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Foreword

24th International Scientific Conference “Mechanika-2019” took place in Kaunas, Lithuania, on 17 May
2019.

The on-going objective is to bring together scientists in the field of mechanics from the Baltic Region
and other countries to continue debates about new challenges in this area. The papers in the proceedings
presented the following areas:

v" Strength of materials and structural elements;

v’ Mechanical technologies;

v Dynamics of mechanical systems;

v' Technologies of graphics media and advanced materials.

All Conference participants prepare manuscripts according the requirements, what makes our
proceedings to be valuable resourse of new information which allows to evaluate investigations of the
scientists from different regions. It helps to develop the science of mechanics in Baltic countries, East
Europe and elsewhere.

Paper evaluation and selection procedure of the 24" International Scientific Conference “Mechanika-
2019~

A primary goal of the 24" International Scientific Conference “Mechanika-2019” is to present the
highest quality research results. A key element in attaining this goal is the evaluation and selection procedure
developed by the Conference Program Advisory Committee. In this procedure, the committee must meet two
requirements:

1. Evaluate paper submissions on merit as determined by thorough, accurate, fair and impartial peer
reviews;

2. Select those high — quality submissions that fit the needs of the program.

All papers presented to the Conference and published in the proceedings undergo this procedure.
Instructions for submitting proposals, including requirements and deadlines, are published in the Call for
Papers each year and together are placed in the KUT Web information system (https://mechanic.ktu.edu/).
Paper proposals must contain sufficient information for a thorough review. All submissions to determine
topic areas are directed to appropriate Editorial Committee.

The Editorial Committee reviews the submissions, match them to the expertise according to the interests
and forward them to the selected reviewers. At least two reviewers examine each submission in details. The
number of submissions given to each reviewer is limited so that he/she can complete a thorough evaluation
in the period allotted.

Selection of papers for the Conference is highly competitive, so authors should assure their submissions
to meet all Conference Committee’s requirements and to be of the highest possible quality. All submissions
should include: a short summary describing the idea or technique being presented, a brief introduction
orienting the reviewer to the importance and uniqueness of the submission, a thorough description of the idea
or technique in an organized manner and appropriate references to previous works.

Editorial Committee from the best presentations formed the Conference Program. Appearing before the
entire Program Committee, the Editorial Committee summarized the reviews and justify their selections and
session proposals. The Program Chair resolves differences, finalizes the program. The Conference Editorial
Committee then notifies the authors of both accepted and rejected submissions and informs the Authors
about the decision. In this year the Conference Committee selected 54 presentations from the 63 and after the
second selection 30 reports are presented in the Proceedings. We hope that the proceedings of the 24%
International Scientific Conference “Mechanika — 2019” will be interesting for researches and engineers.

Prof. V. OstaSevicius
Assoc. Prof. S.Dilitinas



5

Content

Henryk BAKOWSKI, Antoni JOHN, Jarostaw BRODNY
Selected Issues in The Friction Process for Microcontact Rolling-Sliding in the 3D Model
Obtained from MiCTOtOMOGIAPN. .. ... utt ittt et e ettt e et e et et e e et et e e et et e asn e e baeeees 7

Andrzej BORAWSKI
Simulation Studies of the Influence of the Delivery Vans Load Weight on the Course of
the Braking System Elements Heating ProCess. .. .. ...ouiuieiiiiitii it et et e e e e e e eeenes 13

Andrzej BORAWSKI
Empirical Research on the Influence of Friction Material Copper Content
0N TS TrIDOIOZICAL PrOPEITICS. .. e u ettt ittt ettt e e e e e et ettt et e e et e e e et e eaee s 18

Andrzej BORAWSKI, Dariusz SZPICA, Grzegorz MIECZKOW SKI
Empirical Studies on the Influence of the Paint Coat Applying

Method on its MechaniCal PrOPerties. .. .....u.iu ittt ettt e e et ettt e e eaeete et ete e e e e eeees 22
Andrey BORISOV

Two-Dimensional and Three-Dimensional Models of Anthropomorphic Robot and

Exoskeleton with Links of Variable Length.............ooiiiiiii e e e e eeeee s 26

Agné GERVYTE, Liudvikas RIMKUS, Juozas ATKOCIONAS
Bending Plates at Shakedown: Analysing the Residual Displacements by the Scanning Method.............cc..............40

Sergii GREBENYUK, Mykhailo KLYMENKO, Anastasiia STOLIAROVA, Olha TITOVA
Longitudinal Shear Modulus of the Composite Material with Hollow Fibers..........cccccooeieiienenieniieneeivee e enee. .45

Viktors GUTAKOVSKIS, Vladimirs GUDAKOVSKIS
Combustion Chamber of Adaptive Type of the Perspective
Multi-Mode Aviation Gas-turbine ENGINe.........o.ouinitiniii i et et e e ees 49

Svitlana HAVENKO, Svitlana KHADZYNOVA, Olena KOTMALOVA,

Marta LABETSKA, Lyubomyra KULIK

Investigation of Factors Influencing the Operational Characteristics

OF AromatiZed IMPIINTS. .. .. e .ttt ettt ettt ettt b ettt et e s et a e bt sa e e bt eaesaeebessesaeebeenesaestesbenaee e 54

Matgorzata JOHN, Antoni JOHN
The Application of Incremental Techniques in the Manufacture of
Exoskeleton Elements for CRilAIen. ... ..ot ittt ittt ettt et et e et e e e e et e e e et errer e eeenens 59

Malgorzata JOHN, Antoni JOHN
Numerical and Experimental Tests of Samples Made from ABS Material
in the Aspect of Application in Elements of the Exoskeleton for Children.............cccooiviiininiivn .65

Oleksandr KAPUSTYNSKY], Nikolaj VISNIAKOV, Olegas CERNASEJUS,

Leonid GOLOVKO, Vadzim CHAYEUSKI

Optimization of the Parameters of Local Laser Treatment for the Creation

of Reinforcing Ribs in Thin Metal ShEetS. .......oovininini i et 71

Grazvydas KAZOKAITIS, Vytautas JURENAS
Spherical Piezoelectric Magnetic DITVE. ... ...t teee st ettt et ettt et et et et et et e e etese e et enaaeeeneanesnaeens 76

Yuliia KHMUROVSKA, Petr STEMBERK, Martin PETRIK, Jakub ZAK,
Vojtech ZACHARDA, Veronika SZILAGYT, Zoltan KIS, Ildiko HARSANYT
Equipment for Concrete Trradiation EXPEIIMENES. . ... ..ottt ittt et ettt et et et e et et et e e et et e eaeae e eaneees 80

Grzegorz KOKOT, Martyna FRANCUZ
Experimental Testing Optical Methods as the Verification Tool for FEA Models............ooiiiiiiiiiiiiiiiiee e 84

Larisa KONCHINA, Marina a KULIKOVA
Modeling of the Equipment for Mechanical Sorting of Bulk Products............c..cooiiiiiiiiiiiiiiie e 87



Larisa KONCHINA, Marina a KULIKOVA
Modeling of the Equipment for Mechanical Sorting of Bulk Products...........c.cvviiiiiiiiiiiiiicie e 87

Ona LUKOSEVICIENE, Romualdas KLIUKAS
Time-dependent Reliability Index Analysis of Steel Beams............ocoeoiiiiiiiiiiiii e 90

Algirdas MAKNICKAS, Artiiras KILIKEVICIUS, Darius VAINORIUS, Oleg ARDATOV,
Linas SADAUSKAS, Algirdas STAUGAITIS
Investigations of the Structural Resistance of a Paint Bullet Shot Device..............ccccoiiiiiiiiiiiiiiiii . 94

G. MIECZKOWSKI
Determination of Stress Intensity Factors for Elements with Sharp Corner Located
on the Interface of Bi-Material Structure or Homogeneous Material............oooiiuii i e 98

G. MIECZKOWSKI
Prediction of The Fracture Process of Materials Containing Inclusions with Sharp Corners..............cccceeeieininaee.. 106

Natalia MOLEDA, Grzegorz KOKOT, Wactaw KUS
The Numerical Simulations of the Bioresorbable Stents Crimping ProCess. .. ...oueuieieieruirinieteieniiiieeeieneeeenannns 11

Igor PODLESNYKH, Sergey GRIDNEV, Nadezhda BARCHENKOVA
Verifying Regulatory Documents for Solar Radiation Level Control When Estimating
Stress-Strain State of the Spans Based on the Ortho-tropic Slab..........c..coviiiiiiiiiii e 11

Olaf POPCZYK

Analysis of a One-Dimensional Steady Heat Flow in a Variable Thermal

Conductivity Metamaterial Using Kansa Method and Analytical Approximation

of the Heaviside FUNCHON. .. ....ututi it ettt et et e e e eeees 122

Sergey GRIDNEYV, Yuriy SKALKO, Ilya RAVODIN
Development of a Model to Moving Load For Analyzing Oscillations of a Bearing System
with Elastic Constraints in the Finite Element Complex Midas NFX.........ocoiiiiiiiiiiiiiii e 126

Algirdas SOKAS, Violeta VILKEVIC
Graphics Programming for Designing Bézier SUrfaces..............oooiiiiiiiiiiiiiiiiiii i 132

Yurii STRELIAIEV, Olha TITOVA
Indentation of a Circular Cylindrical Punch with a Curved Base into an
Elastic Half-Space in the Presence of Coulomb FriCtion.........co.vuiieiuiniiinin e 13

Sharath P. SUBADRA, Paulius GRISKEVICIUS, Vytautas JURENAS
Analysis of Damage in Fibre Reinforced Polymer Composites using

PN s A Tl B N YA o) (e} 01 1< =) PP 141
Dariusz SZPICA

Modelling of the Operation of a Pneumatic Piston Engine..........c..c.ooooiiiiiiiiiiiiii e 145
Dariusz SZPICA

The Use of a Pressure Sensor to Evaluate the Low Pressure Pulse Gas

Injectors FUNCHIONAl Parameters. ... .....ueiieit ittt ettt et et et et et e e et ettt e e et e eaeaeneneaaas 151

Petras VIRZINTAS, Ramiinas CESNAVICIUS
Automated Logistic Systems Conveyor Merge Zone Performance Research............c.ooooiiiiiiiiiiiiiiiiiiiiinnnn, 15

FaN 1 10 N 1 1o > S 160



