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Preface

This volume of Lecture Notes in Mechanical Engineering contains selected papers
presented at the Grabchenko’s International Conference on Advanced
Manufacturing Processes (InterPartner-2019), held in Odessa, Ukraine, on
September 10–13, 2019. The conference was organized by the Odessa National
Polytechnic University, National Technical University “Kharkiv Polytechnic
Institute,” Sumy State University, and International Association for Technological
Development and Innovations.

InterPartner-2019 focuses on promoting research and developmental activities,
intensification of scientific information interchange between researchers, develop-
ers, and engineers. The book was organized in three parts, according to the main
conference topics: (1) Manufacturing Engineering, (2) Materials Engineering, and
(3) Mechanical Engineering.

InterPartner-2019 received 101 contributions from 13 countries around the
world. After a thorough peer-review process, the program committee accepted
63 papers, written by authors from 11 countries. Thank you very much to the
authors for their contribution. These papers are published in the present book,
achieving an acceptance rate of about 62%.

We would like to take this opportunity to thank members of the program
committee and invited external reviewers for their efforts and expertise in contri-
bution to reviewing, without which it would be impossible to maintain the high
standards of peer-reviewed papers.

Thank you very much to keynote speakers: Ivan Kuric (Slovak Republic),
Slawomir Luscinski (Poland), Milan Edl (Czech Republic), Athanasios Mamalis
(Greece), Predrag Dasic (Serbia), and Vadym Stupnytskyy (Ukraine) for sharing
their knowledge and experience.

We appreciate the partnership with Springer, StrikePlagiarism, and EasyChair
for their support during the preparation of InterPartner-2019.
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Thank you very much to InterPartner Team. Their involvement and hard work
were crucial to the success of the conference.

InterPartner’s motto is “Science unites people together”.

September 2019 Volodymyr Tonkonogyi
Vitalii Ivanov

Justyna Trojanowska
Gennadii Oborskyi

Milan Edl
Ivan Kuric

Ivan Pavlenko
Predrag Dasic

vi Preface



wlebedev29@rambler.ru

Contents

Manufacturing Engineering

Mathematical Modeling of the Process of the Interaction
of the Cutting Diamond Disk with the Environment . . . . . . . . . . . . . . . 3
Ala Bezpalova, Vladimir Lebedev, Yuri Morozov, Tatiana Chumachenko,
and Nataliya Klymenko

MES/ERP Integration Aspects of the Manufacturing Automation . . . . . 15
Olha Boiko, Vira Shendryk, Serhii Shendryk, and Andrii Boiko

Decision-Making Based on Prediction of Oil Quality Indicators
in the Enterprise’s Information System . . . . . . . . . . . . . . . . . . . . . . . . . 25
Yuliia Denysenko, Alona Kysylevska, Olga Panchenko, Viliam Zaloga,
and Oksana Dynnyk

Concept of the Software for Materials Selection
Using .NET Technologies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32
Sergey Dobrotvorskiy, Michal Balog, Yevheniia Basova,
Ludmila Dobrovolska, and Artem Zinchenko

Features of Using Metal Coatings on Diamond Grains in Electrically
Conductive Grinding Wheels When Machining Polycrystalline
Superhard Materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44
Anatoliy Grabchenko, Vladimir Dobroskok, Yevheniy Ostroverkh,
Vladimir Fedorovich, and Larisa Pupan

Redesign of an Aircraft Cargo Door by Using a CAD-MBD-FEM
Integration Method . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53
Domenico Guida, Antonio Oliva, Antonio Biondo,
and Carmine Maria Pappalardo

The Effect of the Hardened Nanocrystalline Surface Layer
on Durability of Guideways . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63
Volodymyr Gurey and Ihor Hurey

xiii



wlebedev29@rambler.ru

Industry 4.0 Future Prospects and Its Impact on Competencies . . . . . . 73
Natália Horňáková, Dagmar Cagáňová, Jana Štofková,
and Richard Jurenka

Advanced Computerized Simulation and Analysis of Dynamic
Processes During the Gear Hobbing . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85
Ihor Hrytsay and Vadym Stupnytskyy

Resolution of the Friction Coefficient of Adhesion Under Cutting . . . . . 98
Oleksandr Ivchenko, Dmytro Zhyhylii, Olha Zaloha, Viliam Zaloga,
and Oleksandr Dehtiarenko

Analysis of the Table Motion of a 3-Axis CNC Milling Machine
Tool at Start-up and Braking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 108
Jerzy Józwik, Ivan Kuric, and Andrzej Łukaszewicz

Three-Dimensional Simulation of Machined, Tool Surfaces and
Shaping Process with Two-Side Grinding of Cylindrical Parts Ends . . . 118
Vitaliy Kalchenko, Volodymyr Kalchenko, Natalia Sira,
Andriy Yeroshenko, and Dmytro Kalchenko

Robotics and Automation as a Foundation of the Fourth Industrial
Revolution - Industry 4.0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128
Isak Karabegović, Raul Turmanidze, and Predrag Dašić

Development of Quality Criteria for the Surface Layer of Cylinders
with Wear-Resistant Coatings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 137
Maksym Kunitsyn and Anatoly Usov

Visual Product Inspection Based on Deep Learning Methods . . . . . . . . 148
Ivan Kuric, Matej Kandera, Jaromír Klarák, Vitalii Ivanov,
and Dariusz Więcek

Harmonization of the EU and Ukrainian Normative Documentation:
Case Study on Determination of Barium Content in Mineral Waters
to Develop Quality and Safety Criteria . . . . . . . . . . . . . . . . . . . . . . . . . 157
Alona Kysylevska, Igor Prokopovich, Gennadii Oborskyi,
Konstantin Babov, and Mykhailo Arabadji

Grinding Temperature Penetration Depth Study . . . . . . . . . . . . . . . . . . 168
Vasily Larshin and Natalia Lishchenko

Experimental Study of the Process of Borazon Grinding of Thermal
Barrier Coating of ZrO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 177
Vladimir Lebedev, Volodymyr Tonkonogyi, Vladyslav Vaysman,
Olga Frolenkova, and Tatiana Chumachenko

xiv Contents



wlebedev29@rambler.ru

Surface Finishing of Complexly Shaped Parts Fabricated by Selective
Laser Melting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 186
Dmytro Lesyk, Silvia Martinez, Bohdan Mordyuk, Vitaliy Dzhemelinskyi,
and Aitzol Lamikiz

Comparative Assessment of Wear Indicators in Grinding Discs
During Cutting of Selected Steels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 196
Andrzej Łukaszewicz, Ivan Kuric, and Jerzy Józwik

To the Question of the Mechanism of the Effect of Coating
on the Durability of Tools from PCBN . . . . . . . . . . . . . . . . . . . . . . . . . 206
Andrey Manokhin, Sergey Klymenko, Viacheslav Beresnev,
Vadim Zakiev, and Sergey Klymenko

Blockchain Technology in Transportation as a Part of the Efficiency
in Industry 4.0 Strategy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 216
Dmitriy Muzylyov and Natalya Shramenko

Study of Dynamic Impacts at Combined Operations of the Thin
Turning and Boring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 226
Gennadii Oborskyi, Alexandr Orgiyan, Volodymyr Tonkonogyi,
Albakush Aymen, and Anna Balaniuk

Analytical Study of Kinematic Rake Angles of Cutting Edge
of Lathe Tool for Tapered Thread Manufacturing . . . . . . . . . . . . . . . . . 236
Oleh Onysko, Volodymyr Kopei, Vitalii Panchuk, Iuliia Medvid,
and Tetiana Lukan

Determining Rational Cutting Modes for Horizontal Boring Operation
Adjusted for the Variable Rigidity of the Process System . . . . . . . . . . . 246
Alexandr Orgiyan, Boris Tkachenko, Gennadii Oborskyi, Anna Balaniuk,
and Vadim Iorgachov

Modeling the Process of High-Speed Diamond Grinding
of Super Hard Materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 254
Evgeny Ostroverh, Dmitry Romashov, and Vladimir Fedorovich

A General Method for Performing an Integrated
CAD-MBD-FEM Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 264
Carmine Maria Pappalardo, Antonio Biondo, Antonio Oliva,
and Domenico Guida

Gear Grinding by Superhard Materials Wheels . . . . . . . . . . . . . . . . . . . 273
Sergey Riabchenko, Anatoliy Krivosheja, Vitaliy Burykin,
Artem Najdenko, and Mikhail Bandurenko

Fracture Resistance of the Edge of Cemented Carbide Cutting Tool . . . 281
Yury Rodichev, Olena Soroka, Viktor Kovalov, Yana Vasilchenko,
and Viktor Maiboroda

Contents xv



wlebedev29@rambler.ru

Improving the Efficiency of Antifriction Coatings by Means
of Finishing the Antifriction Non-abrasive Treatment . . . . . . . . . . . . . . 289
Ihor Shepelenko, Yuri Tsekhanov, Yakov Nemyrovskyi,
and Eduard Posviatenko

Study of Thermal Modes of Working Fluids in Grinding Machines . . . 299
Mykhaylo Stepanov, Maryna Ivanova, Petro Litovchenko, Larysa Ivanova,
and Oleksandr Tarasenko

Computer-Aided Conception for Planning and Researching
of the Functional-Oriented Manufacturing Process . . . . . . . . . . . . . . . . 309
Vadym Stupnytskyy and Ihor Hrytsay

About Trimming Processes of Parts in the Shock-Impulse Load
of Vibrobunker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 321
Volodymyr Symoniuk, Viktor Denysiuk, Yuri Lapchenko, Oleg Kaidyk,
and Vitalij Ptachenchuk

Designing in Modern CAD Using Information Model . . . . . . . . . . . . . . 331
Volodymyr Tigariev, Volodymyr Tonkonogyi, Vera Salii,
Sergey Klimenko, and Anastasiia Dovhan

The Recovery Method for Cast Iron Mill Rolls . . . . . . . . . . . . . . . . . . . 342
Natalia Tsyvinda and Andrey Pikilnyak

Structural Optimization of Technological Layout of Modular
Machine Tools . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 352
Ihor Yakovenko, Alexander Permyakov, Olga Prihodko,
Yevheniia Basova, and Maryna Ivanova

Estimation of Locating Error Using the Dimensional Chain Method . . . 364
Yurii Yarovyi, Boris Tkachenko, and Inna Yarova

Influence of Diamond Smoothering Treatment Power Parameters
on Microgeometry of Working Surfaces of Conjugated Parts . . . . . . . . 372
Valentyn Zablotskyi, Serhii Moroz, Anatolii Tkachuk, Stanislav Prystupa,
and Oleg Zabolotnyi

Materials Engineering

Influence of Cadmium Telluride Films’ Processing Types on Efficiency
of Solar Cells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 385
Wissam Hameed Alawee, Hayder Abed Dhahad,
Suha Abdullah Mohammed, Maksim Khrypunov, and Oleg Akimov

Influence of Mechanically Activated Fillers of Different Chemical
Nature on Tribotechnical Properties of PTFE-Composites . . . . . . . . . . . 395
Kristina Berladir and Oleksandr Gusak

xvi Contents



wlebedev29@rambler.ru

The Technological Process of Obtaining Sand-Plaster Molds
for Complex Thin-Walled Aluminum Castings . . . . . . . . . . . . . . . . . . . . 405
Igor Grimzin, Olga Ponomarenko, Dmitro Marynenko,
Nataliia Yevtushenko, and Tatyana Berlizeva

Volume of the Nanocluster and Its Depth at Effect of Ions of Different
Energies, Varieties and Charges on Titanium Alloy VT-1 . . . . . . . . . . . 415
Gennadiy Kostyuk, Viktor Popov, and Kateryna Kostyk

New Binding Materials Based on Recycling Polystyrene Foam
for Foundry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 424
Tatiana Lysenko, Vladimyr Shinsky, Kyryll Kreitser, Vadym Dotsenko,
and Predrag Dašić

Investigation of Wear Resistance of Cotton-Polyester Fabric
with Antimicrobial Treatment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 433
Irina Martirosyan, Olena Pakholiuk, Bogdan Semak, Vira Lubenets,
and Oksana Peredriy

Infrared Spectroscopy of Gasolines with Addition of Ethanol . . . . . . . . 442
Nina Merezhko, Valentyna Tkachuk, Oksana Rechun, Victor Zagoruiko,
and Olga Priadko

Effects of High-Voltage Potential Bias in Pulsed Form on the Structure
and Mechanical Characteristics of Multilayer and Multielement
Coatings Obtained by Vacuum Arc Evaporation . . . . . . . . . . . . . . . . . . 451
Nataliya Pinchuk and Oleg Sobol’

Development of New Filtering Materials for the Purification
of Alternative Fuels from Mechanical Impurities . . . . . . . . . . . . . . . . . . 461
Oleksandr Povstyanoy, Oleg Zabolotnyi, Andrii Slabkyi,
Andriy Dzyubinskyi, and Tamara Nykoliuk

Study of Ions Energy, Their Varieties and Charge on Temperature,
Rate of Temperature Rise, Thermal Stresses for Nanostructures
on Construction Materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 470
Viktor Popov, Gennadiy Kostyuk, Mykola Nechyporuk,
and Kateryna Kostyk

Effect of Molybdenum on the Structure and Strength of Copper
Vacuum Condensates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 478
Maria Zhadko and Anatoly Zubkov

Contents xvii



wlebedev29@rambler.ru

Mechanical Engineering

Methodology of Experimental Research of Aeroelastic Interaction
Between Two-Phase Flow and Deflecting Elements for Modular
Separation Devices . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 489
Maryna Demianenko, Oleksandr Liaposhchenko, Ivan Pavlenko,
Slawomir Luscinski, and Vitalii Ivanov

Enhancing the Gas Engines Fuel Efficiency in Integrated Energy
System by Chilling Cyclic Air . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500
Serhiy Forduy, Andrii Radchenko, Waldemar Kuczynski,
Anatolii Zubarev, and Dmytro Konovalov

The Control of GTE Brush Seal Flow Characteristics . . . . . . . . . . . . . . 510
Eduard Kondratiuk, Yuriy Torba, Michael Grebennikov,
Liudmyla Yemelianova, and Olena Khavkina

Research of the Aerothermopressor Cooling System of Charge
Air of a Marine Internal Combustion Engine Under Variable Climatic
Conditions of Operation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 520
Dmytro Konovalov, Eugeniy Trushliakov, Mykola Radchenko,
Halina Kobalava, and Vitaliy Maksymov

Correlations for Pollution on Condensing Surfaces of Exhaust
Gas Boilers with Water-Fuel Emulsion Combustion . . . . . . . . . . . . . . . 530
Victoria Kornienko, Roman Radchenko, Aleksander Stachel,
Andrii Andreev, and Maxim Pyrysunko

Dynamic Tensions of Sagging Track Sections Resulting from Tractor
Hull Oscillations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 540
Anatoliy Lebedev, Evgeniy Kalinin, and Mykhailo Shuliak

A Model Validating Technique for the Kinematic Study
of Two-Wheeled Vehicles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 549
Camilo Manrique, Carmine Maria Pappalardo, and Domenico Guida

Experimental Tests of Discrete Strengthened Elements
of Machine-Building Structures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 559
Andrii Marchenko, Mykola A. Tkachuk, Sergiy Kravchenko,
Mykola M. Tkachuk, and Igor Parsadanov

Two-Phase Turbulent Flow in the Separation Channel
with an Oscillating Wall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 570
Ivan Pavlenko, Oleksandr Liaposhchenko, Vsevolod Sklabinskyi,
Vitalii Ivanov, and Marek Ochowiak

Determination of the Effort for Flexible Strip Pushing on the Surface
of a Horizontal Cylinder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 582
Sergiy Pylypaka, Tatiana Zaharova, Olga Zalevska, Dmytro Kozlov,
and Oksana Podliniaieva

xviii Contents



wlebedev29@rambler.ru

Rational Designing of Gas Turbine Inlet Air Cooling System . . . . . . . . 591
Andrii Radchenko, Lukasz Bohdal, Yang Zongming, Bohdan Portnoi,
and Veniamin Tkachenko

Reliability of Steam-Operated Emergency Feed Pumps . . . . . . . . . . . . . 600
Vladimir Skalozubov, Denis Pirkovskiy, Vladislav Spinov, Igor Kozlov,
and Yuriy Komarov

Characteristics of Pressure Passive Reduction Valve with Mechanical
Control System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 608
Ihor Sydorenko, Inna Sinko, and Yiheng Zhang

An Innovative Air Conditioning System for Changeable Heat Loads . . . 616
Eugeniy Trushliakov, Mykola Radchenko, Tadeush Bohdal,
Roman Radchenko, and Serhiy Kantor

Author Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 627

Contents xix



wlebedev29@rambler.ru

Manufacturing Engineering



Mathematical Modeling of the Process of the Interaction 
of the Cutting Diamond Disk with the Environment 

Ala Bezpalova1[0000-0003-3713-0610], Vladimir Lebedev2[0000-0003-2891-9708],  
Yuri Morozov2[0000-0003-4027-2353], Tatiana Chumachenko2[0000-0001-7390-0198] and  

Nataliya Klymenko2[0000-0003-1841-276X] 

1 Odessa State Academy of Civil Engineering and Architecture, 4 Didriksona Street,  
Odessa 65029, Ukraine;  

2 Odessa National Polytechnic University, 1 Shevchenko Avenue, Odessa 65044, Ukraine 
wlebedev29@rambler.ru 

Abstract. Cutting of solid construction materials during repair and restoration 
work is carried out with diamond discs and CBN discs on a metal bond with 
speeds up to 80 m / s. The cutting process is accompanied by significant heat 
generation, as a result of which the cutting disc heats up intensively. When 
heated to a temperature of 500–600 ºС, the strength characteristics of the disk 
are halved, which can lead to rupture and seizure of the disk and loss of the di-
amond layer. Disk heating temperature should not exceed 600 ºС. The operating 
time of the diamond cutting disc is the time during which it is heated during 
continuous operation to a temperature of 600 ºС. The cooling media used in 
cutting are intensively discarded by the air flows of the boundary layer of air 
that circulate near the rotating circle. Knowing the speed and dimensional char-
acteristics of these flows, we can develop a rational cooling system. The pur-
pose of the study is to determine the conditions of transportation of cooling me-
dia, ensuring their guaranteed entry into the cutting zone to create the maximum 
cooling effect. In work with the help of mathematical modeling defined the 
speeds of flowing air in the near-wall area and in the area tangential to the disk. 
The thickness of the air layer, which rotates at a speed of up to 0.5 circle speed 
was determined, taking this value as the “boundary layer thickness”. The 
change in air pressure in the cutting zone between the cutting grains was deter-
mined too. It is established that air pressure can vary from 0.5 - 1.7 MPa. In this 
regard, the cooling medium supplied under the circle, inevitably displaced from 
the cutting zone. In order for the cooling medium to penetrate into the cutting 
zone, it must be fed under a pressure that exceeds the air pressure in the cutting 
zone. 

Keywords: Boundary Layer, Air Pressure, Boundary Layer Thickness, Cutting 
Zone, Mathematical Modeling, Cooling Media, Operating Time, Diamond Disc. 
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