU, 2017
S. 1-6. - ISBN 978-80-553-2857-7

[14] ORAVEC, Milan: Nizkofrekvenéné magnetické polia
pri prevadzke elektromobilov In: Aktualne otazky
bezpecnosti prace. - KoSice : TU, 2017 S. 1-8. - ISBN
978-80-553-2857-7

[15] GLATZ, Juraj - KONECNY, Branislav - GORZAS,
Michal - KOTIANOVA, Zuzana: Nebezpeéenstvo
vybuchu prachovzdusnych zmesi v priemysle In:
Aktualne otazky bezpecénosti prace 2017. - KoSice : TU,
2017 S. 1-6. - ISBN 978-80-553-2857-7

[16] GORZAS, Michal - GLATZ, Juraj - KOTIANOVA,
Zuzana: Overovanie procesu horenia vybranych
technickych  materialov  In:  Aktualne  otazky
bezpecnosti prace 2017. - Kosice : TU, 2017 S. 1-7. -
ISBN 978-80-553-2857-7

[17] KOTIANOVA, Zuzana - GORZAS, Michal - GLATZ,
Juraj: Hlavné piliere stratégie priemysiu 4.0 In:
Aktualne otazky bezpecénosti prace. - KoSice : TU, 2017
S. 1-5. - ISBN 978-80-553-2857-7

[18] SULEJ, Radoslav - GALANDA, Jozef - KORBA, Peter -
HOVANEC, Michal - PAVLINSKY, Jozef -
MALINOVSKY, Jozef: Bezpeénost a mozné rizika v
letovej prevadzke bezmotorovych lietadiel / R. Sulej
... [et al.] - 2017.In: Aktualne otazky bezpecnosti prace
2017. - Kosice : TU, 2017 S. 1-4. - ISBN 978-80-553-
2857-7

[19] ORAVEC, Milan - KOTIANOVA, Zuzana: Meranie
nizkofrekvenénych magnetickych poli pre potreby
Smernice 352013EU In: Bezpecnost a ochrana zadravi
pfi praci 2017. - Ostrava Sdruzeni pozarniho a
bezpecnostniho inzenyrstvi, 2017 P. 71-76. - ISBN 978-
80-7385-182-8

[20] PACAIOVA, Hana - GRENCIK, PhD, doc. Ing. Juraj -
LEGAT, DrSc., Prof. Ing. Vaclav - NAGYOVA, Anna:
Maintenance Management Based on Quality
Management System requirements In: Odrzavanje
2017 : Maintenance 2017 : Instandhaltung 2017. -
Zagreb : HDO-Hrvatsko drustvo odrzavatelja, 2017 P.
128-133. - ISSN 1848-4867

[21] PACAIOVA, Hana - NAGYOVA, Anna : EFQM model
as a template for maintenance management audit /
In: 20th QMOD-ICQSS Conference 2017. - Lund :
Library Press, 2017 P. 1-16. - ISBN 978-91-7623-086-2

[22] GLATZ, Juraj - GORZAS, Michal: Forces and means
for road tunnels emergency units /.In: Transport

Means 2017. - Kaunas : Kaunas University of
Technology, 2017 P. 335-339. - ISSN 1822-296X
Published papers at domestic

scientific conferences

[1] DULEBOVA, Martina - BALAZIKOVA, Michaela Riadenie
rizik nizkofrekvenéného hluku In: Novus Scientia
2017. - Kosice : TU, 2017 S. 39-43. - ISBN 978-80-553-
3080-8

[2] SINAY, Juraj - KONECNY, Branislav: Risk analysis
methodology for mobile hydrogen technologies In:
Novus Scientia 2017. - KoSice : TU, 2017 S. 85-87. -
ISBN 978-80-553-3080-8

[3] NAGYOVA, Marta - TOMASKOVA, Marianna: Stadia
identifikaicie a hodnotenia rizik vyhradenych
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technickych zariadeni.In: Novus Scientia 2017. -
Kosice : TU, 2017 S. 131-135. - ISBN 978-80-553-3080-
8

[4] ORAVEC, Milan - VARGOVA, Slavomira - RUSNAK,
Ondrej - KOTIANOVA, Zuzana: Intermediate ceiling
board - risk element of road tunnels In: Fire
protection,safety and security 2017. - Zvolen : Technicka
univerzita vo Zvoelne, 2017 s. 149-160. - ISBN 978-80-
228-2957-1

[5] STANCEL, Martin - PACAIOVA, Hana - CHOVANCOVA,
Eva: Maintenance performance audit software / In:
SAMI 2017. - Danvers : IEEE, 2017 S. 455-460. - ISBN
978-1-5090-5654-5

[6] STANCEL, Martin - PACAIOVA, Hana: Predictive
maintenance based on industry 4.0 with the help of
IT technologies / Martin Stancel, Hana Pacaiova -
2017.In: SCYR 2017. - KoSice : TU, 2017 S. 194-197. -
ISBN 978-80-553-3162-1

[71 PACAIOVA, Hana: Uvazovanie zalozené na riziku
(RBT) v riadeni udrzby: EDIS, 2017 S. 101-115. - ISBN
978-80-554-1335-8

[8] SINAY, Juraj - KOTIANOVA, Zuzana :Nové trendy v
BOZP v kontexte stratégie priemysle 4.0 / Juraj Sinay,
Zuzana Kotianova - 2017.In: Advances in Fire and
Safety Engineering 2017. - Bratislava : STU, 2017 S. 16-
25. - ISBN 978-80-8096-245-6

2017

Institute of Special Engineering Processes

[9] BALAZIKOVA, Michaela - DULEBOVA, MartinaPractical

[10]

application of proposed method for assesment of
non-auditory effects of noise In: ICEEE 2017. - KoSice
: Elfa, 2017 S. 17-20. - ISBN 978-80-8086-263-3

SINAY, Juraj - HOVANEC, Michal: Aplikacie
ergonomickych principov pri digitalnych
koncepciach vyrobnych procesov In: ERGONOMIA
2017. - Zilina : Slovenska ergonomické spoloénost, 2017
P. 50-58. - ISBN 978-80-970974-3-1

[11] TURISOVA, Renata - ZAVADSKY, Cyril: Aplikaca Six

Sigma v odpadovom hospodarstve In: Quality and
leading innovation. - KoSice : University of Economics in
Bratislava, Faculty of Business Economics with seat in
Kosice, 2017 S. 139-142. - ISBN 978-617-589-144-5

[12] TURISOVA, Renata - HUDAK, Matej: Monitoring

(]

(skrytych) nakladov na kvalitu In: Quality and leading
innovation. - KoSice : University of Economics in
Bratislava, Faculty of Business Economics with seat in
Kosice, 2017 S. 143-146. - ISBN 978-617-589-144-5

Textbooks
SINAY, Juraj - BALAZIKOVA, Michaela - HOVANEC,

Michal: Bezpeéné pracovné prostredie - 1. vyd. -
Kosice : TU - 2017. - 85 s.. - ISBN 978-80-553-3139-3.
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DEPARTMENT OF BIOMEDICAL ENGINEERING AND MEASUREMENT

Activities at the department

25.-27.9.2017

Institute Special Engineering Processes

12. Trendy v biomedicinskom inzinierstve — Horni Lomna

EDUCATION AT THE DEPARTMENT
STUDY PROGRAMS

Bachelor's degree:

Prosthetics and Orthotics

Master's degree:

2017

Biomedical engineering

Measurement

Number of the students (till 31.12.2017),
on the study programs guaranteed by department
78.

Number of the graduates (2016/2017),
on the study programs guaranteed by the
department:
- 9 students in the internal form of bachelor
study

Number of the students (till 31.12.2017),
on the study programs guaranteed by department
19:

Number of the graduates (2016/2017),
on the study programs guaranteed by the
department:
- 20 students in the internal form of
engineering study

Number of the students (till 31.12.2017),
on the study programs guaranteed by department
0:

Number of the graduates (2016/2017),
on the study programs guaranteed by the
department:
- 0 students in the internal form of engineering
study
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GRADUATE PROFILE

BACHELOR’S PROGRAMS (Bc.)
Prosthetics and Orthotics

The priority target of study program Prosthetics and Orthotics is preparation of university
qualified medical workers, who are allowed, within health and rehabilitation care on the
indication base of doctor, to design and repair orthotics and prosthetics equipment in whole
range of biomedical engineering. This worker will be able to effectively collaborate with
medical or non - medical workers in area of health and rehabilitation care.

MASTER’S PROGRAMS (Ing.)
Biomedical Engineering

The aim of the study is to realize theoretical knowledge and practical experiences in such an
amount, to have absolvent as independent working partner in engineering and medical
process:
o for application of actual technical, mathematical and physical knowledge about new
biomedical and instrumental techniques,
e in the area of research, development and utilization of the automatic and biomedical
systems for the decision features support.

Measurement

Graduate of a study programme Measurement possesses wide theoretical bases in given field
and profound knowledge in chosen specialisation. They are able to analyse complex tasks in
terms of actual state in the field, prepare a design of an experiment from the metrological point
of view as well. Graduate can lead teams of co-workers with respect to safety at work and
environment protection where they apply their knowledge of system analysis and optimal
control.
Graduate gains the ability to:
* Develop and design own solutions of problems, creatively apply obtained knowledge,
effectively decide when choosing methods, techniques and sources,
* Solve issues in new, unknown, multidiscipline contexts,
+ Work on projects with identification of problems, analysis, design and implementation
of systems, application of quality standards,
+ Effectively work both individually and in teams, use systematic approach in
management of projects,
* Maintain contact with development in given field, accept inevitability of ongoing
professional development and lifelong education,
+ Participate in concept creation and strategic processes when modernising solutions
and measurement processes.

PhD. PROGRAMS (PhD.)
Biomedical Engineering

Doctoral program is focused on deepening and extension of theoretical knowledge gained in the
previous study, to learn the scientific working methods and experimental habits and skills needed for
scientific work in the biomedical engineering.
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LIST OF SUBJECTS GUARANTEED BY THE DEPARTMENT

AN N N N N NN

AN N N N Y N NN

AN

AN NN NN VY N N N U U N N VU N N N

Basic of cellular theory

Basics of anatomy and physiology
Basics of biomedical engineering

Basics of Quality

Biocybernetics

Biomeasurement

Biomedical Engineering | a ll.
Biomechanics

Biomechanics in prosthetics and orthotics |.
all.

Biomechanisms

Biophysics in BE

CAD/CAM Systems in Protetics and
orthotics

Coincidence Measurement

Components and Modules of Medical
Devices

Computed tomography

Coordinate measuring technique

Design and Manufacturing of prosthetic and
orthotic aids

Design of measuring instruments and
measuring systems

Design of medical technology

Desing of Experiment

Diagnostics and Treatment in Orthopedics
Dimensional measurement

Diploma work

Electric drivers

Engineering Metrology

Ergnomic and Kinesiology Measurements
Ergonomic Measurements

Experimental methods in BE

Final work

Functional anatomy

Gauge calibration

Geometrical precision products
Geometrical specification products
Goniometry in Protetics and orthotics
Goniometry of human locomotion system
Human biomechanics

Implants and Implantology

Inteligent Measuring Systems for

2017

N N N N N S N N

(\

Biomedical Engineering

Introduction to biophysics in BE
Introduction to prosthetics and orthotics
Measurement of measurand

Medical devices

Methodology of Biomeasurement
Micromechatronics

Non-contact measurement methods
Precision mechanics

Prosthetic, orthotic and calceotic systems
Prosthetics and orthotics I. a Il

Quality in healthcare

Rehabilitation technology

Reverse engineering

Semestral project

Specialistic practice

Surgical tecnology

Technics of clinical examination

The basics of technical prosthetics and
orthotics

Year-Class Project
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GRADUATE THESES

BACHELOR’S THESES:
Prosthetics and Orthotics (- 2016/17)

Maria Csalova
Gabriela Dancakova
Michal Dor&ak
Veronika Befiova
Jana Marcekova
Maria GoliaSova
Viktéria Plavuchova
Slavka Matascikova

Dagmara Varcholova

Possibilities of prediction, prophylaxis and treatment of diabetic foot
Experimentally solution of dental implants

Evaluation of biomechanical parameters of selected activities athletes
Analysis and overview of spinal implants

Creation of the database of objects for Use in Virtual Reality

3D printing of flexible structures and testing proposal

Possibilities of somatotype determining

Footwear influence on posture

Verification of the relationship of BMI and postural stability

MASTER'S THESES:
Biomedical engineering (- 2016/17)

David Babas
Branko Stefanovi¢
Barbora Delejova
Matej Dily

Mario Balla

Martin Novacek

Martin Szoke

Michaela Dilyova
Jaroslava Szlicsova

Patricia Glajcova
Jakub Polacek

Matus Kiral
Lukas Kaémar
Zoltan Mihdk

Ladislav Gaspar
Tibor Szabari

2017

Selection of system for measuring of runout inner surface of hollow shafts
Design and printing of lowcost finger and hand prosthesis

Possibilities of surface finishing of orthotics and prosthetics parts made by 3D
printing

Metrological verification of the samples manufactured by Fortus 450mc device
using different production setting

Evaluation of the surface of the dimension of products manufactured by FDM
technology

Metrological verification of the samples manufactured by Concept Laser Miab
cusing R device using different production setting

Measurement of magnetic field of selected habitats and comparison of
deplagment and activity of the Ixodes ricinus as valuable vectors of agents of
humans diseases

Termovision diagnostics of selected parts of human body and corelation of the
attractiveness of the Ixodes ricinus with thermal deviations of the selected parts

Design of custom made medical devices specific for palate cleft deformities
made by additive manufacturing technology

3D reconstructons of Palatin Thurzo’s face

Influence of metallic powder properties on output parameters of products at
additive manufacturing

Evaluation of the accuracy of temperature measurement by thermovision
camera

Verification of the manufacturing process of dental models
Analysis of measuring distance influence to output using computed tomography
Design of device for measuring of air flow velocity.

Verification of micrometer for measuring of the outer dimension.
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Eduard Jakubkovi¢ The balance of the measurement uncertainty of the measurement chain with
triangulation distance sensor.

Jan Kotul'dk Laserinterferometer uses in coordinate metrology

Jozef Molnar Diagnosis of sexually transmitted diseases by multiplex RT-PCR

Klaudia Frankova Fabrication and testing of scaffolds for tissue replacement of damaged urethra

using 3D bioplotter

RESEARCH AT THE DEPARTMENT

Area of research:

v
v

4

Technology in the diagnosis of components and modules Computerized tomography (CT).

Center for research of control of technical, environmental and human risks for permanent
development of production and products in mechanical engineering.

Excellence center of biomedical technology research.
Research of new diagnostic methods in invasive implantology.

New strategy for effective measurements with coordinate measuring machines with multi
sensor systems.

Optimization of technology method of orthotics and prosthetics with infrared thermography
diagnostic.

Virtual laboratory for 3D coordinate measurement.

Research characteristics:

The research of the Department of Biomedical Engineering and Measurement
is oriented to:

v
v
v

v

Technology in the diagnosis of components and modules by computerized tomography (CT).
New diagnostic methods in invasive implantology.

Optimization of technology methods of orthotics and prosthetics with infrared thermography
diagnostic.

New strategy for effective measurements with coordinate measuring machines with multi
sensor systems.

PROJECTS OF THE DEPARTMENT

Title of the project Research of Strategies: Coordinate Measurement of Free-Form
Surfaces Using Contact and Non-Contact Measurement System.
Type of the project VEGA

Number of the project 1/0182/15,
Principal investigator  Dovica Miroslav, prof. Ing., PhD.

Annotation of the Project is oriented at research of methodologies, techniques and various

project

2017

processes of coordinate measurements of parts with free-form surfaces
with emphasis on contact and non-contact measurement. Reseacrh deals
with geometric description methods of design models or measurement
data and the free-form surface localization and comparison techniques. To
create of corresponding relationship questions will be solving of 3D
transformation and measurement data to design model comparison or
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Time period of the
project

Title of the project

Type of the project
Number of the project

Principal investigator

Annotation of the
project

Time period of the
project

Title of the project
Type of the project
Number of the project
Principal investigator

Annotation of the
project

2017
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surfaces to surface distance calculations.

01/2015 - 12/2017

Development and construction of low-cost modular prostheses of
upper limbs manufactured by additive technologies

VEGA
1/0971/16

Hudak Radovan, doc. Ing., PhD.

Providing a patient with an upper-limb prosthesis is currently a demanding
and complex process, significantly depending on the experience and skills
of orthopaedic technicians involved in the manufacturing process. Current
global situation requires the development of new types of prosthetics or
the modification of the existing concepts with the aim to reduce
manufacturing costs and time, while maintaining, or even improving,
functional abilities of a device.

Manufacture of shape-specific components applying the additive
technology facilitates fast response in case the shape modification is
required for individual orthoses and prostheses. Incorporation of the
additive technology not only into the manufacturing process but primarily
into the designing stage will significantly accelerate and simplify the
prosthetics manufacturing.

01/2016 - 12/2018

Metrological processing of biomedical data obtained by 3D scanners
for educational purposes

KEGA
063TUKE-4/2016

Zivéak Jozef, Dr.h.c. prof. Ing., PhD.

Modernization and improvment of work efficiency involves the implement-
tation of new technologies. A similar trend has also been made in dental
prosthetics and dental fittings production, which implements 3D scanners
into the parctice. As profilation students of Department of Biomedical
Engineering will start in dental production specialisation, we need to
increase their level of knowledge in this field. Based on this factors the be
application of 3D scanners to the of the educational process, will relates
with above mentioned factors. he aim is to increase the credit students on
the market by education the fundamental principles of operation of various
types of scanning systems, but also the operation with the appropriate
software suite and evaluation of collected data. The planned output of the
proposed project will: Guide to simplify work with different 3D scanners in
biomedical engineering and dentistry. The scientific community will benefit
from a full review of the developed 3D scanning systems published in
reputable scientific journal. For the general scientific public will be
accessible e-learning course focused on metrological processing and
evaluation of the obtained data in the field of biomedical engineering.
Multimedia material will be summarized into a format called "Learning by
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Time period of the
project

Title of the project

Type of the project
Number of the project

Principal investigator
Annotation of the
project

Time period of the
project

Title of the project

Type of the project
Number of the project

Principal investigator

Annotation of the
project

2017
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Doing" that teach students a practical applications 3D scanning systems.

01/2016 - 12/2018

Improvement of students’ knowledge and skills in the area of

designing and aplication of methods and devices for measurement of
geometrical parameters

KEGA
014STU-4/2015

Dovica Miroslav, prof. Ing., PhD.

The project focuses on broadening and implementation of new forms and
means of education in the area of measurement of geometrical
parameters. The aim of this project is to design and implement new
didactic aids for measurement of geometrical parameters into teaching
methods to support education focusing on the measurement process.
Besides, new methods and processes will be based on the newest
findings in a particular area using the most modern techniques. Designed
processes, methods and teaching mode will be oriented on the
improvement of students’ knowledge and skills mainly in the newly
established studying programme Measurement (2nd degree) and
Mechanical Engineering (1st degree). The improvement of knowledge
basis and acquirement of skills and customs of graduates directly relate to
the improvement of competitiveness of companies up to the level of other
companies in the global market. Goal of this project will be to create a
course book that would focus on the newest findings and results of own
research in the area of measurement of geometric parameters. These will
be targeted at the students of the studying programme Measurement (2nd
degree) at the Faculty of Mechanical Engineering TU Kosice and will be
used during following courses: Measurement of geometric parameters,
Geometrical product specifications, Calibration of measurement machines.
To support this goal, bachelor and diploma thesis will be elaborated with
the output in the form of functional models and equipments. These didactic
aids are crucial for teaching, since the students acquire practical
knowledge while working with them. In the future, students can easily
solve difficult tasks from practice.

01/2015 — 12/2017

Experimental and computerised biomechanical testing of implantable
medical devices and the implementation thereof in the education
process

KEGA
064TUKE-4/2016

Hudak Radovan, doc., Ing., PhD.
Biomechanical tests as a process of a validation of implantable medical
devices (IMD) are crucial stage of a process of its development and

production. Nowadays, thanks to additive manufacturing technologies
IMD’s take the lead, because each musculoskeletal system is unique. Due
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Time period of the
project

Title of the project

Type of the project
Number of the project

Principal investigator

Annotation of the
project

Time period of the
project

2017
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to this reason, each IMD has to be individually tested. Because of this,
there is a need to implement practical participation of students to the
education process. Their role will be a personal participation in
biomechanical testing and in current research in the field.

The essential of the proposed project is in the creation of the methodics of
the mechanical (static/ dynamic) testing of the IMD’s and its simulation in
the enviromment of the FEA sotfware. Created methodics will be
implemented to education process to increase the practical qualification of
the students in the field of experimental and computational biomehcanics.
With participation on the reasearch students will acquire design of
experiment methodics. Research tasks will be focused on the students
theses. Simultaneously, the results of the biomechanical tests and
simulations will be used to optimize individual IMD’s design.

Aim is to prepare and create practical seminars for students in sense of
“Learning by doing” in the field of experimental and computational
biomechanics. From the processed methodics the seminar manuals,
textbooks, book and e-learning portal will be created. For the specialized
society the methodics of the testing and optimizing the IMD’s will be
presented at specialized conferencies. Results will be published in Slovak
and international journals.

01/2016 - 12/2018

Research of new measuring methods of machine condition.

APVV
APVV-15-0149

Dovica Miroslav, prof. Ing., PhD.

The research focuses on new possibilities of machine state monitoring.
They are more meaningful in accuracy of identification of failure state, in
estimation of residual time until the failure and in earliness of revelation of
the beginning of failure state. Newness comes from the elaboration of
measurement methods of stiffness of machine components. Based on the
results of analysis, actual state of machine or machine knot is set. CNC
cutting machines and coordinate measurement machines (CMM) are the
object of the measurement. Measurement is aimed at the determination of
static and dynamic stiffness in the confrontation of changes and other state
parameters, such as temperature, vibrations, deformations, positioning
accuracy, etc. Relationship of changes between static and dynamic
stiffness is supported by elaboration of proper mathematical apparatus.
Results of basic research are directed into the development of new
effective diagnosis methods and devices.

07/2016 — 06/2020
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Title of the project
Type of the project
Number of the project
Principal investigator

Annotation of the
project

Time period of the
project

Title of the project

Type of the project
Number of the project

Principal investigator

Annotation of the
project

Time period of the
project
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Manufacturing and testing of custom made bone scaffolds made of
hydroxyapatite (HA) by use of 3D printing technology

APVV
APVV-14-0294

Hudak Radovan, doc. Ing., PhD.

Clinical practice recently requires an alternative for implants manufactured
from titanium alloys, which are optimal for specific types of individual
anatomical defects of hard tissues. Project solves production and testing of
individual hard tissues scaffolds made of hydroxyapatite (HA) by 3D
printing technology (3DP). One of the advantages of 3DP is its possibility to
produce free form implants with applicated porous structures for better
osseointegration. These tissues will be tested from material, biomechanical
and biological point of view and prepared for clinical applications.

07/2015 - 06/2018

Design and complex characterization of biocompatible tubular 3D-
scaffolds made of biosynthetic extracellular matrix intended as
potential substitutes of damaged human urethra

APVV
APVV-15-0111

Hudak Radovan, doc. Ing., PhD.

In recent years, regenerative medicine and tissue engineering studies have
led to the development of novel biomaterials mimicking the extracellular
matrix, which are suitable for autologous or pluripotent (stem) cellular
colonization. One of intensively studied areas is the use of tubular scaffolds
generated by 3D-printing and their colonization by epithelial (autologous,
respectively initially pluripotent) cells and smooth muscle cells with the
purpose of implantation and replacement of damaged urethra in humans.
The goal is to design an optimal biodegradable and biofunctional scaffolds
which will be colonized by cells (epithelial and stem cells). It will be tested
on animal model, which will facilitate the transfer to clinical practice.

07/2016 - 06/2020

Page 179



DEPARTMENT OF BIOMEDICAL ENGINEERING AND MEASUREMENT

Title of the project
possibilities

Type of the project

Number of the project APVV
APVV-15-0356

Principal investigator

Institute Special Engineering Processes

Analysis of the PEEK polymer and the additive manufacturing

Zivéak Jozef, Dr..h.c. prof. Ing., PhD.

Annotation of the

project Project solves production of the individual hard tissue scafolds made from
Poly-ether-ether-ketone (PEEK) by CAD/CAM technology. Additive 3D
printing technology allow produce free form implants with applicated porous
structures on implants surface for better ossteointegration. Manufactured
implant scafolds will be tested from material, biomechanical and biological
point of view and prepared for clinical applications.

Time period of the
project 07/2016 - 06/2019

VISITS OF STAFF MEMBERS FROM FOREIGN

INSTITUTIONS

Employees and students

Kneppo Peter, prof. Ing., DrSc.

Sidun Jaroslaw . Assoc. Professor, Eng., PhD

Country

CVUT Prague, Faculty of Biomedical Engineering
Politechnika Bialostocka, Poland

MEMBERSHIP IN SLOVAK PROFESSIONAL

ORGANISATIONS

Member of scientific boards of domestic and

foreign magazines
Jozef Ziv&ak, Dr.h.c. prof. Ing., PhD.

A member of the journal”’Metrolégia a
skusobnictvo“(Metrology and Testing) —
Slovak Republic

Jozef Zivéak, Dr.h.c. prof. Ing., PhD.

A member of the journal Acta Mechanica
Slovaca — Slovak Republic

Jozef Ziv&ak, Dr.h.c. prof. Ing., PhD.

Member of the board of home magazine
Trauma ISSN 1335 - 8588, Slovak Republic

Chairman of the National Grant Agency
KEGA MS VVas, Slovak Republic.

Jozef Ziv&ak, Dr.h.c. prof. Ing., PhD.

Chairman of Committee TC 18, Slovak
Republic.

Jozef Zivéak, Dr.h.c. prof. Ing., PhD.
Member of scientific boards: TU SjF
Kosice, TU Kosice, PU FZO Presov, PU

2017

Presov, TU SjF Zilina, CVUT FBI

Prague, KU — TF Ruzomberok, FS PU v
Presove, SMU Bratislava.

Jozef Zivéak, Dr.h.c. prof. Ing., PhD.

The main course supervisor of Biomedical
Engineering field.

Jozef Zivéak, Dr.h.c. prof. Ing., PhD.

The main course supervisor of scientific
discipline Bionika a biomechanika.

Jozef Ziv&ak, Dr.h.c. prof. Ing., PhD.

The main course supervisor for the habilitation

rights and inauguration in the field of
Biomedical Engineering.

Jozef Ziv&ak, Dr.h.c. prof. Ing., PhD.

Chairman of FOK (faculty committee) in the
field of Biomedical Engineering.

Jozef Zivéak, Dr.h.c. prof. Ing., PhD.

Member of the Privy Council for project
preparation.
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Jozef Ziv&ak, Dr.h.c. prof. Ing., PhD.

MEMBERSHIP IN INTERNATIONAL PROFESSIONAL
ORGANISATIONS

Member of scientific boards of domestic and

foreign magazines.
Jozef Zivéak, Dr.h.c. prof. Ing., PhD.

Member of the board of a foreign magazine
Lékar a technika (The Clinician and

Technology) ISSN 0301 - 5491 (Czech Republic)

Jozef Ziv&ak, Dr.h.c. prof. Ing., PhD.

Acta Mechanika a automatika Poland
Reflexotherapy (Poland)
Jozef Ziv€ak, Dr.h.c. prof. Ing., PhD.

Representative of Slovak Republic and

Biomedical engineering field in a membership

PUBLICATION

JOURNALS:

(]

(2]

(3]

4]

2017

X-ray micro-CT measurement of large parts at
very low temperature / T. Koutecky ... [et al.] -
2017. In: Review of Scientific Instruments. Vol.
88, no. 3 (2017), p. 1-23. - ISSN 0034-6748
[KOUTECKY, Tomas - ZIKMUND, Tomas -
RAJTUKOVA GLITTOVA, Darina - PALOUSEK,
David - ZIVCAK, Jozef - KAISER, Jozef]

Nanocrystalline magnetic glass-coated
microwires using the effect of
superparamagnetism are usable as temperature
sensors in biomedical applications / Radovan
Hudak ... [et al.] - 2017. In: IEEE Transactions
on Magnetics. Vol. 53, no. 4 (2017), p. 1-6. -
ISSN 1941-0069 Spdsob pristupu:
http://ieeexplore.ieee.org/document/7814333/...
[HUDAK, Radovan - POLACEK, Irenej - KLEIN,
Peter - SABOL, Rudolf - VARGA, Rastislav -
ZIVCAK, Jozef - VAZQUEZ, Manuel]

Novel Applications of Bistable Magnetic
Microwires / R. Sabol ... [et al.] - 2017. In: Acta
Physica Polonica A. Vol. 131, no. 4 (2017), p.
1150-1152. - ISSN 0587-4246

[SABOL, R. - KLEIN, P. - RYBA, T. - HVIZDOS,
L. - VARGA, R. - ROVNAK, Marian - SULLA, I. -
MUDRONOVA, D. - GALIK, J. - POLACEK,
Irenej - ZIVCAK, Jozef - HUDAK, Radovan]

Influence of build orientation, heat treatment,
and laser power on the hardness of Ti6AI4V
manufactured using the DMLS process / Anna
Guzanova ... [et al.] - 2017. In: Metals. Vol. 7,

of Technical University of KoSice v EAMBES —
Europen Alliance for Medical and Biological
Engineering Science.

Jozef Ziv&ak, Dr.h.c. prof. Ing., PhD.

Member IFSA No. 20040120 - 001 — International

Frequency Sensor Association.
Jozef Ziv&ak, Dr.h.c. prof. Ing., PhD.

Representative of Slovak Republic v IMEKO —
TC 18 — Measurement of Human Functions.
Jozef Zivéak, Dr.h.c. prof. Ing., PhD.

Member of the scientific committee IOP —
»Inzineria ortopedic¢no proteticna“ (Poland).
Jozef Zivéak, Dr.h.c. prof. Ing., PhD.

(3]

[6]

[71

no. 8 (2017), p. 1-17. - ISSN 2075-4701 Spbsob
pristupu: http://www.mdpi.com/2075-
4701/7/8/318...

[GUZANOVA, Anna - IZARIKOVA, Gabriela -
BREZINOVA, Janette - ZIVCAK, Jozef -
DRAGANOVSKA, Dagmar - HUDAK, Radovan]

Effects of preoperative simulation on minimally
invasive hybrid lumbar interbody fusion /
Bernhard Rieger ... [et al.] - 2017. In: World
Neurosurgery. Vol. 106 (2017), p. 578-588. -
ISSN 1878-8750

[RIEGER, Bernhard - JIANG, Hongzhen -
REINSHAGEN, Clemens - MOLCANY]I, Marek -
ZIVCAK, Jozef - GRONEMEYER, Dietrich -
BOSCHE, Bert - SCHACKERT, Gabriele -
RUESS, Daniel]

Is an effective functional replacement of a
lumbar segment possible? Biokinemetrie as a
surgical projection / Rieger, B. ... [et al.] - 2017.
In: MOJ Orthopedics and Rheumatology. Vol. 8,
no. 4 (2017), p. 1-4. - ISSN 2374-6939
[RIEGER, Bernhard - JIANG, H. - POLANSKI,
W. - MOLCANYI, Marek - ZIVCAK, Jozef -
REINSHAGEN, C. - BRAUTFERGER, U. -
MYSLIWIEC, P. - SCHACKERT, G. - WELSCH,
Norbert]

Stability loss of axisymmetric cylindrical shell
under axial pressure load / Tomas Kula ... [et al.]
- 2017. In: American Journal of Mechanical
Engineering. Vol. 5, no. 6 (2017), p. 341-344. -
ISSN 2328-4110

[KULA, Toméas - BOCKO, Jozef - HUNADY,
Roébert - SCHNITZER, Marek - ROSZKOS,
Cosmin Stefan]
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Condition Evaluation of Optical Position Sensor /
Tatiana Kelemenova ... [et al.] - 2017. In: Journal
of Automation and Control. Vol. 5, no. 2 (2017),
p. 37-40. - ISSN 2372-3033 Spdsob pristupu:
http://www.sciepub.com/AUTOMATION/abstract/
8385...

[KELEMENOVA, Tatiana - DOVICA, Miroslav -
JAKUBKOVIC, Eduard - SEDLACKO, Peter]

Experimental Identification of Condition of
Position Sensor / Tatiana Kelemenova ... [et al.]
- 2017. In: American Journal of Mechanical
Engineering. Vol. 5, no. 6 (2017), p. 289-292. -
ISSN 2328-4102 Spdsob pristupu:
http://www.sciepub.com/AJME/abstract/8415...
[KELEMENOVA, Tatiana - DOVICA, Miroslav -
JAKUBKOVIC, Eduard - SEDLACKO, Peter]

Miniature Actuators / Michal Kelemen ... [et al.] -
2017. In: American Journal of Mechanical
Engineering. Vol. 5, no. 6 (2017), p. 307-311. -
ISSN 2328-4102 Spdsob pristupu:
http://www.sciepub.com/AJME/abstract/8419...
[KELEMEN, Michal - VIRGALA, Ivan -
KELEMENOVA, Tatiana - MIKOVA, Lubica -
LIPTAK, Tomas - HRONCOVA, Darina]

Alternative design of the equipment for the finger
strength evaluation / Monika Michalikova, Michal
Gorzas, Jozef Zivéak - 2017. In: American
Journal of Engineering Research. Vol. 6, no. 12
(2017), p. 319-324. - ISSN 2320-0847
[MICHALIKOVA, Monika - GORZAS, Michal -
ZIVCAK, Jozef]

The possibility of stability measurement of the
elderly / Monika Michalikova, Michal Gorzas,
Jozef Ziv&ak - 2017. In: American Journal of
Engineering Research. Vol. 6, no. 12 (2017), p
313-318. - ISSN 2320-0936

[MICHALIKOVA, Monika - GORZAS, Michal -
ZIVCAK, Jozef]

Possibilities of influencing the posture and
locomotion by AFO orthosis while suffering from
spina bifida / Katarina Sromovska ...[et al.] -
2017. In: Acta Simulatio. Ro€. 3, €. 1 (2017), s.
11-14. - ISSN 1339-9640

[SROMOVSKA, Katarina - MICHALIKOVA,
Monika - TREBUNOVA, Marianna - ZIVCAK,
Jozef]

Biomedical Engineering — part of medicine /
Marianna Treburiova, Viktéria Mezencevova,
Jozef Zivéak - 2017. In: Acta Simulatio. Ro&. 3,
€. 2(2017), s. 1-6. - ISSN 1339-9640 Sposob
pristupu:
http://www.actasimulatio.eu/issues/2017/11_2017

_01_Trebunova_Mezencevova_Zivcak.pdf...
[TREBUNOVA Marianna - MEZENCEVOVA,
Viktoria - ZIVCAK, Jozef]

Medicine and engineering-connection biology,
technology and informatics / Marianna
Treburiova, Viktéria Mezencevova, Jozef Ziveak
- 2017. In: Acta Tecnologia - International
Scientific Journal about Technologies. Ro€. 3, €.
1(2017), s. 11-14. - ISSN ISSN 2453- 675X
[TREBUNOVA, Marianna - MEZENCEVOVA,
Viktéria - ZIVCAK, Jozef]

Orthotic influence of locomotion and
verticalization of myelomeningocele / Katarina
Sromovska ... [etal.] - 2017. In: Acta
Tecnologia. Ro€. 3, €. 2 (2017), s. 5-8. - ISSN

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

ISSN 2453-67 5X Spbsob pristupu:
http://www.actatecnologia.eu/issues/2017/11_201
7_02_Sromovska_Michalikova_Trebunova_Zivc
ak.pdf...

[SROMOVSKA, Katarina - MICHALIKOVA,
Monika - TREBUNOVA, Marianna - ZIVCAK,
Jozef]

Condition of measurement chain with linear
encoder / Tatiana Kelemenova, Eduard
Jakubkovi€ - 2017. In: Acta Mechatronica. Ro¢.

€.3(2017), s. 1-5. - ISSN 2453-7306 Sposob
pristupu:
http://actamechatronica.eu/issues/2017/111_2017
_01_Kelemenova_Jakubkovic.pdf...
[KELEMENOVA, Tatiana - JAKUBKOVIC,
Eduard]

Guitar playing robot / Michal Kelemen ... [et al.] -
2017. In: Acta Mechanica Slovaca. Ro¢. 21, €. 4
(2017), s. 10-15. - ISSN 1335-2393

[KELEMEN, Michal - VIRGALA, Ivan -
KELEMENOVA, Tatiana - MIKOVA, Lubica -
FRANKOVSKY, Peter]

Skenovanie fudskych kosti pomocou
priemyselnej pocitatovej tomografie / Darina
Glittova ... [et al.] - 2017. In: Folia Medica
Cassoviensia. Ro¢. 71, €. 1 (2017), s. 10-13. -
ISSN 1337-7817

[RAJTUKOVA GLITTOVA, Darina - TOTH,
Teodor - HUDAK, Radovan - ZIVCAK, Jozef]

Navrh pisacich pombcok pre pacientov s
tremorom hornych kon¢atin / Monika
Michalikova, Helena Budzakova, Jozef Ziv&ak -
2017. In: Folia Medica Cassoviensia. Ro¢. 71, ¢.
1(2017), s. 14-18. - ISSN 1337-7817
[MICHALIKOVA, Monika - BUDZAKOVA,
Helena - ZIVCAK, Jozef]

Skenovanie fudského tela pre medicinske
aplikacie / Viktoria Krajiiakova ... [et el.] - 2017.
In: Folia Medica Cassoviensia. Ro¢. 71, ¢. 1
(2017), s. 29-34. - ISSN 1337-7817
[KRAJNAKOVA Viktéria - PINDROCH, Ondrej -
RAJTUKOVA, Viktéria - HUDAK, Radovan -
ZIVCAK, Jozef]

InZinierstvo v medicine / Marianna Treburova,
Viktéria Mezencevova, Jozef Zivéak - 2017. In:
Folia Medica Cassoviensia. Ro¢. 71, €. 1 (2017),
s. 40-47. - ISSN 1337-7817 Spbsob pristupu:
http://www.If.upjs.sk/foliamedica/doc/FMC_2017-
1.pdf...

[TREBUNOVA, Marianna - MEZENCEVOVA,
Viktéria - ZIVCAK, Jozef]

3D biotla¢ tvrdych tkaniv / Ondrej Pindroch ... [et
al.] - 2017. In: Folia Medica Cassoviesia. Ro¢.
¢.1(2017), s. 35-39. - ISSN 1337-7817
Spbsob pristupu:
http://www.If.upjs.sk/foliamedica/doc/FMC_2017-
1.pdf...
[PINDROCH, Ondrej - HUDAK, Radovan -
BODNAROVA, Simona - ZIVCAK, Jozef]

3D tla¢ keramickych implantatov / Radovan
Hudak ... [et al.] - 2017. In: Folia Medica
Cassoviensia. Ro¢. 71, ¢. 1 (2017), s. 5-9. -
ISSN 1337-7817 Spbsob pristupu:
http://www.If.upjs.sk/foliamedica/doc/FMC_2017-
1.pdf...

[HUDAK, Radovan - BODNAROVA, Simona -
PENCIAK, Rastislav - ZIVCAK, Jozef]
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3D biotla¢ umelej mocovej rury / Alena Balogova
... [etal.] - 2017. In: Folia Medica Cassoviensia.
Ro¢. 71, ¢. 1 (2017), s. 19-28. - ISSN 1337-7817
[FINDRIK BALOGOVA, Alena - FRANKOVA,
Klaudia - HUDAK, Radovan - TOTH, Teodor -
ZIVCAK, Jozef - ZIARAN, Stanislav -
DANISOVIC, Lubog]

Computed Tomography — Its Development and
Principle / Marianna Treburiova, Galina
Laputkova, Jozef Zivéak - 2017. In: Acta
Simulatio. Ro¢. 3, €. 3 (2017), s. 11-15. - ISSN
1339-9640 Spdsob pristupu:
http://www.actasimulatio.eu/issues/2017/111_201
7_02_Trebunova_Laputkova_Zivcak.pdf...
[TREBUNOVA, Marianna - LAPUTKOVA, Galina
- ZIVCAK, Jozef]

Computed tomography — artifacts caused by
patient / Marianna Trebunova, Galina
Laputkova, Andrej Repovsky - 2017. In: Acta
Simulatio. Ro€. 3, €. 4 (2017), s. 7-10. - ISSN
1339-9640

[TREBUNOVA, Marianna - LAPUTKOVA, Galina
- REPOVSKY, Andrej]

Mechanical properties and porosity of Ti-6Al-4V
alloy prepared by AM technology / Patrik
Petrousek ... [et al.] - 2017.In: MM Science
Journal. Vol. 2017, no. 2 (2017), p. 1752-1755. -
ISSN 1803-1269

[PETROUSEK, Patrik - BIDULSKA, Jana -
BIDULSKY, Rébert - KOCISKO, Rébert -
FEDORIKOVA, Alica - HUDAK, Radovan -
RAJTUKOVA, Viktéria - ZIVCAK, Jozef]

The use of noninvasive diagnostic methods in
the assessment of postural changes in
University students / Miroslava Barcalova ... [et
al.] - 2017. In: Lékar a technika. Vol. 47, no. 1
(2017), p. 23-29. - ISSN 0301-5491
[BARCALOVA, Miroslava - ZIVCAK, Jozef -
LENKOVA, Rt - VOJTASKO, Lubo$ -
LIPTAKOVA, Erika - RAJTUKOVA, Viktéria -
KRAJNAKOVA, Viktéria]

An algorithm of a freeform surfaces
measurement adjustment using a specification
of the workpiece coordinate system location /
Jan Busa ... [etal.] - 2017. In: Advances in
Science and Technology : Research Journal.
Vol. 11, no. 3 (2017), p. 223-232. - ISSN 2299-
8624

[BUSA, Jan - BUSA JR., Jan - DOVICA,
Miroslav - FABIAN, Michal - IZOL, Peter

Elimination of thermal drift in measuring the
positioning accuracy of a three axis milling
machine / Tomas Stejskal ... [et al.] - 2017. In:
Advances in Science and Technology-Research
Journal. Vol. 11, no. 4 (2017), p. 159-167. -
ISSN 2299-8624

[STEJSKAL, Tomas - DOVICA, Miroslav -
DEMEC, Peter - SVETLIK, Jozef -
RAJTUKOVA, Viktéria]

Verifying the prediction result reliability Using K-
E, Eddy dissipation and discrete transfer models
applied on methane combustion using a
prototype low-pressure burner / Stanislav Honus
... [etal.] - 2017. In: Advances in Science and
Technology Research Journal. Vol. 11, no. 4
(2017), p. 252-259. - ISSN 2299-8624

[HONUS, Stanislav - POSPISILIK, Vaclav -
JURSOVA, Simona - SMIDA, Zdenék -
MOLNAR, Vieroslav - DOVICA, Miroslav]

[33]

[34]

Determination of the geometrical and
viscoelastic properties of scaffolds made by
additive manufacturing using Bioplotter / Alena
Balogova ... [et al.] - 2017. In: Lékaf a technika.
Vol. 47, no. 3 (2017), p. 88-95. - ISSN 0301-
5491

[FINDRIK BALOGOVA, Alena - PINDROCH,
Ondrej - BODNAROVA, Simona - FERANC,
Jozef - HUDAK, Radovan - ZIVCAK, Jozef]

Biomedical applications of glass-coated
microwires / D. Kozejova ... [et al.] - 2017. In:
Journal of Magnetism and Magnetic Materials.
Vol. 431 (2017), p. 1-4. - ISSN 0304-8853
Spbsob pristupu:
https://www.sciencedirect.com/science/article/pii/
S03048853173259609...

[KOZEJOVA, D. - FECOVA, L. - KLEIN, P. -
SABOL, R. - HUDAK, Radovan - SULLA, I. -
MUDRONOVA, D. - GALIK, J. - VARGA, R.]

CONFERENCES:
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(2]

(3]

[4]

(3]

[6]

Vyuzitie vybranych skenovacich systémov pre
kontrolu kvality dentalnej vyroby / Teodor Téth ...
[etal.] - 2017. In: Trendy v biomedicinském
inZenyrstvi 2017. - Ostrava : VSB-TU, 2017 P. 1-
4. - ISBN 978-80-248-4099-4

[TOTH, Teodor - RAJTUKOVA GLITTOVA,
Darina - ZIVCAK, Jozef - HUDAK, Radovan -
KOVACEVIC, Mila]

Porovnanie kvality zubnych koruniek vyrobenych
technolégiou SLM zo zliatin Ti-6Al-4V a CoCr /
Viktoria Rajtukova ... [et al.] - 2017. In: Trendy v
biomedicinském inZenyrstvi. - Ostrava : VSB-
TU, 2017 P. 1-6. - ISBN 978-80-248-4099-4
[RAJTUKOVA, Viktéria - FINDRIK BALOGOVA,
Alena - TOTH, Teodor - HUDAK, Radovan -
ZIVCAK, Jozef - IZARIKOVA, Gabriela -
SOMOS, Andrej - KOVACEVIC, Mila]

3D skenovanie psov pre protetické aplikacie /
Viktoria Krajiidkova ... [et al.] - 2017. In: Trendy
v biomedicinském inZzenyrstvi 2017. - Ostrava :
VSB-TU, 2017 P. 1-4. - ISBN 978-80-248-4099-
4

[KRAJNAKOVA, Viktéria - PINDROCH, Ondrej -
RAJTUKOVA, Viktoria - HUDAK, Radovan -
VITKOVA, Tatiana - ZIVCAK, Jozef]

Aditivna vyroba kranioplastik z medicinskeho
polyméru peek / Ondrej Pindroch ... [et al.] -
2017. In: Trendy v biomedicinském inzenyrstvi
2017. - Ostrava : V8B-TU, 2017 P. 1-7. - ISBN
978-80-248-4099-4

[PINDROCH, Ondrej - HUDAK, Radovan -
SCHNITZER, Marek - SEDLACKO, Peter -
ZIVCAK, Jozef]

3D tla¢ nizkonakladovej protetickej ruky s
vyuzitim technolégie FFF / Monika Michalikova
... [etal.] - 2017. In: Trendy v biomedicinském
inZenyrstvi 2017. - Ostrava : VSB-TU, 2017 P. 1-
4. - ISBN 978-80-248-4099-4

[MICHALIKOVA, Monika - STEFANOVIC,
Branko - HUDAK, Radovan - ZIVCAK, Jozef]

Evaluation of the mechanical properties and

porosity of the Ti and CoCr alloys prepared by
AM technology / Rébert Bidulsky ... [et al.] -
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2017. In: Euro PM2017. - Milano : EPMA, 2017
P. 1-6. - ISBN 978-1-899072-49-1

[BIDULSKY, Rébert - PETROUSEK, Patrik -
BIDULSKA, Jana - KATRENICOVA, Ivana -
SIMCAK, Dusan - HUDAK, Radovan]

Analyza a testovanie materialu PLAPHB pre
aditivnu vyrobu nahrad uretry / Alena Balogova,
Radovan Hudak, Jozef Zivéak - 2017. In: Novus
Scientia 2017. - KoSice : TU, 2017 S. 6-12. -
ISBN 978-80-553-3080-8

[FINDRIK BALOGOVA, Alena - HUDAK,
Radovan - ZIVCAK, Jozef]

Priprava a navrh biologického testovania
biokompatibility keramickych skafoldov na baze
hydroxyapatitu a trikalcium fosfatu / Simona
Bodnarova, Radovan Hudak, Jozef Zivéak -
2017. In: Novus Scientia 2017. - KoSice : TU,
2017 S. 17-21. - ISBN 978-80-553-3080-8
[BODNAROVA, Simona - HUDAK, Radovan -
ZIVCAK, Jozef]

The use of computed tomography and dental
scanner for dental prosthesis / Darina Glittova ...
[et al.] - 2017. In: Novus Scientia 2017. - KoSice
1 TU, 2017 S. 52-57. - ISBN 978-80-553-3080-8
[RAJTUKOVA GLITTOVA, Darina - TOTH,
Teodor - ZIVCAK, Jozef - HUDAK, Radovan]

Virtualna rehabilitacia / Viktéria Krajiakova,
Radovan Hudak, Jozef Zivéak - 2017. In: Novus
Scientia 2017. - KoSice : TU, 2017 S. 93-96. -
ISBN 978-80-553-3080-8

[KRAJNAKOVA, Viktéria - HUDAK, Radovan -
ZIVCAK, Jozef]

Vplyv z&kladnych parametrov tlaového procesu
technolégiou FDM na kvalitu vyrobeného dielu /
Ondrej Pindroch, Radovan Hudak, Jozef Zivgak
-2017. In: Novus Scientia 2017. - KoSice : TU,
2017 S. 145-148. - ISBN 978-80-553-3080-8
[PINDROCH, Ondrej - HUDAK, Radovan -
ZIVCAK, Jozef]

Nanokrystalické magnetické sklom-potiahnuté
mikrodréty pouzitelné v biomedicinskych
aplikaciach ako senzory teploty / Irenej Polacek
... [etal.] - 2017. In: Novus Scientia 2017. -
Kosice : TU, 2017 S. 149-154. - ISBN 978-80-
553-3080-8

[POLACEK, Irenej - HUDAK, Radovan - KLEIN,
Peter - VARGA, Rastislav - SABOL, Rudolf -
VAZQUEZ, Manuel - ZIVCAK, Jozef]

Additive Manufacturing Possibilities of the PAEK
Polymers / Peter Sedlacko ... [et al.] - 2017. In:
Novus Scientia 2017. - Kosice : TU, 2017 S.
175-177. - ISBN 978-80-553-3080-8
[SEDLACKO, Peter - HUDAK, Radovan -
KELEMENOVA, Tatiana - ZIVCAK, Jozef]

PLA Implant Design, Structural Analysis and
Topological Optimization / Marek Schnitzer ... [et
al.] - 2017. In: Novus Scientia 2017. - KoSice :
TU, 2017 S. 178-182. - ISBN 978-80-553-3080-8
[SCHNITZER, Marek - HUDAK, Radovan -
ZIVCAK, Jozef - KULA, Tomas - BOCKO, Jozef
- KARASEK, Michal]

Vyuzitie mezenchymalnych kmenovych buniek v
biomedicinskom inZinierstve / Katarina
Sromovska, Marianna Trebufiova, Jozef Zivéak -
2017. In: Novus Scientia 2017. - KoSice : TU,
2017 S. 191-195. - ISBN 978-80-553-3080-8
[SROMOVSKA, Katarina - TREBUNOVA,

Institute Special Engineering Processes

Marianna - ZIVCAK, Jozef]

[16] Analyza svalovych retazcov a ich Spiral /

Miroslava Barcalova, Jozef Zivéak - 2017. In:
Novus Scientia 2017. - KoSice : TU, 2017 S. 13-
16. - ISBN 978-80-553-3080-8

[BARCALOVA, Miroslava - ZIVCAK, Jozef]
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PROTOTYPING AND INNOVATION CENTER

LIST OF SUBJECTS GUARANTEED BY THE CENTRE

v' Basic of Information and Computer
Systems

Basic Informatics

CA Methods in Mechanical Design

CA Methods in Mechanical Design |.
CA Methods in Mechanical Design II.
CA Methods in Mechanical Design Il1.
CAD

CAD Methods in Mechanical Design
CAD - Introduction to Solid Modeling
CAD - Introduction to Surface Modeling
Computer Aided Design

Concepts of Information and Computing
Systems

Construction and CAD

Informatics and PC I.

N N N NN

AN

ACTIVITIES OF THE CENTRE

e TEACHING PROCESS

ANENENENENRNRN

AN NN

\

Informatics and PC II.

Information Systems in Maintenance
Information Technology

Introduction to Computer Technology
Introduction to PC Hardware
Introduction to PC Software

Introduction to Programming Languages
and Tools

Maintenance Information Systems
Modeling and Simulation of Systems
Processes Design by CAD
Information training and
literacy

Programming techniques

information

- system of open access to Centre for students and their teachers

- recruitment and training of students interested in work on machine tools with
possibility to participate in manufacturing of prototypes

- involvement of students in the design phase of work as team members

e RESEARCH

Areas of research:

CAD systems

CNC Machining
Programming techniques

CA Technologies

IT Technologies

Robots for harsh environment
Robotic cells for spraying

AN NN N NN

Areas of expertise:

v' Computer Hardware
v' Computer Software
v' Server Administration

v Wifi Administration
v CA - Technologies
v" Service robotics
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Projects of the Centre:

e Increasing the academic qualifications of TUKE research staff
This project deals with improving the qualifications of researchers. Expanding knowledge of
CA technology, finite element analysis, design and construction machines, flow and others.

e Research into the technology of composite components joining by
adhesive bonding, using an intelligent robotic system in mass
production

APVV project submitted in 10/2017. Partner - Slovak Academy of Science.

e Network of teleoperated and reconfigurable intelligent swarm robots for
harsh environment
H2020 (ICT-25-2016-2017) project submitted in 04/2017. Coordinator University of Surrey
(UK).

e MANUFACTURING

- Training of operators of CNC machine tools

- Commissioning of all machine tools and testing of their parameters

- Specification and public procurement preparation for ancillary equipment for machine tools
- Administrative preparation of production process

- Ensuring the compliance with ISO9001 and safety standards

- Second phase of infrastructure completion

- Start of prototype manufacturing for the internal needs of university

e PR AND MARKETING

- Centre’'s WEB page (SK/EN) and brochure preparation

- Open doors day co-organisation

- Preparation and coordination of the European Robotics Week in SR
- Presentation of the Centre to industrial and academic partners

PUBLICATIONS

[SVETLIK, Jozef - BUSA, Jan - BRESTOVIC,
Toma$ - DOBRANSKY, Jozef - KRAL, Jan

Journals
ml.]

[11 Measurement of weight of objects without
affecting the handling algorithm / Marek 3]

Desi f  Mobil Applicati f
Sukop ... [et al.]- 2016. In: International esign = o obile pplication N

. Controlling Robosoccer via
Journal of Advanced Robotic Systems. Vol. Bluetooth / Jozef Varga, Ladislav Vargovcik,
13no. 5(2016), p. 14-19. - ISSN 1729-8814 Viadimir Baléz- 2017.In: Joumal of

[SUKOP, Marek - HAJDUK, Mikulas - Automation and Control. Vol. 5, no. 2 (2017),
SEMJON, Jan - JANOS, Rudolf - VARGA, A
Jozef - VAGAS. Marek p. 46-49. - |ISSN 2372-3033 Spo6sob
ozet - » Marek] pristupu: http://www.sciepub.com/AUTOM
ATION/abstract/8387...

[2] F||m thiCkness (.-','Stimation fOI’ the O|| [VAR,QA, Jozef _ VARGOVCiK, Ladislav i
applied to the inner surface of slim BALAZ, Viadimir]

tubes / Jozef Svetlik ... [et al.]- 2017.In:
Applied Sciences. Vol. 7, no. 10 (2017), p. 1- [4]
15. - ISSN 2076-3417

Device for applying a thin layer of oil onto
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the inner surface of steel pipes/Jozef
Svetlik ... [et al.]- 2017. In: Manufacturing
Technology. Vol. 17, no. 2 (2017), p. 257-260.

ISSN 1213-2489

[SVETLIK, Jozef - KRAL, Jan ml.
BRESTOVIC, Tomas - PITUK, Martin]

[5]

ml.]

[6]

8624

[STEJSKAL, Tomas - KRAL, Jan ml. - RUDY,
Vladimir - MELKO, Jaroslav - RJABUSIN,

Adrian - PAVLIKOVA, Ludmila]

[7]

8624 ,
[WYSMULSKI, Pawel - KRAL, Jan ml.]

CNC milling machine precision analysis
through numerical modelling / Jozef
Svetlik, Peter Deme¢€, Jan Kral - 2017. In:
Advances in Science and Technology-
Research Journal. Vol. 11, no. 2 (2017), p.
212-219. - ISSN 2299-8624
[SVETLIK, Jozef - DEMEC, Peter - KRAL, Jan

Impact of the technological conditions of
plane surface machining on a triangular
milling cutter on the residual hysteresis of
the movement axis of the machine / Tomas
Stejskal ... [et al.]- 2017. In: Advances in
Science and Technology Research Journal.
Vol. 11, no. 3 (2017), p. 240-245. - ISSN 2299-

Effect of eccentricity of load on critical
force of thin-walled columns CFRP / Pawel
Wysmulski, Jan Kral - 2017. In: Advances in
Science and Technology Research Journal.
Vol. 11, no. 3 (2017), p. 109-113. - ISSN 2299-

2017
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