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ABSTRACT

The Kosice Summit of Innovation and Technology (KSIT 2025) was held in Beseniova, Slovakia, from 13 to 15 October 2025. The summit continued to develop its role
as an international platform linking research, innovation, technology transfer and industrial practice under the leading topic Fellexcel. The KSIT 2025 conference
focused on the content of the scientific contributions presented. The program covered laser powder bed fusion of stainless steels, parameter-sensitive metal additive
manufacturing, simulation-assisted prediction of distortions and defects, sheet cutting, asymmetric and cryogenic rolling, lightweight design, mechanical and hybrid
joining, and Al-supported communication training. Particular attention was paid to the role of Simufact Additive in reducing trial and error in metal additive
manufacturing, and to the relationships among processing parameters, powder characteristics, microstructure, dimensional accuracy, and joint performance. This short
communication summarizes the main scientific messages from KSIT 2025 and situates them within the broader context of advanced manufacturing and sustainable

industrial development.
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KOSICE SUMMIT OF INNOVATION AND TECHNOLOGY

KSIT 2025 was organized as an international scientific conference in BesSefiova
on 13-15 October 2025. The conference proceedings define the summit's aim as
supporting innovation through cooperation between industry and research and
development capacities, with policy measures built on synergy among
competitiveness, innovation, and technology transfer [1,2]. The scientific
committee was chaired by Robert Bidulsky, Cubos§ Kascak, and Zbigniew Brytan,
while the organising committee was led by Tibor Kvackaj (Fig. 1). The
programme combined scientific presentations with a Fellexcel round table on
fellowships for excellent researchers in advanced technology [2].

Fig. 1 Discussion on the presented issues (from left: doc. Ing. Jana Bidulska,
PhD.; doc. Ing. Rébert Bidulsky, PhD.; prof. Ing. Tibor Kvackaj, DrSc. and prof.
Ing. Cubos Kas¢ak, PhD.)

The main emphasis of this article is placed on the scientific content of the
presentations and on their common methodological trends. The conference
program contained twelve technical contributions. They can be grouped into five
thematic areas: metal additive manufacturing and simulation tools, sheet
processing and cutting, severe plastic deformation and cryogenic processing of
stainless steels, lightweight product design, and joining of modern sheets [2].

The structure of the program also illustrates the summit's multidisciplinary
character. Presentations on Laser Powder Bed Fusion (LPBF) and simulation-
supported additive manufacturing were followed by contributions on shear edge

quality, sandwich structures, hybrid joints, asymmetric rolling, cryogenic rolling
and Al-enhanced communication training. This combination shows that the
competitiveness of advanced technologies is influenced not only by materials and
production equipment, but also by digital modelling, process monitoring, reliable
joining, knowledge transfer and communication between researchers and
industrial partners [2-15].

ADDITIVE MANUFACTURING AS A CENTRAL RESEARCH LINE

A significant part of KSIT 2025 reflected current trends in metal additive
manufacturing (AM) (Fig. 2). Research in this field confirms that AM is no
longer only a rapid prototyping approach but also a complex alternative to
conventional subtractive and formative technologies [16]. In metal processing,
Laser Powder Bed Fusion (L-PBF) holds a dominant position because selective
melting of the powder by a laser beam provides high design freedom, enables the
production of complex components, and reduces the dependence of
manufacturability on part geometry [17-21]. The L-PBF process is based on
layer-by-layer deposition and repeated selective melting; the molten material
solidifies at high cooling rates, and the repeated cycle can produce dense parts
while reducing the need for secondary operations such as drilling or milling [22-
26].

Fig. 2 KSIT 2025; conference audience

The contribution by Ardayfio, Snopinski and Brytan presented a first approach to
producing multilayer 2507 duplex stainless steel by LPBF [3]. Alternating laser
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powers of 150 W and 200 W were used to control the relative presence of ferrite
and austenite. The lower laser power promoted rapid cooling and a ferrite-rich
zone with 55.4% ferrite, whereas the higher laser power slowed the cooling rate
and resulted in a more austenite-rich zone with 39.8% ferrite. Light optical
microscopy and EBSD confirmed that parameter variation can create a
heterogeneous layered sample. This result is important because it shows that the
duplex concept can be addressed directly in the as-printed state, without relying
solely on post-processing heat treatments [3].

The discussions on AM also emphasized the importance of powder
characteristics. Efficient absorption of laser radiation is one of the first conditions
for reducing porosity, avoiding unmelted powder and achieving acceptable
surface quality. Powder morphology is equally important: spherical powders
improve flowability and support uniform layer deposition, while powder reuse
can improve process efficiency if the recycled material maintains suitable size
distribution, shape and chemical stability [27-31]. These requirements link
material preparation with the final properties of the component. They also explain
why AM research must consider the complete chain from powder selection and
process parameters to microstructure, distortion, surface quality and mechanical
behaviour [22,26,29-31].

L-PBF includes a wide range of parameters, including laser power, scanning
speed, layer thickness, hatch distance, scan strategy and the interaction between
consecutive tracks and layers. High geometric complexity is one of the greatest
advantages of the process, but the repeated heating and cooling cycles generate
large thermal gradients. These gradients produce thermal stresses and residual
stresses that may lead to distortion, loss of dimensional tolerances and changes in
mechanical properties [31-39]. For that reason, the AM contributions at KSIT
2025 repeatedly highlighted the need for simulation-supported parameter
selection and the reduction of costly experimental iterations prior to printing
[12,13].

SIMULATION SUPPORT FOR PROCESS DESIGN AND DEFECT
PREDICTION

Simulation tools were among the strongest methodological links between the
KSIT 2025 contributions. Varga et al. (Fig. 3) presented the use of Simufact
Additive 2024.2 for predicting errors during the additive manufacturing of press
dies from AlSil0Mg aluminium alloy powder [12]. Five parts were imported in
STL format, oriented in the simulation environment and supported by cylindrical
supports. The simulation used a laser power of 195 W, a layer height of 0.02 mm
and a voxel size of 0.8 mm in the X, Y and Z directions. The volume fraction
contained 49,763 voxel elements, 73,304 node points and 34 layers. Without
compensation, the maximum and minimum distortions were 1.13 mm and -1.06
mm; after compensation, they were reduced to 0.08 mm and -0.09 mm [12].

audience)

A second contribution by the same group focused on defect analysis in the metal
additive manufacturing process [13]. In this case, Simufact Additive 2024.2 was
used to evaluate process maps showing different production-result zones as a
function of process parameters. The workflow included setting machine
parameters, assigning AlSilOMg to the imported part geometry, and evaluating
single-stripe and single-track maps. The EOS M280 machine was used from the
database, with a maximum laser power of 300 W and maximum laser speed of
7000 mm/s. These maps were presented as laser power versus scan-speed plots to
help identify an operating window prior to detailed simulation [13].

The role of such maps is practical. Single-track maps predict defects at the level
of a single weld track, whereas single-stripe maps consider a broader region that
may include multiple tracks. The calculation includes spot size, layer thickness,
hatch distance and compaction degree. Defect maps can indicate zones of
keyhole porosity, lack of fusion or unmelted metal, balling, high surface
roughness, and other local problems. Post-exposure stripe temperature maps
additionally describe the local thermal state after the laser beam passes through
the last stripe of a layer. These outputs can be used prior to the L-PBF process to
identify parameter combinations with a higher probability of producing a defect-
free part [13].

The added text supplied for this contribution also points to a wider context:
numerical simulation had already been used by the authors to predict machining-
related errors, residual material after milling and tool-path behaviour on complex
surfaces [32-38]. The same logic now supports metal AM. Because of high
thermal loading and residual stresses, simulation tools can help understand the
process, correlate input parameters with the final geometry and microstructure,
and reduce the number of failed builds [28,39]. In this sense, Simufact Additive
is not only a visualization tool but a decision-support environment for pre-
production optimization [12,13].

SHEET PROCESSING, ROLLING AND LIGHTWEIGHT DESIGN

Several presentations were devoted to sheet processing and lightweight
structures. Dulebova and Majernikova evaluated the shear edge quality of EN
AW 5754 aluminium sheets subjected to different heat treatments: H11, H22, and
H24 [4]. The study measured the depth of the plastic deformation zone and
microhardness along the shear edge. The highest average depth of the plastic
phase was measured in H22, while the highest microhardness was recorded for
H24. The results confirmed that heat treatment affects edge quality and,
therefore, the suitability of aluminium sheets for downstream forming and
assembly operations [4].

Spisak and Majernikova (Fig. 4) extended the discussion on aluminium sheet
cutting by evaluating AIMg3-based sheets H11, H22, and H24, as well as an
AlMgSil-based T6 sheet [11]. The study compared cutting clearances and the
relative depth of plastic cut. The results indicated that plastic cutting values in
aluminium sheets are higher than for steel sheets and are less dependent on the
mechanical properties of the materials cut. The work therefore underlined the
importance of cutting-edge conditions and technological clearance when
aluminium parts are prepared for subsequent manufacturing operations [11].

Fig. 4 Discussion during the break (from left: doc. Jana Majérnikové, PhD.; prof.
Ing. Emil Spisak, PhD.; prof. Ing. Tibor Kvackaj, DrSc. and doc. Ing. Jan Varga,
PhD.)

A separate group of contributions focused on stainless steels processed by severe
plastic deformation and cryogenic treatment. Kvackaj et al. discussed the set-up
of laboratory simulation of asymmetric rolling for AISI 316 LN steel, with the
aim of forming ultrafine-grained structures and increasing strength without
additional alloying [8]. Another contribution proposed a cryo-rolling
harmonogram for the same steel grade, where deformation at cryogenic
temperatures suppresses recovery and increases lattice defect density [9]. The
sample measurement of AISI 316 L steel produced by connected powder bed
fusion, with subsequent cryogenic treatment, emphasised the work-hardening
behaviour of metastable austenitic steel [10].

Lightweight design was represented by the optimisation of a plastic bracket
structure [14]. The bracket was redesigned using numerical simulation in Ansys,
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resulting in a lower mass while retaining an acceptable safety factor. Although
this contribution was not directly connected with metal AM, it shared the same
engineering principle as the AM simulations: design decisions should be
supported by numerical evidence before manufacturing. Together with sheet
cutting and rolling contributions, the bracket optimization showed that KSIT
2025 linked materials processing with structural design and with the efficient use
of resources [11,14].

MECHANICAL AND HYBRID JOINING OF MODERN SHEET
MATERIALS

The joining of modern sheet materials remained an important topic at KSIT 2025.
Kascak, Varga, Bidulsky and Bidulska (Fig. 5) investigated rigid-die clinching of
Litecor steel/polymer/steel sandwich material to hot-dip galvanized steels
HCT600X+Z, HX420LAD+Z and HX340LAD+Z [5]. The sandwich material
combined thin HX220YD steel skins with a polymer core. The experiments
showed that conventional rigid-die clinching was not suitable for the investigated
combinations involving 0.7 mm steel sheets, because the thin steel skins suffered
local thinning and premature cracking before a stable interlock could form [5].

Fig. 5 Hybrid joining methods presented by prof. Ing. Cubos§ Kaséak, PhD., and
simulation tools presented by doc. Ing. Jana Bidulska, PhD.)

Hybrid joining provided more positive results. The study of microalloyed
HX300LAD+Z sheets combined mechanical joining with TEROSON EP 5090
adhesive bonding [6]. Two hybrid configurations were compared: adhesive
bonding with clinching and adhesive bonding with clinch-riveting.
Metallographic examination confirmed the presence of defect-free mechanical
interlocks and continuous adhesive layers. Tensile testing showed that the
adhesive substantially increased load-bearing capacity: more than eight times for
clinched joints and more than three times for clinch-riveted joints. The highest
maximum loads were achieved by the adhesive-bonded clinch-riveted samples
[6].

These results are important for automotive and industrial lightweight structures.
Modern car-body concepts combine ferrous and non-ferrous metals, coated steels
and polymer-containing laminates. Their goal is to reduce body weight and fuel
consumption while maintaining or improving passive safety. Hybrid joining
methods can combine the advantages of individual techniques, redistribute
stresses, improve tightness, reduce vibrations and increase static or fatigue
performance [6]. The KSIT 2025 joining contributions therefore showed both
limits and opportunities: not every material stack is suitable for conventional
clinching, but adhesive-assisted mechanical joining can considerably improve
joint properties when the stack and process conditions are appropriate [5,6].

COMMUNICATION, FELLEXCEL AND TECHNOLOGY TRANSFER

Although most contributions focused on materials and manufacturing, KSIT 2025
also included an Al-enhanced English-for-Specific-Purposes communication
model for business and finance [7]. Kas¢akova proposed a theoretical model for
integrating generative and adaptive Al tools into professional communication
training. The presentation complemented the technical program by emphasising
that innovation ecosystems need people who can explain technical results,
negotiate requirements and translate research outcomes into business and
industrial contexts [7].

The Fellexcel round table similarly reflected the human and institutional
dimensions of advanced technology (Fig. 6). It connected the scientific program
to support for excellent researchers and to the long-term need to build

collaborative capacity among universities, clusters, and companies [2]. This
aspect is relevant because the technological topics presented at the summit - AM,
simulation, rolling, cutting, joining and lightweight design - require not only
specialised equipment, but also interdisciplinary teams capable of combining
materials science, mechanical engineering, digital tools and practical industrial
validation [1,2].

Fig. 6 Young researchers as part of KSIT 2025
INTEGRATED RESEARCH TRENDS AND INDUSTRIAL RELEVANCE

When the KSIT 2025 presentations are considered together, several cross-cutting
trends emerge. First, the boundary between experimental materials research and
production engineering is becoming less distinct. The LPBF study of duplex
stainless steel connected process parameter selection with phase balance, while
the Simufact Additive contributions connected virtual process preparation with
dimensional accuracy and defect prevention [3,12,13]. This combination is
characteristic of current advanced manufacturing: the product is no longer
defined solely by nominal geometry and material grade, but by the entire
processing route and the thermal and mechanical history created during
manufacturing.

Second, the conference highlighted the growing importance of pre-production
verification. In metal AM, each unsuitable parameter set may result in porosity,
lack of fusion, balling, excessive roughness or distortion. In joining, unsuitable
stack orientation or material formability may prevent the formation of a reliable
mechanical interlock. In cutting and shearing, insufficient control of the cutting
edge or clearance can reduce edge quality and affect subsequent forming or
assembly operations [4-6,11]. The common response to these risks is a
combination of targeted experiments with modelling, monitoring, and
interpretation of process outputs before scaling the technology for industrial use.
Third, the research presented confirmed that lightweighting cannot be reduced to
simply replacing one material with another. Lightweight structures require
suitable materials, optimised geometry, reliable joining and predictable
manufacturing routes. The Litecor clinching study showed that sandwich
materials may provide weight-saving potential, but their thin skins and polymer
core impose restrictions on mechanical joining [5]. Conversely, the hybrid
joining study showed that adding an adhesive layer to mechanical joining can
increase load-bearing capacity and improve energy absorption [6]. The plastic
bracket optimisation added a design perspective by demonstrating that a reduced
mass must still be evaluated against safety and stiffness requirements [14].
Fourth, the importance of powder metallurgy knowledge remains visible even in
modern AM. Powder size, particle shape, absorptivity, flowability, and
recyclability influence the stability of layer deposition and interactions with the
laser beam [27-31]. Although AM is often discussed as digital technology, its
reliability depends strongly on physical material behaviour [40-42]. Poor
absorptivity or unfavourable powder morphology can cause defects that cannot
be solved only by geometric design. Therefore, simulation and process mapping
must be connected with materials characterisation and with an understanding of
how the starting powder changes during repeated use.

The role of residual stresses was also a repeated theme. In LPBF, rapid heating
and cooling lead to strong thermal gradients. These gradients affect distortion and
dimensional tolerances, but they may also influence the local microstructure and
therefore the performance of the final component [31,39]. The press-die
simulation showed that compensation can reduce predicted deviations from
values above 1 mm to below 0.1 mm [12]. Such a result is significant for
applications where additive manufacturing is expected to produce functional
tooling or near-net-shape parts with limited finishing operations.
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The current scientific discourse on alloys, metals, and wear focuses on the
synergy between advanced materials science and digital transformation, shifting
from descriptive research to predictive engineering [43-54].

Finally, KSIT 2025 demonstrated that innovation-oriented conferences are
valuable when they do not isolate individual topics. Additive manufacturing
requires simulation; simulation requires experimental validation; lightweight
design requires joining; and technology transfer requires communication and
trained specialists. The Fellexcel topic, together with the Al-enhanced
communication presentation, broadened the technical program by demonstrating
that scientific excellence must be connected to education, mobility, and the
ability to communicate results to stakeholders beyond narrow research fields
[1,2,7].

OUTLOOK

The conference contributions suggest that the next stage of development will
depend on a closer link between simulation outputs and experimental feedback.
Process maps, compensation strategies, and defect predictions are valuable only
when calibrated against measured distortions, microstructures, porosity, and
mechanical behaviour. For L-PBF parts, this means that future work should
integrate powder characterisation, melt-pool stability, thermal history, phase
evolution, and surface quality into a single workflow [12,13,27-31]. Such an
approach can reduce the number of failed builds and also shorten the time
required to transfer laboratory knowledge to industrial production.

A similar tendency can be expected in joining and sheet processing. The results
for Litecor and HX300LAD sheets show that joint quality depends on the
interaction among material thickness, formability, coating, adhesive layer, and
tool geometry [5,6]. Future research will therefore combine mechanical testing
with metallographic inspection, numerical simulation and long-term evaluation of
fatigue, corrosion and environmental stability. These requirements are especially
relevant for transport applications, where lightweight structures must meet both
safety and durability criteria while maintaining acceptable production costs.

From a broader perspective, KSIT 2025 showed that the sustainable development
of advanced manufacturing requires cooperation among universities, research
clusters, and industrial partners. Metal AM may reduce material waste and enable
topology-optimised parts, while hybrid joining and lightweight design can
contribute to lower mass and improved functional integration [6,14,29].
However, these benefits are achieved only when the process is robust,
reproducible, and supported by people who can communicate technical findings
across disciplines. This is why the Fellexcel round table and the Al-supported
communication contribution formed an important complement to the materials-
oriented lectures [1,2,7].

CONCLUSION

KSIT 2025 confirmed the Kosice Summit of Innovation and Technology's role as
a compact international platform for presenting advanced technologies directly
relevant to industrial competitiveness. The absence of an anniversary topic in
2025 shifted attention to the presented research itself. The strongest message of
the conference was the connection between material-process relationships and
digital support: LPBF parameters influenced phase balance in duplex stainless
steel, Simufact Additive supported distortion compensation and defect prediction,
and sheet processing or joining studies connected experimental results with
industrial requirements.

The extended view presented in this short communication shows that metal
additive manufacturing increasingly depends on the integrated consideration of
powder characteristics, laser absorption, layer deposition, thermal gradients,
residual stresses, scan strategy, and numerical simulation. The conference also
demonstrated that conventional and hybrid joining, cryogenic and asymmetric
rolling, cutting-edge quality and lightweight optimization remain important parts
of the same innovation ecosystem. Together, these contributions show that
advanced technology development is moving toward parameter-aware,
simulation-supported and sustainability-oriented production routes.

Acknowledgements: Funded by the EU NextGenerationEU through the
Recovery and Resilience Plan for Slovakia under the project No. 09103-03-V04-
00694 and project VEGA 1/0330/24.
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