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Prof. Ing. Róbert Redhammer, PhD . –
Rector of the Slovak University of
Technology in Bratislava

“... Establishment of the University Science 
Park will provide better conditions for the top 
research, university education and effective 
co-operation with the entrepreneurial envi-
ronment. The Slovak University of Technology 
has achieved very good results in the field of 
science and innovative research. We also have 
experience with the support in starting-up 
companies and spinning-off enterprises; yet 
we desperately lack investment. Currently, we 
are eliminating this deficiency and I therefore 
believe that if reinforcing infrastructure, our 
effort will bring substantially bigger long-
term economic and social benefit to Slovakia.”

Dušan Čaplovič –
Minister of Education, Science and Sport 
of the Slovak Republic

“... A modern knowledge society is an inevi-
table pre-requisite of democratic develop-
ment, scientific and technological progress, 
economic growth, social welfare and higher 
employment rate. The chances of Slovakia 
in these areas are great. If the country takes 
this unique challenge, its society will start 
changing substantially. Forming the relations 
between science and development, mutual 
partnership between entrepreneurial sphere 
and academic environment is essential for our 
integration into the common European edu-
cational, research and development, innova-
tive and entrepreneurial space.”

Dr.h.c. Prof. Dr. Ing. Oliver Moravčík –
Dean of the Faculty of Materials Science 
and Technology in Trnava

“It is a remarkable success for the Faculty, STU, 
and Slovakia; we have made a fundamental 
step towards increasing the impact of science 
and technology on the development of Slo-
vakia and its competitiveness within the EU.”

Signing the contract © STU 2013
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Established in 1937, the Slovak Univer-
sity of Technology in Bratislava is the old-
est technical university in Slovakia with 
the residence in Bratislava. Currently, it 
comprises seven faculties. STU MTF lo-
cated in Trnava is one of them. 

The University Scientific Park is primarily 
focused on Materials Engineering in the field 
of ion and plasma technologies, automation 
and ICT implementation in industrial process-
es. The project comprises of two new build-
ings for the purposes of research, located on 
the Bottova campus.
Within the project, STU MTF will build two 
new research centres equipped with the most 
advanced technologies for the following spe-
cific activities:

1/ Scientific centre of materials research 
with laboratories, comprised of the: 
Laboratory of ion beam technologies
Laboratory of plasmatic modification and
deposition
Laboratory of analytical methods
Laboratory of computational modelling.
 
2/ Scientific centre of automation and ICT 
implementation in production processes 
and related laboratories, comprised of 
the:
Laboratory of control systems
Laboratory of ICIM
Laboratory of information integration and
control systems.
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Besides creating the two new workplaces and 
purchasing unique technologies for materials 
research and research in the field of automa-
tion and ICT implementation in production 
processes and the related laboratories, the 
further planned activities are:

3/ Applied research in the above-men-
tioned research centres

4/ Support to transfer the advanced tech-
nologies into practice, transfer of know-
how, innovations and knowledge from the 
academic environment into practice and pro-
viding support for start-up and spin-off activi-
ties.

Visualisation of CAMBO © Coproject 2013
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Aims of the Centre

Research infrastructures are major instru-
ments, installations, or facilities that provide 
high-tech services to support the work of re-
searchers.
The aim of Centre of Materials Research – 
Slovakion is the integration of high-end ion 
technologies into STU research facility. The 
activities of the centre will be equally utilised 
for purpose of both in-house and external re-
search and in a wide scale of services oriented 
on the support in research, development and 
technology transfer of new materials, nano-
structures, surface functions using plasma 
and ion technologies into production pro-
cesses for external industrial and other users 
in a broad range of applications.

Centre of Materials Research – Slovakion will 
carry out basic and applied research in the 
areas of materials science as well as modifi ca-
tion and analysis of solid surfaces using ion 
beams.

The eff ect of ion bombardment on the gener-
ation and modifi cation of thin fi lms is studied
experimentally and by using computer simu-
lation. In addition to the relationships be-
tween structure and properties, the research 
will be focused on various possible applica-
tions.

An important component of the research and
development of new thin fi lm systems is the
use of low-energy ions and the use of pulsed
plasma for generating metastable phases, 
high fi lm densities, extraordinary adhesion of 
fi lms, nanostructures or special textures.

A closed cooperation and interaction with in-
dustrial partners is focused on the technology
transfer of modern ion technologies and the 
development of high-tech equipment in the 
fi eld.

6MV Tandetron used for high-energy ion implantation and irradiation © HZDR Dresden 
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aims and technologies

Ion Technologies

Ion technologies make use of charged atoms 
accelerated to high velocities ranging from 
about 500 km/s to 50.000 km/s, which corre-
sponds to kinetic energies of roughly 10 keV 
to 100 MeV.

Owing to their high momentum, such ions 
penetrate through the surface of materials, 
and are thus able to probe or to modify the 
surface into a depth which is determined by 
the ion energy.

Ion Beam Surface Interaction

Ion irradiation of materials results in a number
of basic phenomena. When a fast ion hits an 

atom of the material, it may be backscattered 
with a small probably, or generate a fast recoil 
atom. Further, the ion may initiate a nuclear 
reaction which emits particle or gamma ra-
diation, or, by the interaction with inner-shell 
electrons, characteristic X-rays may be emit-
ted. The detection and spectroscopy of these 
primary or secondary particles or radiation 
may be utilized for compositional analysis of 
the subsurface layer. By successive interac-
tion with the atoms and the electrons of the 
material, the ions are slowed down and fi nally 
come to rest. This introduces foreign atoms 
and may, at suffi  ciently high concentration of 
the implants, change the chemical composi-
tion of the material. The collisions of the ions 
with the target atoms may generate numer-
ous recoil atoms, which in turn act in a way 

similar to the ion and excite further genera-
tions of recoil atoms. After thermalization of 
these cascades, a structural modifi cation of 
the material may remain, as, e.g., crystalline 
disorder in a solid, broken bonds in polymers 
or biological cells. Finally, recoil atoms may 
leave the surface (“sputtering”) so that the 
latter is eroded under continous irradiation. 
Thus, by using either a focused beam or a 
broad beam with standard lithography tech-
niques, the surface can be structured.

The physics of all these phenomena is well-
established so that ion technologies can be 
applied in a very controlled way.

Typical high voltage cascade of an accelerator © HZDR Dresden
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Ion implantation

Ion implantation is a method to impact im-
purity atoms by accelerated ions into a base 
material or to generate defects in the material. 
In this way, the properties of the base material 
can be modifi ed. In principle all chemical ele-
ments can be implanted (radioactive isotopes 
included).

Substrate materials include metals, alloys, 
semiconductors, ceramics and polymers. Im-
plantation of radioactive isotopes and the 
subsequent 2D-detection of the emitted 
channeled electrons, enables the accurate 
determination of the lattice location of impu-
rities in single crystalline materials.

•	 All	 chemical	 elements	 incl.	 radioisotopes	
can be implanted

•	 Surface	 property	 improvement	 for	 tribol-
ogy, chemical stability & biocompability

•	 Development	 of	 electronical	 and	 optical	
Devices

Ion irradiation

•	 Surface	patterning
•	 Ion	beam	mixing	at	interfaces
•	 Radiation	damage	simulation
•	 Biological	samples

Plasma immersion ion implantation

For practical purposes, the productivity of 
beam-line ion implantation is often limited in 
particular when high ion fl uences on larger ar-
eas are required. In addition, the treatment of 
three-dimensional items requires mechanical 
manipulation. These problems can be over-
come by direct plasma-based ion implanta-
tion.

By applying a pulsed bias voltage to the sam-
ple, ions are extracted from a large volume 
low-pressure plasma and accelerated towards 
the surface. Compared to beam-line implan-
tation, the technique compromises with re-
spect to beam contamination, and delivers a 
broader energy distribution of the ions.

centre of Materials  res earch – slovakion

Inside a tandem accelerator © HZDR Dresden
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Ion lithography

•	 Prototyping	and	repair	of	nanostructures
•	 Nanoscale	samples	for	process	diagnostics
•	 Deep	micro-structuring	 of	 photo-sensitive	

Materials

Equipment

Centre of Materials Research – Slovakion will 
use a wide pool of ion implanting machines 
with maximum acceleration voltages of
•	 6	MV
•	 500	kV
•	 40	kV
•	 20	kV

Fields of application

Biomaterials
•	 Nanoporous	biomaterials
•	 Tribological	protective	layers
•	 Antibacterial	surfaces
•	 Biocompatible	surfaces
•	 Barrier	layers

Super hard material layers
•	 Cubic	boron	nitride
•	 Titanium	nitride

Nitriding
•	 Stainless	steel
•	 Aluminium

Surface protection of titanium and TiAl
alloys
•	 High	 temperature	 oxidation	 protection	 of	

TiAl
•	 Protection	against	embrittlement	of	Ti
•	 Protective	coatings	for	TiAl

Nanostructuring
•	 Nanoporous	surface	structures	of	metals
•	 Nanoporous	polymer	membrane	fi	lter
•	 Surface	template	structures

ion implantation

Beam line with quadrupole lenses © HZDR Dresden
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Ion Beam Analysis

Basic principle of IBA
A high-energy ion beam (typically at energies 
between 1 MeV and 100 MeV) is directed to 
the surface to be analyzed. Through the inter-
action with the target atoms, the ions may be 
backscattered, generate energetic recoil at-
oms or characteristic X-rays, or may also trig-
ger nuclear reactions. Using suitable detec-
tors, the energy spectroscopy of the emitted 
particles or photons provides information
on the species of the target atom.

In addition, the incident ions as well as emit-
ted particles loose energy on their passage 
through the material. Then, again energy 
spectroscopy may be used to identify the 
depth at which the interaction took place, so 
that depth profi les can be obtained.

Compositional analysis
The elemental composition of thin fi lms and 
surface-near layers can be determined quan-
titatively without the need for standards. In 
general, IBA results are free from any matrix 
eff ects. IBA is non-destructive in the sense 
that the sample is not eroded – nevertheless, 
there may be analyzing beam eff ects which 
infl uence the results in sensitive materials and 
which can be minimized by certain experi-
mental means.

Typical detection limits between roughly 100 
and 10.000 ppm (depending on the specifi c 
method) are suffi  cient for many applications.

Unique features of IBA
IBA can be applied to the lightest elements, 
in particular isotopes of hydrogen, helium, 
and lithium. IBA delivers quantitative depth 
profi les of the elemental composition, with-
out eroding the sample surface. Correspond-
ingly, any distortion of the depth profi les by 
the analyzing procedure is minimized. The 
depth resolution of IBA is mostly limited to 
between several nanometres and about one 
micrometer, depending on the specifi c IBA 
process. However, special devices enhance 
the depth resolution near the surface down 
to one atomic distance. 

centre of Materials  res earch – slovakion

Typical ion beam lines of an accelerator lab © HZDR Dresden
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What IBA cannot deliver
Any information on the chemical binding 
state is generally not provided. IBA is not ge-
nerically suited for structural analysis. Howev-
er, in connection with the channeling eff ect, 
specifi c structural issues like lattice damage 
or lattice positions of foreign atoms may be 
investigated.

Analysis area
Standard setups employ beam spots sizes in 
the mm range. Microbeam devices deliver 
beam diameters of a few micrometer (stand-
ard) down to well below 100 nm.

Methods
•	 Rutherford	backscattering	spectrometry
•	 Nuclear	recoil	spectrometry	
•	 Nuclear	resonance	reaction	analysis	
•	 Proton-induced	X-ray	and	gamma-ray	spec-

troscopy

Goals
•	 Chemical	 and	 structural	 analysis	 of	 thin	

fi lms, layers and surfaces
•	 Non-destructive	analysis	of	the	art	and	cul-

tural heritage objects
•	 In-situ	analysis	of	atomic	transport	process-

es / in-situ ion beam analysis 
•	 Depth	profi	ling	of	any	element

ion Beam analysis

Typical ion beam lines of an accelerator lab © HZDR Dresden
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Ion Beam Assisted Deposition

Modern thin film deposition processes using 
ion assistance play an important role in the 
improvement of film adhesion, film density, 
phase formation, low temperature deposition, 
film stress, texture, film morphology, hardness 
and many other film properties.

The basic equipment for plasma and ion beam 
assisted deposition processes of the Centre of 
Materials Research – Slovakion is focused on:
•	 Reactive	 and	 non-reactive	 Ion	 Beam 

Assisted Deposition (IBAD) instrumentation 
with different low energy ion sources;

•	 Universal	magnetron	sputtering	application	
systems with reactive pulsed dual magne-
tron sputtering or biased RF magnetron 
sputter processes and the possibility of in-
situ plasma diagnostics and thin layers di-
agnostics. 

•	 Combination	of	plasma	immersion	ion	im-
plantation and deposition processes (PBII & 
D)	with	ion	energies	up	to	40keV

The main advantage of metal plasma based 
ion implantation and deposition (MePBII&D) 
compared to conventional thin film depo-
sition technologies is the athermal energy 
deposition by the accelerated ions, causing 
an atomic mixing of the interface zone. Thus, 
excellent adhesion is achieved even at room 
temperature.

centre of Materials research – slovakion

Metal plasma of an ion assisted deposition process © HZDR Dresden
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Analogous to ion beam assisted deposition, 
textured thin films are obtained for MePBII&D. 
By varying the pulse voltage and the pulse 
length different film orientations can be 
achieved. Despite a columnar growth mode 
with column diameters between 50 and 500 
nm, compact, dense and pore-free thin films 
are obtained.

Equipment and technology:
•	 Inductively	coupled	RF	discharge	produces	

mainly plasma of gaseous ions
•	 Magnetrons	 or	 arc	 produce	 a	 mixture	 of	

gaseous and metal ions and neutrals
•	 Magnetrons	can	change	metal-ion	to	met-

al-neutral ratio depending on operation 
conditions

•	 Use	of	noble	gases	allows	metal	ion	implan-
tation and/or subsequent metal deposition 
assisted by noble gas ion implantation

•	 Use	of	oxygen	or	nitrogen	allows	formation	
of oxide and nitride films with high adhe-
sion by high energy ion assistance.

Magnetrons above the PBII sample holder 
provide a high deposition rate of metal, ox-
ide or nitride films. At the start of deposition 
magnetrons should work in HPIMSM mode 
generating a dense plasma needed for the 
creation of an mixed interface layer by PBII 
ion assistance for good film adhesion. After 
that the magnetrons should work in normal 
mean-power high duty cycle mode with high 
deposition rate.

ion assisted Deposition

Plasma based ion implantation process © HZDR Dresden
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The scientific workplace of Automation and 
ICT Implementation of Production Pro-
cesses and Systems, as a flexible system of 
automated technological control and pro-
duction systems will enable the optimisation 
of the technological and production process-
es depending on the real needs of the entre-
preneurial practice.

Laboratories of the Centre:

LABORATORY OF CONTROL SYSTEMS
The Laboratory of control systems represents 
the lowest management level of production 
and technological processes.

It includes the collection and processing of 
technological process information, as well as 
the control of algorithms through program-
mable logic controllers and industrial control-
lers which are able to communicate with the 
master system at a higher level. Departments 
of the laboratory:

A/ Research workplace of complex pro-
cesses
The workplace will comprise the following 
models and components:
•	 Hybrid	production	system
The physical model of a hybrid production 
system will combine the elements of process 
and factory automation, allowing the simula-
tion of complex operations and processes.

•	 Model	of	communicating	vessels
The equipment will consist of five identical 
laboratory models that will be used for simu-
lation of technological processes in the field 
of process automation implementation and 
related experiments.
•	 Supportive	laboratory	equipment	LCS
The equipment will consist of five identi-
cal laboratory stands which will be used for 
preparing the experiments, programming 
control systems and evaluating the results of 
experiments.

Visualisation of Centre © Coprojekt 2013
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B/ Research workplace of development 
and design of control systems
The system will contain software tools for 
computer-aided design and production doc-
umentation of automated control systems. 
Another part of the workplace will serve as a 
decentralised control system. 

C/ Research workplace of simulation of 
technological processes
The workplace will comprise the software and 
models for:
•	 Multidomain	simulation	and	model-orient-

ed design for dynamic and embedded sys-
tems based on the interactive environment 
in collaboration with libraries and a custom-
isable set of basic building blocks.

•	 Utilisation	 of	 commonly	 used	 algorithms	
in solving standard and large optimisation 
tasks based on the use of linear program-
ming functions, quadratic programming, 
binary integer programming, nonlinear op-
timisation, nonlinear least squares, non-lin-
ear system of equations and multi-objective 
optimisation. 

•	 Improved	 search	 for	 global	 solutions	 for	
problems containing multiple extremes. 

•	 Design,	 implementation,	 visualisation	 and	
simulation of neural networks, where the 
use of a formal analysis would be difficult or 
impossible, such as pattern recognition or 
identification and control of nonlinear sys-
tems.

•	 Addressing	 and	 manipulating	 symbolic	
math expressions and performing calcula-
tions of variable accuracy. Together with 
module 1, it will allow tasks to be solved 
involving differentiation, integration, simpli-
fication, transformation and equations.

•	 Modelling	 and	 simulating	 of	 physical	 sys-
tems including mechanical, electrical, hy-
draulic and other physical domains.

•	 Simulation	 of	 three-dimensional	mechani-
cal systems such as robots, suspension ve-
hicles, construction equipment and aircraft 
chassis.

automation and iCT implementation of Production Processes and systems 

Laboratory of iCIM © Coprojekt 2013
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centre of aUtoMation anD inforMatization

LABORATORY OF iCIM

The specialised laboratory will cover technol-
ogy and the visualisation level of corporate 
governance. The laboratory and its offices will 
be connected not only with each other but 
also with the master system and the level of 
corporate governance. The laboratory de-
signed in this way will provide space for re-
search and development in a wide range of 
hardware, communication and management 
of automated software tools, knowledge-
based systems, archiving and distribution of 
knowledge to higher-level systems.

The laboratory will comprise of the following 
research workplaces:

A/Research	workplace	of	distributed	con-
trol systems of production and technolog-
ical processes
The workplace will contain the following 
models and components:
•	 Modular	production	system
The physical model of a modular production 
system will allow the simulation of complex 
operations and processes, which occur in the 
enterprises of automotive, engineering and 
electrical industries and will solve any tasks 
related to factory automation, as well as the 
related information technology.

•	 CNC	production	system
The	 physical	 model	 of	 CNC	 production	 sys-
tem	 combining	 CNC	 lathe	 and	 CNC	milling	
machine will be operated by industrial robots. 
The model will simulate, develop and explore 
fully automated production processes in the 
engineering industry and related information 
and communication technologies.
•	 Supportive	equipment	of	laboratory
The equipment will consist of six identical 
laboratory stands used for the preparation 
of experiments, programming of the control 
systems, evaluation of the experiments’ results 
and other associated activities relating to the 
laboratory performance.

A detail of the Laboratory of iCIM © Coprojekt 2013
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B/Research workplace of logic and se-
quence control
The workplace will comprise the following 
models and components:
•	 System	for	logic	and	sequence	control,
•	 System	of	frequency	converters	and	induc-

tion motors,
•	 Optical	 system	 for	 optical	 detection	 and	

control of dimensional and shape accuracy,
•	 System	for	the	autonomous	carriage	move-

ment in space,
•	 system	of	robot	control.

LABORATORY	OF	THE	INFORMATION	AND	
CONTROL SYSTEMS INTEGRATION

The laboratory will serve as an integrated in-
formation system at the enterprise manage-
ment level. Its core will comprise the follow-
ing systems:
•	 System	for	production	planning	and	control
•	 System	of	documents	administration
•	 Tool	for	business	intelligence
•	 Tool	for	knowledge	discovery
•	 Tool	for	process	mining
•	 Simulator	of	production	processes	 and	 lo-

gistic systems with the optimisation option
•	 System	of	database	management/control
•	 Laboratory	equipment

A project component is the implementation 
providing mutual collaboration and inter-
connection of individual laboratory modules 
and integration between the system for pro-
duction planning and control and system of 
documents administration.

laboratory of iciM

Laboratory of control systems © Coprojekt 2013
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Basic characteristics
The establishment of the new Centre of Excel-
lence and its sustainability will support the 
advanced technologies of five-axis machin-
ing,	their	research,	HSC	CNC	milling	and	turn-
ing	of	free-form	surfaces,	CNC	ultrasonic	and	
laser machining of so-called hard-to-machine 
materials, and utilising CA technologies with-
in	CAD/CAM/CNC/CAQ.

The project aim is to enhance the machinery 
pool of the Centre of Excellence of five-axis 
machining, through the addition of machine 
tools	and	robots	in	the	workplace	of	CNC	HSC	
HIGH-Technologies of machining.

Another goal is to build a basic device pool 
in the workplace for measurement and con-
trol within the Centre of Excellence of five-axis 
machining, in order to support and imple-
ment	 the	 common	 research	 with	 CNC	 HSC	
HIGH–Technologies of Machining in the fol-
lowing fields: methods and strategies of five-
axis machining on 5-axis machine tools of two 
different	constructions,	CNC	laser	machining,	
CNC	grinding	of	free-form	tools,	3D	scanning	
of free-form parts, 3D control of forms and 
shapes of free-form tools, exact measure-

ments of the cutting fluids’ quality, measuring 
the inorganic and organic carbon, measur-
ing the cutting forces in milling and turning  
(both in workpiece and tool), liquidating the 
bacteria by Ozoniser, and finally balancing the 
cutting tools.

The building of the Centre © STU MTF 2013
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Centre of Excellence for five-axis machin-
ing workplaces:

WORKPLACE	OF	CNC	HSC	HIGH-TECHNOL-
OGIES	FOR	FIVE-AXIS	MACHINING:
Machines of the Excellence Centre of 5-axis 
machining:
•	 DMG	HSC	105	Linear
•	 DMG	Ultrasonic20
•	 DMG	CTX	ALPHA	500
•	 CNC	 HSC	 5-axis	 milling	 machine,	 cradle	

construction (DMU 85 mono BLOCK)
•	 CNC	5-axis	HSC	laser	machine	tool	with	ac-

cessories (LASERTEC 80 SHAPE)
•	 CNC	multi-axis	tool	grinder	with	accessories	
(REINECKER	WZS	60)

•	 CNC	multi-	 axis	 robot	 for	 laser	machining	
with accessories

•	 CNC	multi-axis	robot	for	milling	with	acces-
sories 

•	 CNC	 multi-	 axis	 robot	 for	 machining	 and	
handling the workplace with accessories 

Equipment and devices of the Centre of 
Excellence for five-axis machining: 
•	 ZOLLER	GÉNIUS	3	measuring	instrument
•	 ATOS	SO	4M3D	scanner
•	 HAIMER	 Tool	 Dynamic	 balancing	 instru-

ment
•	 KISTLER	rotational	dynamometer
•	 KISTLER	stationary	dynamometer
•	 TOC	Analyser
•	 Ozoniser

WORKPLACE	 OF	 CAD/CAM	 HIGH-TECH-
NOLOGY	FIVE-AXIS	MACHINING
Software of the workplace:
•	 PowerSHAPE	CAD	software	
•	 PowerMILL	CAM	software	
•	 ArtCAM	CAD/CAM	software	
•	 CopyCAD	CAD/CAQ	software

centre of excellence for five-axis Machining

Equipment in the Centre © Milan Marônek 2013
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centre of excellence for five-axis Machining

Utilisation of the Centre of Excellence for 
fi ve-axis machining for entrepreneurial 
practice:

In the fi eld of research:
•	 Research	into	all	strategies	of	5-axis	machin-

ing by setting up discontinuous and con-
tinuous	CNC	milling	of	shape	surfaces

•	 Research	into	HSC	CNC	milling	and	turning
•	 Research	 into	CNC	ultrasonic	 and	fi	ve-axis	

machining
•	 Research	 into	 machining	 of	 hard-to-ma-

chine materials
•	 Research	into	CNC	laser	machining
•	 Research	into	utilisation	of	CA	technologies	
in	CAD/CAM/CNC/CAQ

•	 Research	into	tool	wear	in	machining	
•	 Research	into	parameters	of	cutting	process

•	 Research	into	parameters	and	properties	of	
cutting fl uids

•	 Research	 in	 the	 fi	eld	 of	 cutting	 fl	uids,	 so	
called	MQL,	DRY	machining

In the fi eld of education:
•	 Education	in	the	fi	eld	of	NC	programming
•	 Education	in	the	fi	eld	of	CAD/CAM	systems
•	 Education	in	the	fi	eld	of	reverse	engineering
•	 Organising	 workshops,	 conferences	 and	

seminars

In the fi eld of consultancy:
•	 Consultancy	 in	 the	 fi	eld	 of	 CAD/CAM	 sys-

tems
•	 Consultancy	 in	 the	 fi	eld	 of	 developing	 an	

environmental-friendly approach to ma-
chining

•	 Consultancy	in	the	fi	eld	of	process	media
•	 Consultancy	 in	 the	fi	eld	of	 the	production	

process optimisation

In the fi eld of production:
•	 Production	of	zero	series
•	 Production	of	prototypes,	forms,	artistic	ob-

jects
•	 Measuring	and	evaluation
•	 Inspection	of	parameters	and	shape	by	us-

ing optical methods
•	 Generating,	 testing	 and	 adjusting	 the	 NC	

trajectories
•	 Reverse	engineering	–	3D	scanning
•	 Design,	manufacturing	and	optimisation	of	

3D models.
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In the fi eld of services:
•	 Inspection	of	complexity	and	quality	of	3D	

model part in CAD PowerSHAPE
•	 Generating	NC	programs	 from	3D	models	
for	control	systems	of	Heidenhain	iTNC	530,	
Heidenhain	TURNPLU,	Siemens	840D

•	 Inspection	and	simulation	of	the	delivered	
NC	programs

•	 Inspection	 and	 formation	 of	 3D	 surfaces	
from the scanned data

 
Research cooperation of the Centre of Ex-
cellence for fi ve-axis machining with im-
portant partners in the fi eld of research 
and development:
Delcam	 PLC	 –	 U.K.	 Small	 Heath	 Business	
Park, Birmingham
The main purpose of the project is the re-

search	 of	 CAM-CNC	 post-processors	 and	
their	 experimental	 verifi	cation	 on	 CNC	 HSC	
machines in Centre of Excellence for fi ve-axis 
machining at STU. 

Technical	University	of	Cluj	–	Napoca,	Ro-
mania, Faculty of Machine Building
The main purpose of the research project is 
to develop theoretical concepts of CAD-CAM-
CNC	 for	 special	 globoid	 cams	 manufacture,	
and to experimentally verify these concepts 
in the Centre of Excellence for fi ve-axis ma-
chining. 
Scientifi c goals: 
a)  Research into the impact of Five-Axis CAM 

strategies on achieving dimensional ac-
curacy	 and	 roughness	 of	 CNC	machined	
surfaces – the globoid cams.

b)  The transfer of the research results into the 
design of study programmes at both uni-
versities.

Kecskemét	 College,	 Hungary,	 Faculty	 of	
Mechanical Engineering and Automation
The main purpose of the research project is to 
develop theoretical concepts of monitoring 
the HSM of 5-axis machining and to experi-
mentally verify these concepts in the Centre 
of Excellence for fi ve-axis machining. 
Partial goals of the project:
a)  Research into the strategies of high speed 

monitoring of high speed machining in 
5-axis machining.

b)  Transfer of the achieved research results 
into the design of study programmes at 
both universities.

research cooperation
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