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expertise; however, mutual
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NANOMATERIALS
IN NATURAL SCIENCES

DEPARTMENT OF 

NANOCHEMISTRY

DEPARTMENT OF 

ENVIRONMENTAL 

TECHNOLOGY

DEPARTMENT OF 

APPLIED BIOLOGY

DEPARTMENT OF 

ENVIRONMENTAL 

CHEMISTRY

The research direction of nanomaterials in natural sciences combines basic research, 

technology and construction of pilot and professional biomass carriers, purification and 

analysis of environmental contaminants and testing of nanomaterials.



COMPETITIVE
ENGINEERING

DEPARTMENT OF 

VEHICLES

DEPARTMENT OF

TECHNOLOGY AND CONSTRUCTION

DEPARTMENT OF

ADVANCED MATERIALS

The research direction of competitive engineering combines research and development 

in the areas of manufacturing and the automotive industry with great application 

potential. The workplaces support the industrial activities of companies not just in the 

close-by regions and focus on the application of new technologies and technological 

procedures to ensure a higher degree of innovation in industrial production.

DEPARTMENT OF 

3D TECHNOLOGIES



SYSTEM
INTEGRATION

DEPARTMENT OF

SW AND ARTIFICIAL INTELLIGENCE

DEPARTMENT OF 

HARDWARE AND SENZORS

Focus on research and development of modern software solutions, system solutions for 

data processing and integration between systems, and the provision of communication 

interfaces. An integral part is the field of robotics, including the use of collaborative or 

sensitive robots. The emphasis is being put on the introduction of state -of-the-art 

elements of visualization and projection of measured data, including the use of MR/AR.



CXI competence fields

BIG DATA, artificial intelligence
big data storage and analysis, machine learning & AI, 
image and pattern recognition

Industrial IoT
advanced sensors, displays, edge and cloud computing, 
5G and SigFox networks

Augmented reality
collaboration & remote assistance, mixed reality 
wearables

Environmental protection
(waste) water and groundwater treatment, 

waste disposal, air filtration

Risk of nanomaterials, high-tech analysis
environmental risk of nanomaterials, advanced 

analytical techniques

Green technologies, up-scaling
environmental friendly products, piloting 

of technologies 

Additive manufacturing
3D printing including metallic prints and 

reinforcing by advanced materials

Advanced materials and machines design 
the new light-weight and sustainable components, 
innovative design and systematic planning of technical 
systems innovations

Autonomous systems
autonomous and cooperative systems

autonomous utility electrovehicle
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Nanomaterials in 
natural sciences

Competitive 
engineering

System integration



Competitive 
engineering

RESEARCH DIRECTION NO. 2

Ing. Jiří Šafka, Ph.D.
Head of RD2



Competitive engineering

DEPARTMENT
OF VEHICLES

DEPARTMENT OF
TECHNOLOGY AND CONSTRUCTION

DEPARTMENT OF
ADVANCED MATERIALS

DEPARTMENT OF 
3D TECHNOLOGIES

The research direction of competitive engineering combines research and development in the 
areas of manufacturing and the automotive industry with great application potential. The 
workplaces support the industrial activities of companies not just in the close-by regions and 
focus on the application of new technologies and technological procedures to ensure a
higher degree of innovation in industrial production.



D

Department of 3d technologies

Ing. Filip Véle
Head of O3D

MAIN RESEARCH ACTIVITIES

• Advanced research in specialized additive technologies
• Comprehensive activities include not only 3D printing using the 

most appropriate technology concerning the material to be 
processed and the targeted product properties but also data 
preparation, optimization of product geometries or their elements 
(topological optimization), post-processing operations and the 
development of new sustainable materials for additive technologies

• Investigating different technological approaches to accuracy, and 
quality of output parts to increase application possibilities and 
usability of 3D printed products

COOPERATION

• Research and development of 3D printing technologies
• Design of application-specific 3D printing components and topological 

optimization
• New 3D printing applications in plastics and metals
• Development of new sustainable materials for 3D printing 

technologies



Department of vehicles

Ing. Josef Břoušek, Ph.D.
Head of OVZ

MAIN RESEARCH ACTIVITIES

• Development and testing of propulsion systems and engines
• Research and development in the field of electromobility
• Research of economic-emission properties of petrol and 

diesel internal combustion engines for liquid, gaseous fuels 
and their mixtures

• Power transmission systems in classical and hybrid engine 
arrangements

COOPERATION

• New hybrid drive systems
• Modifications of mobile and stationary devices meeting future EU 

6 emission limits and greenhouse gas limits with emphasis on the 
use of new types of fuels from renewable sources



Department of technology and construction

Ing. Jiří Bobek, Ph.D.
Head of OPT

MAIN RESEARCH ACTIVITIES

• Development, research, innovation and application of 
progressive non-chip technologies for processing plastics, 
composites, metals and non-ferrous metals (casting, welding, 
forming and processing of plastics and composites)

• Parametrization of technological processes, optimization of 
processes with regard to efficiency, economy and the 
environment

COOPERATION

• Measurement of technological parameters during machining with 
defined and undefined cutting edge geometry

• Highly specialized measurements with unique devices
• Research, innovation and application of progressive technologies



Department of advanced materials

Ing. Mateusz Fijalkowski, Ph.D.
Head of OPM

MAIN RESEARCH ACTIVITIES

• Optimized unconventional structures of materials with a 
high degree of functionality, study of these materials and 
search for new areas of application

• Elaboration of methodology for measuring properties of 
thin films and coatings

• Machining technology, creating new types of layers and 
coatings suitable for specific applications

COOPERATION

• Comprehensive analyzes of materials, including microanalysis
• Material research focused on the development of linear and 

three-dimensional nanofiber structures, study of nanoparticles
• Professional support in solving production and technological 

issues in the industrial sphere



Laboratory of Microscopy (LMI)

M. Fijalkowski

• Analyses of input and output materials of advanced 
technologies, in particular materials with thin films, 
nanoparticles or nanofibers

• Materials research focused on the development of 
linear and three-dimensional nanofibrous 
formations, the study of new materials containing 
nanoparticles, composite materials and others

• Application of analysis results in materials research

Department of advanced materials



Zátěžové zkoušky

Válcová brzda

Měření spalin

PROJEct solutions (e.g.)

JOSEF BO Ž EK COMPETENCE CENTRE FOR THE AUTOMOTIVE INDUSTRY

e-mail: robert.vozenilek@tul.cz
tel.: +420 485 353 376

Ing. Robert Voženílek, Ph.D.

Goals:
▪ reducing the consumption of fossil fuels,
▪ reduction of CO2 emissions, 

▪ increase safety and comfort.

The Center develops future means of sustainable mobility of road and rail 
vehicles and further develops the technical levels of fields important for 
the economy of the Czech Republic.

Connects 4 universities: TUL, ČVUT, VUT Brno, VŠB, 
and 9 industrial partners: Škoda Auto a.s., TÜV SÜD Czech s.r.o., Ricardo 
Prague s.r.o., MOTORPAL a.s., Honeywell, spol. s r.o., BRANO a.s., ČZ a.s., 
AICTA Design Work, s.r.o. and TATRA, a.s.     

mailto:michal.petru@tul.cz
mailto:michal.petru@tul.cz


NCK TAČR – Centre for Industrial 3D Printing

ÚSTAV PRO NANOMATERIÁLY, POKROČILÉ TECHNOLOGIE A INOVACE

prof. Dr. Miroslav Černík, CSc.

P3DT

Ing. Jiří Šafka, Ph.D.

e-mail: jiri.safka@tul.cz
tel.: +420 485 353 801

The main objective is to increase the potential of additive technologies 
through the efficient and environmentally friendly use of raw materials or 
energy, the development of materials with specific properties and the 
creation of new products, the design of appropriate technologies and the 
use of digitalization, enabling a high degree of optimization. 

The objective will be achieved by implementing sub-projects involving at 
least 26 partners, resulting in at least 80 applied research results with high 
implementation potential. 

A secondary objective is creating a platform exploiting the multiplier effect 
of interdisciplinary networking of research organisations and industrial 
leaders with shared know-how, which will facilitate the long-term and 
sustainable development of additive technologies in the Czech Republic and 
thus increase its competitiveness.

mailto:michal.petru@tul.cz
mailto:michal.petru@tul.cz


NCK TAČR - National Centre of Competence for 
Materials, Advanced Technologies, Coatings and their 
Applications II

The centre mainly develops additive, plasma, and laser technologies. Given 
their impact on industry, economy and security, mastering and developing 
these technologies is strategically essential.We are developing 3D printing, 
plasma, lasers, surface treatment, simulation, analysis, and digitalization.

Within the framework of long-term R&D projects, NCK MATCA covers the 
entire product life cycle smart design through environmentally friendly 
production, repair, and restoration of functional properties to dispose of 
hazardous waste.

prof. Dr. Miroslav Černík, CSc.

MATCA

Ing. Michal Ackermann, Ph.D.

e-mail: michal.ackermann@tul.cz
tel.: +420 485 353 723

TUL expert in the field of metal 3D printing and 
topological optimization, industrial design

Ing. Jan Kočí

e-mail: jan.koci@tul.cz
tel.: +420 485 353 606

Digitalisation, management, enterprise and 
software architecture, integration

mailto:michal.petru@tul.cz
mailto:michal.petru@tul.cz
mailto:michal.petru@tul.cz
mailto:michal.petru@tul.cz




OP VVV - Modular platform for autonomous chassis of 
specialized electric vehicles for freight and equipment 
transportation

ÚSTAV PRO NANOMATERIÁLY, POKROČILÉ TECHNOLOGIE A INOVACE

prof. Dr. Miroslav Černík, CSc.

ELECTROMOBILITY

doc. Ing. Michal Petrů, Ph.D.

e-mail: michal.petru@tul.cz
tel.: +420 485 353 833

The aim of the project is the development and experimental verification of 
a competitive autonomous battery vehicle for the transport of medium and 
higher weight loads in general terrain.

Solutions to the following scientific research problems represent partial 
goals of the project:
• modular architecture of the chassis using so-called light constructions,
• drives and accumulators for autonomous commercial electric vehicles,
• research in the field of autonomous commercial electric vehicle control systems 

using shared reality or the Internet of Things to interact with other entities.

Potential users are logistics operations in the general terrain (construction, 
mining, agriculture, industrial enterprises, special forces).

mailto:michal.petru@tul.cz
mailto:michal.petru@tul.cz
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Research on the Top
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