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The effects of polyethylene and polypropylene fiber additions on 
the mechanical properties of self-compacting concrete 

 
Alsharif Abdualhamid 

Lublin University of Technology 
Email: d576@pollub.edu.pl 

Scientific discipline: Civil Engineering, Surveying and Transportation 

 
Self-

concrete production has also increased due to the ability that materials provide to produce concrete 

producing self-

-ring tests 

 

 the properties of fresh concrete. 
 
Keywords: self-compacting concrete; polyethylene; polypropylene; compressive 
strength; flexural strength. 
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Problems of forecasting the length of the assembly cycle of 
complex products realized in the MTO (Make-To-Order) model 

 
Brzozowska Jolanta 

Lublin University of Technology 
Email: d562@pollub.edu.pl 

Scientific discipline: Mechanical Engineering 

 
One of the key stages in the manufacturing process of customized products is the assembly cycle. 
An 

scientific and technological advances. This article presents the problem of forecasting the length of 
machine assembly cycles in make-to- -to- -to-Order 
production and the technological process of manufacturing the finished product are presented. The 

assembly times based on historical company data on manufacturing times for structurally similar 

 

Keywords: assembly cycle; machine assembly; forecasting; Make-to-Order; artificial neural 
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Mechanical properties and mechanical erosion resistance of 
polymer composites with a quartz protective layer 

 
 

Lublin University of Technology 
Email: m.budka@pollub.pl 

Scientific discipline: Civil Engineering, Surveying and Transportation 

 
Fiber-  

long-

 

The results revealed that the inclusion of a protective sand layer have altered the mechanical erosion 

after the mechanical erosion test compared to unprotected reference samples. Microstructural 

systems. 

Keywords:  
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Improving relative measurement uncertainty by developing and 
implementing a new force reference standard up to 100 kN  

into the national metrology infrastructure 
 

Cybul Kamil 
Lublin University of Technology 

Email: kamil.cybul@pollub.edu.pl 
Scientific discipline: Mechanical Engineering 

 

metrological infrastructure. Force measurements have very broad applications in the national 
economy. To 

 

 

The 

and calibrations of measuring instruments used for force measurement. 

Keywords: force; measurement uncertainty; force standard; comparison; calibration. 
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Compressed composite columns – experimental and numerical  
research 

 
Czajka Blazej 

Lublin University of Technology 
Email: blazej.czajka@pollub.edu.pl 

Scientific discipline: Mechanical Engineering 

 
The conducted research consists of an interdisciplinary study of the stability and load-carrying 
capacity of thin-
analysis based on the finite element method. Thin-

- -

of load-

-buckling numerical investigation is planned in 
the further research. 

Keywords: buckling; post- -
finite element method. 
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The influence of fabric reinforcement type on impact energy 
absorption properties 

 
Czech Kamil 

Doctoral School of the Rzeszów University of Technology 
Email: k.czech@stud.prz.edu.pl 

Scientific discipline: Chemical Engineering 

 

manufactured using the infusion method. The first and second groups consisted of composites 

-

-
compared to composites containing plain-

 

Keywords: polymer composites; types of fabric reinforcements; impact drop test; energy absorption 
capability. 
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Alloy coatings as catalysts for electrolytic hydrogen evolution 
 

 
Doctoral School of the Rzeszów University of Technology 

Email: a.domanska@stud.prz.edu.pl 
Scientific discipline: Chemical Engineering 

 
nterest in hydrogen is due to the introduction of cleaner energy sources than the fossil fuels 

electrolysis can be reduced. 

-Ni alloy coatings on 

Current and overpotential analysis enabled the selection of the coating that performed best as an 
electrocatalyst for hydrogen evolution in acidic and alkaline environments. In order to determine the 

-

 

Keywords: hydrogen evolution; alloy coatings; electrochemistry. 
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The influence of titanium compounds on the flammability and 
smoke density of plastics 

 
Dowbysz Adriana 

Lublin University of Technology 
Email: adriana.dowbysz@pb.edu.pl 

Scientific discipline: Environmental Engineering, Mining and Energy 

 

as additives to plastic matrix or their coatings. 

-up method. 

-
-chamber test conducted according to ISO 

5659-  

been reduced. 

Keywords:  
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Interlaminar fracture toughness analysis of carbon-fiber titanium 
laminates – effect of surface modification 

 
-Jurkiewicz Magda 

Lublin University of Technology 
Email: m.drozdziel@pollub.pl 

Scientific discipline: Mechanical Engineering 

 

the most important issues in fibre-

influence of metal surface treatment on the interfacial delamination behaviour of carbon-epoxy 
composites and aluminium sheet has been determined. The effect of titanium surface treatment 

-composite interface in fibre metal laminates has also been 
investigated. Failure analysis and failure mode in relation to the modified surfaces have been 
investigated using scanning electron microscopy. 

Keywords: fibre metal laminates; adhesion; surface treatment; aluminium and alloy. 
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Magnetic Systems for Autonomous MegaSumo Robots 
 

 
Faculty of Mechanical Engineering Bialystok University of Technology 

Email: michal.falkowski@pb.edu.pl 
Scientific discipline: Mechanical Engineering 

 
 

the second employs a Halbach array configuration. The investigation encompasses both computer 

 

control over the robot's adhesion to the surface it competes on. As part of the electromagnet 

number of coils and core radius on the attraction force. 

the MTS 858 Table Top System machine. The experimental results clearly demonstrate that the 

determination of the optimal number of turns for the electromagnet coil through a series of 
optimization tests. 

Keywords: MegaSumo robots; magnetism; Halbach array; neodymium magnets; electromagnets. 
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Electrical properties of Mo-W-C nanocomposites 
 

 
Lublin University of Technology 

Email: p.galaszkiewicz@pollub.pl 
Scientific discipline: Automation, Electronics, Electrical Engineering and Space 

Technologies 

 
 

properties of Mo-W- -source magnetron 

thickness of approximately 950 nm. The alternating-

-grained structure of the layers supports the 

nanometer-  

The temperature-

- -

-

 

Keywords: carbides; nanocomposites. 
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What stem cells can add to liver cancer treatment? The effect of 
adipose tissue-derived stem cells and sorafenib on the viability and 

proliferation of hepatocellular carcinoma cells 
 

 
Department of Cytophysiology, Faculty of Medical Sciences in Katowice, Medical 

University of Silesia, Katowice 
Email: d201163@365.sum.edu.pl 

 
ality 

- and radiotherapy. The current standard of care includes surgical 

address the problem of limited therapeutic options in disseminated hepatocellular carcinoma. One 
such idea is the use of adipose tissue- -

 

cells. ADSC-

-culture 
 

-
-

 

-culture. In the 
-

-phase cells in 
-

 
-proliferative effect on HepG2 

 

Keywords: hepatocellular carcinoma; stem cells; adipose tissue; adipose-derived mesenchymal 
stem cells; apoptosis. 
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Numerical evaluation of scaffolds as a method to restore continuity 
of a long bone 

 
Gryko Anita 

Bialystok University of Technology 
Email: anita.gryko@sd.pb.edu.pl 

Scientific discipline: Biomedical Engineering 

 
the use of bone grafts or bone plates as osteosynthesis methods. These approaches are 

 

as percentage changes in values of these parameters in relation to the values obtained for intact 
bone in its selected zones.  

scaffold. The stress distribution obtained by this method had the highest similarities to the one 
 

The study validated the statement that the use of a scaffold to restore bone continuity is potentially 
more efficient method than conventional approaches. 

Keywords:  
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Investigation of the possibility to improve the frost resistance of 
concrete using polymer microspheres 

 
Grzegorczyk-  

Lublin University of Technology 
Email: m.grzegorczyk@pollub.pl 

Scientific discipline: Civil Engineering, Surveying and Transportation 

 
The study investigated the possibility of using an alternative technology to improve the frost 

should be evenly distributed over the entire volume and spaced sufficiently close to each other 
\

 

this solution is the elimination of the fundamental problems related to the merging and dimensional 
change of air bubbles. 

The paper presents the results of a research study to determine the possibility of using polymer 
microspheres to aerate concrete mixtures. 

- concrete 
- 

-  

freeze-  

effectiveness of using polymer microspheres as an alternative anti-
 

Keywords: frost resistance; polymer microsphers; air-entraining admixtures. 
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Self-healing of cementitious composites by microbial precipitation 
of carbonates 

 
Janek Martyna 

Lublin University of Technology 
Email: m.janek@pollub.pl 

Scientific discipline: Civil Engineering, Surveying and Transportation 

 
The formation of cracks in cementitious composites is one of the major problems occurring in 
building structures. One of the mechanisms for self-

-step evaluation of the carbonate 

confirming the potential of microbial repair of cement mortar cracks. 

Keywords: MICP; self-healing concrete; image analyzis. 
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A refined beam model for free vibrations and bifurcation bucking of 
FGM porous nanostructures with electro-elastic couping effect 

 
Jankowski Piotr 

Faculty of Mechanical Engineering, Bialystok University of Technology 
Email: piotr.jankowski@pb.edu.pl 

Scientific discipline: Mechanical Engineering 

 
-supported 

three-layered functionally graded smart nanobeam is presented. The displacement field of the beam-
like nanostructure satisfies assumptions of the Reddy third-order shear deformation. The constitutive 
relations are determined based on a higher-order nonlocal elasticity and strain gradient theory and 
expressed by nonlocal and length scale parameters affecting softening and hardening effects. It is 

graded porous core and outer piezoelectric layers. The core material properties are nonlinearly 

subjected to in-
are expressed by the displacements. The poster presents key results of impact of nonlocal 

and electrical loads on stability and dynamic response of the nanostructure. 

Keywords: higher-order shear deformation beam theory; free vibration; bifurcation buckling; 
functionally graded material; piezoelectric effect. 
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Selected properties of PHB modified by nigella oil cake 
 

 
Lublin University of Technology 

Email: sylwia.kapys@pollub.edu.pl 
Scientific discipline: Materials Engineering 

 

alternative to environmentally unfriendly polymer composites based on fossil fuels. 
-vivo by a variety of microorganisms. Its 

main advantage is its ability to decompose in the environment - 

but its use is limited by high cost and brittleness. Nigella oil cake is a by-product of the manufacture 

plasticizers to reduce brittleness and improve processability of PHB. In research selected 

used to form samples in injection modling process. The comparative analysis of the properties of 
 

Keywords: PHB; biocomposites; biopolymers; biodegradation; nigella oil cake. 
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Cycloaddition of carbon dioxide to epichlorohydrin catalyzed by 
bifunctional salphen-type Schiff bases 

 
Kawka Aleksandra 

Doctoral School of the Rzeszów University of Technology 
Email: asobota@prz.edu.pl 

Scientific discipline: Chemical Engineering 

 
-type 

- -

assessed based on the analysis of 1H-NMR spectra of post-reaction mixtures using biphenyl as an 

- -derived units 

-
- -lutidine-derived 

-
-

extension of the reaction time from 2 to 6 hours and elevating CO2 pressure from 2 to 6 bar 

 

Keywords: organocatalysis; cyclic carbonates; Schiff bases; salphen. 
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The effect of temperature and humidity on thermal conductivity of 
various insulation materials 

 
Kendzierawska Weronika 

Lublin University of Technology 
Email: w.kendzierawska@pollub.pl 

Scientific discipline: Architecture and Urban Planning 

 
My purpose is to introduce the issues related to the influence of air humidity and test temperature on 
the value of heat conduction coefficient of various thermal insulation materials. The thermal 
conductivity coefficient is the basic parameter characterizing the properties of thermal insulation 

 

The group of materials tested included -

and the steady- -

point.  The thermal conductivity coefficient of the tested material is determined by measuring the 
heat flux density and the temperature difference on both sides of the sample. I compared the 

 

Keywords: thermal insulation materials; thermal conductivity coefficient; thermal insulation 
performance. 
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The Solny Market – its historical and contemporary role in forging 
 

 
Kielin Katarzyna 

Lublin University of Technology 
Email: k.kielin@pollub.pl 

Scientific discipline: Architecture and Urban Planning 

 

– 

transition spaces is provided.  

undergoing intensive revitilisation amount of time. What place does the Solny Market 
 

Keywords: public space; Rynek Solny. 
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Thermal conditions of 3D prints created using the FDM method 
 

K  
Lublin University of Technology 

Email: d579@pollub.edu.pl 
Scientific discipline: Mechanical Engineering 

 

effectively utilize it in their daily lives. This survey also influenced the planning of an experiment 

existing designs. The final result of these efforts is the assessment of the measurement setup for 
conducting experiments and the elimination of sources of measurement errors. The next step is to 

repeatability. 

Keywords: 3D printing; rapid prototyping; FDM; Slicer; G-Code; filament. 
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Fiber optic pressure gauge in medium-voltage vacuum devices 
 

 
Lublin University of Technology 

Email: d.kostyla@pollub.pl 
Scientific discipline: Automation, Electronics, Electrical Engineering and Space 

Technologies 

 
ctricity supply is one of the key elements enabling the increasingly 

despite a – the lack of a real-time 

- -
optic measuring system. This combination of elements made it possible to develop a measuring 
head capable of detecting pressure in vacuum devices in the range of 2×101 Pa to 1×105 Pa 

Keywords: fiber Bragg granting; fiber optics sensor; pressure measurement; vacuum technology; 
electrical devices. 
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The impact of PV sources on the SAIDI and SAIFI indicators 
 

Kowalska Justyna 
Lublin University of Technology 

Email: justyna.kowalska@pollub.edu.pl 
Scientific discipline: Automation, Electronics, Electrical Engineering and Space 

Technologies 

 
The aim of the presentation is to demonstrate that connecting a large number of PV installations to 

need for maintenance proper voltage parameters of the supplied energy. The presentation analyzed 
-2022 in relation to 

of 
om this 

type of exclusions. The analysis confir

-lasting. It should be assumed that the 

 

Keywords: ources. 
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ESG reporting by the property development industry 
 

 
Lublin University of Technology 

Email: m.kozak@pollub.pl 
Scientific discipline: Architecture and Urban Planning 

 
pressure on sustainable 

real estate development sector and highlights its role in shaping cities and societies from an 

-related Financial Disclosures 

the development of cities. 

Keywords: 
developments; real estate market. 
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Polylactide-based compositecs with hydroxyapatite with potential 
for medical applications 

 
Kroczek Kacper 

Doctoral School of Engineering and Technical Sciences, Rzeszow University of 
Technology 

Email: d554@stud.prz.edu.pl 
Scientific discipline: Chemical Engineering 

 
Bone loss is a major problem for an increasing number of patients. Some of the many reasons for 

-
threatening situations [3]. Current treatment methods include autologous or allogeneic bone grafting 

personalized medicine [6]. The biggest challenge posed to scaffolds is the choice of materials used 

properties or causing adverse effects on the body. Composite materials based on polymers and 

made of metal is that there is no need to remove the scaffold after the bone restoration process is 

-forming 

makes it possible not only to ensure biocompatibility or control the degradation time of the material. 

scaffolds or implants to the needs of patients [6]. The 
blends of polylactide-hydroxyapatite composite. Tests of mechanical and rheological properties 

 

Keywords: composites; polylactide; hydroxyapatite; scaffolds. 
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Flight performance analysis of STOL class aircraft equipped with 
hybrid propulsion 

 
Kucharski Kamil 

Rzeszow University of Technology  
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Scientific discipline: Mechanical Engineering 

 

-
The proposed solution is based on the basic turbine engine cooperating in a series hybrid system 

be used during take-

 

Keywords: hybrid; combustion engines; hybrid propulsion; aviation. 
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Analysis of the phenomenon of vacuum, low-voltage electric arc 
 

 
Lublin University of Technology 

Email: m.lech@pollub.pl 
Scientific discipline: Automation, Electronics, Electrical Engineering and Space 

Technologies 

 
The results of the research presented by the author are related to the parameters of the vacuum 

that the use of high vacuum significantly reduces the burning time of the electric arc and its energy. 
The second part of the results concerns the analysis of the phenomenon of vacuum electric arc by 
photographic method. A series of time-

a selected example. The author's method of photographically determining the burning time of an 

found that the differences in the results obtained using the described methods for determining the 

concluded that the developed method makes it possible to determine the burning time of a vacuum 
 

Keywords:  
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Analysis of geometric features of double-layer structure after water 
jet cutting 

 
 

Lublin University of Technology 
Email: m.lelen@pollub.pl 

Scientific discipline: Mechanical Engineering 

 
stereometry obtained as a result of Water J -
hydro-

parameters has been determined for 3 macro-areas of the multilayer structure surfaces combined as 

values as a function of the feed rate vf for both analysed mass expenditures of the Water Jet cut. 
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of the product is one of the leading trends in the modern materials market. The addition of inorganic 
and organic fillers to the polymer matrix becomes increasingly important issue during development of 

includes grinding to a 

[2]. These types of fillers can be obtained from any part of the plant and the main advantage of using 

plastic products more e  general trends of the closed loop 
economy and the principles of sustainable development [3]. The presentation includes literature 
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Increasingly stringent limits on CO2 emissions and toxic exhaust components are a challenge for the 

 number of measures are 
in place to reduce the above-

footprint.  

hydrotreated oils in compression-

an appropriate approach to combustion control for proper engine operation.  

-temperature combustion 

-temperature combustion of 

maintaining high efficiency. 
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The application of non-
research in geotechnical engineering. The process involves the use of certain microorganisms 

-

concentration of non-ureolytic bio-cementation solution for its application in loose sandy soil 

 

– 

-

-

a comprehensive evaluation of resource allocation and feasibility in real-  

Keywords: microbially induced calcite precipitation; soil improvement; non-  
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the future as a response to changing excitations. The tool for this investigation is the modelling. A 

moisture content in porous materials. The TDR is suitable for validating the capillary uptake model in 
porous materials. The formulation of the model for the calculation of mass moisture for autoclaved 
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of charged molecules in an electric field. Basic electrophoretic approaches such as SDS- -

There is huge potential for the development of this research and the application of selected protein 
purification and separation methods. 
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The topic concerns architectural issues related to the operation of rehabilitation centers for veterans 

-

process of both physical and mental recovery. The purpose of the research is to identify directions 
and design guidelines for the architectural design of rehabilitation centers and facilities for people 
injured in armed conflicts and for veterans. The research topic is based on an attempt to determine 

-tracker research on the basis of previously 
performed simulations of architectural solutions. 
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opular biodegradable 

polylactide-based composites. 

858 Mini Bionix testing machine.  

The hardness of the materials is 62-

decreases.  
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-6Al-

or machining processes. After additive manufacturing methods there could be significant changes in 
microstructure. Due to rapid heat exchange during heat-treatment process bimodal microstructure 

-printed products exhibit typical surface defects and discontinuities. One of 
the primary technologies for the improvement of surface layer properties of titanium alloys is shot 
peening. Our research team did extensive research in this matter. Previously the surfaces of 

crushed nut shells and ceramic balls. The overall results after shot peening process indicated to 

layer of titanium alloy. The next step for our research is to combine shot peening and 
electropolishing processes to verify the recent reports that suggest that it can improve the surface 
layer properties. 
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safety ensured. There are a number of modern methods of preserving fruit and vegetable juices. For 
- -temperature plasma technology can be used to preserve product 

-finished products 

contamination or simply human error. Attention should also be paid to employee training and 

food safety issues. Innovative strategies to enhance safety in fruit and vegetable juice production are 

expectations for healthy and safe food. Implementing modern strategies is essential for long-term 
success in the food industry. 
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different strength properties. The article discusses 3D modeling technology that can be used in the 

printer used in the printing process. The article presents the concept of making a sensor housing for 

3D technology in the design of such sensors are presented. 

Keywords:  



1st Interdispilinary Doctoral Conference & Workshop 
 

56 
 

Use of earth-building techniques as an architectural design issue 
 

Patyna Krystian 
Department of Architecture, Urbanism and Spatian Planning, Faculty of Civil Engineering 

and Architecture, Lublin University of Technology 
Email: k.patyna@pollub.pl 

Scientific discipline: Architecture and Urban Planning 

 

details and the potential for constructing buildings of varying sizes. 

Buildings constructed using earth-

numerous countries. The past decades have demonstrated increasingly versatile applications of 
earth-
structures serving as shelters in disaster- -
as residential and public utility buildings. 

-
construction and the potential for using earth in the creation of sustainable living environments. The 

projects shared on online platforms. 
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-

be used instead of classical composite structures. Next to the aluminium-

-carbon and titanium-glass 

experimental methods. A satisfactory convergence of  validated physical magnitudes and 
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plays a major role in shaping the urban and social landscape. 

and attempts to determine their suitability for individual users. 
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- and microparticles of various sizes and 

shapes act as reinforcement. Silorane matrix-based polymer nanocomposites belong to a specific 

 

-cured nano- and micro-
– silanized glass of the SiO2-BaO-

B2O3-

The pilot study conducted included measurements of the composite strength under three-point 
bending conditions and the co

-  

Preliminary findings indicated 

materials. The findings suggest the necessity to refine the method of composites manufacturing in 
order to improve particle dispersion in the matrix. 

Keywords: nanocomposite; hybrid nanocomposite; silorane-based composite; polymer composite. 
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rces of carbon dioxide emissions. As demand 

2 

Cement pastes containing up to 50 
-
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-
 

is constantly increasing. Reducing energy consumption in the construction sector can be achieved 
by improving the building's energy balance or developing technology. This can reduce energy 

.  

-scale energy storage is currently 

-

-

storage and distribution of heat. 

Data-driven models have greater feasibility than physical methods. Traditional physical modeling 
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-driven models can be divided into 

depend on long- -term or medium-term solar 

accuracy thanks to adaptability and self-

-

difficult. The NPP-
NPP data into the trained model for prediction. It is obvious that the prediction model based on 

technology. 

 
 Simple implementation – 
depend on third-
commercially available controllers. 

 Automatic adaptation – Methods should automatically adapt to changes throughout the year  
-parameterization. 

 Wide applicability – The methods should enable the description of many different solar collector 
 

yield and meet the three above-

-mentioned features. 

impact on the operation of energy systems. 
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The key aspect in assessing the dimensional and shape accuracy of a part is the accuracy of a CNC 

These errors may result from irregularities and inaccuracy in the implementation of motion and its 

repeatability of CNC axis positioning or the occurrence of backlash in the drive system. The paper 
presents the experimental results of a study investigating the accuracy and repeatability of 
positioning a 3-
variable measurement strategies and measurement conditions. Cause-and-

determine the impact of the measurement conditions and measurement strategies on the positioning 
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ysical 
 

angle of light-
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intelligence can assist architects in designing complex projects and models. AI algorithms have the 

designers in creating innovative and efficient projects. The application of AI-based tools can lead to 
-

Research on the application of artificial intelligence in architecture is an area of intensive 

solutions in building design. 
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and pre-
of the composite. 

The research aims to scrutinize the dispersion of fibrillary nanocellulose in a cement matrix utilizing  
 

-to-
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reinforcing tapes are connected to the beam by gluing. In a glued joint its effectiveness depends on 
the participation of various types of adhesion. When 
the roughness and structure of the concrete surface contributes to the formation of a specific 
connection. It is the main point of analysis and research undertaken by scientists. When transferring 
the load from the element to the FRP tape it is possible to destroy the glued joint due to adhesive 

lead to a significant change in adhesion to the substrate and thus increase its durability. Among the 

- microsilica and 

concrete substrates modified by grinding and sandblasting. A modified version of the pull-off study 
 

Keywords: adhesive; sonication; filler; profilometry. 
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Manufacturing trivializes the process of producing these complex shapes. 17-
-

-

method for increasing the mechanical performance of surface layer is shot peening. Shot peening 

-4PH steel. To investigate the 
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reconstruction 
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self-

mechanical parameters of the bone are altered. 

algorithm should be the author's mathematical model describing the phenomena occurring in the 

bone density distributions including changes resulting from functional adaptation. It is possible to 

Huiskes-
aspects of the bone remodelling process is necessary for further improvement of accuracy of bone 
adaptation prediction. 

Keywords: bone remodelling; bone tissue; implant; numerical simulation. 
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e for the laboratory 
check. The 

ve been considered 
and described. 
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The subject of the research is the analysis of the dynamics of forces in the intelligent Cheneau brace 

for idiopathic scoliosis treatment. The orthosis corrects deformation of the spine by exerting multi-
point pressure forces on the patient torso around the spine and thorax. The intelligent Cheneau 
brace is a portable system based on the STM32 microcontroller that collects forces values data at 
real time from sensors mounted on the orthosis in order to determine the reference range of applied 
pressures and to find the optimal values to increase the effectiveness of scoliosis treatment. For this 

-house made thin-film graphene sensors. The described studies are part of 
-rays of the spine 

effective correction of the spine curvature. Considering the analysis of a person's skeletal system 

-

orthosis by the patient confirms the initial assumptions that the desired effectiveness of treatment is 
-

research described above is intended to highlight the need for research into the field of spine defects 
using modern technology. 

Keywords: idiopathic scoliosis; brace; dynamic forces; Cheneau brace. 
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-

then dried using the traditional convection method. After a 3-

of malting. 
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develops many industries in the marke

efficiency and accuracy. 

presentation attempts to use digital methods to more accurately determine the technical condition of 
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Due to the exceptionally interesting electrical and magnetic properties of nanocomposites consisting 

-

to investigate the effect of oxidation on the multilayer structures and confirm the granular structure of 
ed that the tested samples exhibit a hopping 

of the obtained nanocomposites. 

Keywords: granular nanocomposite; magnetron sputtering; dielectric matrix; ferromagnetic metallic 
phase; annealing. 
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The poster describes the research methodology regarding a scientific project analyzing the 

aimed to examine the impact of spatial development on the subjective perception of the audiosphere 

-in 

soundscape. The acoustic aspect and noise pollution of the environment is an essential element of 
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The presented bioindication research analyzed the structures of periphyton eucaryotic organisms 

 

Keywords: rge; multidimensional 
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various paths to the body. They cause an increase in the contrastness of images obtained during 
radiological research by increasing the differences in brightness in individual parts of these images. 

not metabolize them – 
 

-
-
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-being. In the 

projected that  
egrees of  

 substantial increase from the current estimate of approximately 1.1 billion [1]. 

conventional hearing aids. 

five degrees of freedom. 

-Voigt 

the implant. All these masses are interconnected through springs and dampers. 

The resonance curves obtained from the model of the implanted human middle ear provide a 
valuable insight into the dynamic behavior of this complex system. These curves illustrate the 
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-phenylene bis[4- -

second composition contained p- - -
cross-

a constant rate of temperature. After the appropriate cross-
-

cross-
significantly influenced the ordering of mesogens in the nanocomposite. The degree of order and 

-

-
-  
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changes so that a specific variation of the material properties is achieved. Many results proved that 
properly controlled gradients of thermo–mechanical properties in the FGM can significantly improve 

avoid overheating of the frictional elements and reduce the magnitude of thermal stresses. 
–to–date scientific 

properties on the spatial position are incorporated to the analysis. 

Modeling of the temperature and thermal stress distributions in such heavy–loaded frictional system 

element tribosystem made entirely of functionally graded materials during frictional heating. 
Proposed model is based on the one–dimensional boundary–value problem of heat conduction for 

–

conductivities and diffusivities of friction materials along the thickness of the elements on the 
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Hunting is undoubtedly a vital element of protecting the natural environment. According to the current 

-mentioned 

cultivating traditions and promoting hunting ethics and culture. 

extinction of many animal species. 

The above results justify the conclusion that there is a significant need to educate society about the 

materials as game meat. 
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 is difficult to 
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Dynamic development of a 
The most popular technology of 3DP used in civil engineering involves layer-by-layer deposition for 
structure creation. Structures manufactured in this technology behave as multi-layered composites 

this experimental study is the evaluation of interface layer impact on the fracture energy of the multi-
layered mortar composite created in a 3DP technology. The evaluation consists of comparison of the 

- - -Reloading. 
-on extensometer for Crack 

used for numerical description of the composite. 
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been facing serious difficulties for several years - a significant part of the medium-voltage grid is 

-
 

energy crisis in past years. Of great importance here is the reliability of energy distribution and the 

comprehensi

achieve its CO2 emission reduction targets and contribute to the fight against climate change. 

term. It is about protecting the Polish economy from an analogous electricity shortage crisis in the 
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