National Technical University of Ukraine
“Igor Sikorsky Kyiv Polytechnic Institute”

Mechanics

and Advanced

Technologies

Vol. 9, No. 1, 2025

Editor-in-chief

Mukola Bobyr
(Igor Sikorsky Kyiv Polytechnic
Institute, Ukraine)

Deputy editor-in-chief

Olexsandr Lugovskyi
(Igor Sikorsky Kyiv Polytechnic
Institute, Ukraine)

Executive editor

Yuriy Danylchenko
(Igor Sikorsky Kyiv Polytechnic
Institute, Ukraine)

Founded in 2017

The international science-and-technology

journal "Mechanics and Advanced Technologies"

is the successor to the reader in mechanical engineering
"Journal of Mechanical Engineering NTUU "Kyiv
Polytechnic Institute"

(ISSN 2305-9001, e-ISSN 2409-5966). Year of issue 1967-2017

Registration Certificate
KV No. 22698-12598 PR of 04 May 2017

According to the Ministry of Education and Science of Ukraine
orders N21643 of December 28, 2019 “Mechanics and
Advanced Technologies” was included to the List of academic
editions of Ukraine on technical sciences, category "B"



UDK 612.7

Mechanics and Advanced Technologies, Vol. 9, No. 1, 2025: International research journal. - Kyiv,

Ukraine, 2025.- 118 p.

Editorial Board

Mechanics

Up-to-date machines and the

technologies of mechanical

Aviation Systems and
Technologies

Editors in charge

Holm Altenbach

(IFME, Otto-von-Guericke- University
Magdeburg, Germany)

Editorial Board

Mykhailo Shtern

(Institute of Problems in Materials Sciences
NAS of Ukraine, Ukraine)

Yevhen Nykyforovych

(Institute of Hydromechanics NASU,
Ukraine)

Vladyslav Golub

(S.P. Timoshenko Institute of Mechanics,
Ukraine)

Vadim Silberschmidt

(Loughborough University, Great Britain)
Eugene Olevsky

(San Diego State University, United States)
Valery L. Levitas

(Iowa State University, USA)

Chunliang Zhang

(Guangzhou University, China)

engineering

Editors in charge
Pavlo Tryvailo
(RMIT University, Melbourne, Australia)

Editorial Board

Thor Krivtsun

(Paton Institute of Electric Welding Ukraine)
Oleksii Kachan

(Motor Sich JSC, Zaporozhye, Ukraine)
Venelin Stojanov Jivkov

(Technical University of Sofia, Bulgaria)
Dmytro Orlov

(Lunds Universitet, Lund, Sweden)

Composition of the advisory board

Editors in charge
Jacob Kleiman
(University of Toronto, Canada)

Editorial Board

Konstiantyn Zworykin

(Ukrainian Research Institute of Aviation
Technology, Ukraine)

Pioro Igor (University of Ontario Institute of
Technology, Canada)

Haeng Muk Cho (Kongju National
University, Korea)

Sven Jiittner (IWF, Otto-von-Guericke-
University Magdeburg, Germany))
Weiqing Huang

(Guangzhou University, China)

Igor Orynyak, National Technical University of Ukraine "Igor Sikorsky Kyiv Polytechnic Institute", Ukraine.
Vitalii Pasichnyk, National Technical University of Ukraine "Igor Sikorsky Kyiv Polytechnic Institute", Ukraine.
Sergiy Shukayev, National Technical University of Ukraine "Igor Sikorsky Kyiv Polytechnic Institute".

Vasyl Strutynskyi, National Technical University of Ukraine "Igor Sikorsky Kyiv Polytechnic Institute".

Viktor Maiboroda, National Technical University of Ukraine "Igor Sikorsky Kyiv Polytechnic Institute”, Ukraine.
Yurii Kuznietsov, National Technical University of Ukraine "Igor Sikorsky Kyiv Polytechnic Institute”, Ukraine.
Yurii Petrakov, National Technical University of Ukraine "Igor Sikorsky Kyiv Polytechnic Institute”, Ukraine.
Viacheslav Titov, National Technical University of Ukraine "Igor Sikorsky Kyiv Polytechnic Institute”, Ukraine.
Viktor KvasnytsKkyi, National Technical University of Ukraine "Igor Sikorsky Kyiv Polytechnic Institute", Ukraine.
Ihor Kravchenko, SE Ivchenko-Progress, Ukraine.

Purpose of edition is to get acquainted with the latest achievements in mechanical engineering, the results of scientific
achievements and improved methods of calculation and planning of elements in mechanical engineering constructions.
The edition is intended for scientists and scientific and technical specialists in the branch of mechanical engineering.

Articles have been presented in author’s version.

The journal publishes only peer-reviewed articles.

The Editorial Board reserves the right to place the authors provided information in different databases.

The collected article is included into general state abstract database “Ukrainika scientific” and international scientometric
databases: DOAJ, Index Copernicus, Google Scholar, Open Academic Journals Index (OA]I), WorldCat, BASE, EBSCO.

Editorial office

Igor Sikorsky Kyiv Polytechnic Institute,

building 1, Prospect Beresteiskyi, 37,
Kyiv, 03056, Ukraine

Tel. (+38 044) 204-95-37

E-mail: mmi_2@ukr.net
http://journal.mmi.kpi.ua/

Editor

Iryna Babiienko

Desktop publishing
Viktoria Lysenko


mailto:mmi_2@ukr.net
http://journal.mmi.kpi.ua/

CONTENTS

J. Kleiman
Surface Modification Technologies for Space and Planetary Applications...........cccceeveereeniiniiiencencenieienns 5

M. Taranenko, O. Naryzhniy
Modelling of the process of interaction of multi-impulse local loading at

electrohydraulic forming of large-dimensional boOttomsS ..........cccoeriiiiiiiiiiiiiierce e 22
S. Kryvova
Designing complex technical systems considering uncertainty factors...........ccoeeverririirieeneeneenieeieeeeseees 32

0. Salenko, N. Gavrushkevch, V. Orel, B. Salenko, V. Cherniak, K. Karpenko
Increasing the sensitivity of the tactile sensor to detect shredders in the patient’s body........cc.cceccveeiniencennee. 40

A. Kasian, O. Haletskii
Methods for Enhancing the Energy Efficiency of Pneumatic DIives........cccccocvenininininienicniinincnceeeceee 51

O. Liudvichenko, O. Lyeshchuk, O. Anisin
Modeling of the precursor configuration influence on the thermoelectric parameters
of the high-pressure apparatus during GaN recrystallization from the Fe—Ga—N system .........c.ccoccoceeeeeennene 59

R. Hurin, A. Gondliakh, O. Sokolskyi

Research of double-layer polymer pipes COSXtIUSION PIOCESS .......ccvverveeverererrierreesseeiresreseesseesseeseessesssenseensees 64
D. Vitenko, N. Zvarych

Hydrodynamic and Cavitation Characteristics of Static Models of Apparat-uses with

Variable Inlet Channel CONfiGUIAtIONS ........coouiiiiiiirieiieie ettt ettt ettt et eae et e b e b e e seeeseeenaee 73

G. Avrunin, 1. Rybalko, M. Podrigalo, 1. Moroz, O. Koval

Analysis of the results of experimental tests of hydraulic machines of various designs ........cc..cccceeceerveneennen. 83
Y. Demeshko, M. Bobyr
Damage models of cOmpoSIite MAtETIalS .........ccueiiriiriiriririeieeee ettt 96

P. Mishchenko, Y. Lashyna, V. Frolov, S. Lapach
Dependence of the parts dimensions’ accuracy on the internal structure of the layers
when 3D printing using Fused Filament Fabrication technology ..........ccccecevirinininininnencnnnceeeen 106

D. Dzhulii, V. Maiboroda, O. Burikov, O. Belajev
Formation of a microprofile of product surfaces during magneto-abrasive
finishing of planes with heads based on high-energy permanent magnets ............cocceeeeeeerienieneneneneeeeeennes 114




3MICT

J. Kleiman
Surface Modification Technologies for Space and Planetary Applications............cccuevvereerierieeiienieneeneeeeans 5

M. Taranenko, O. Naryzhniy
Modelling of the process of interaction of multi-impulse local loading at

electrohydraulic forming of large-dimensional BOttOmS. ...........ccuveriieiiieiiieiecieeee e 22
C. KpuBoBa
CTBOpEHHSI CKJIaJIHAX TEXHIYHUX CHCTEM 3 YPAXYBAHHAM (DAKTOPY HEBHUZHAYCHOCT ...vvevverrervevereeereeeensennnns 32

0. Salenko, N. Gavrushkevch, V. Orel, B. Salenko, V. Cherniak, K. Karpenko
Increasing the sensitivity of the tactile sensor to detect shredders in the patient’s body........cccccocceeeiriennnnnen. 40

A. Kacesan, O. I'anenbkui
MeTou TiABUIIEHHS €HEPTrOePEKTUBHOCTI MMTHEBMATHIHIX TIPUBOJIIB. .. eevvveeureerrreerresrreesseesseeesseessseeesseennns 51

O. JIoasiuenko, O. Jlemyk, O. AHicin
MopemoBaHHS BIDINBY KOH(piryparii mkepena GaN Ha TepMOETIeKTPUYIHI TapaMeTpH
amapaTa BUCOKOTO THCKY B IpoIieci mepekpucTamizamii #oro i3 cucteMu Fe—Ga—N .........cooceviiiiiiinencenen. 59

P. I'ypin, O. l'onpasix, O. CoxobcbKui
JlociKeHHS TTIPOTIECy CHIBEKCTPY3il MBOMIAPOBHIX MOMIMEPHHX TPYO «.evevveiieiieiieiieiieeiiestienieeieeeeseee s 64

. Birenbko, H. 3Bapuu
lppoarHamivHi Ta KaBiTaIliiHI XapaKTePUCTUKK CTATUYHUX MOJICJICH armaparis
31 3MiHHOO KOH(ITYPAITIEIO BXITHOTO KAHAILY ...cuveeuteeuterseesstenseenseenteaseeaseenseenseensesnsesseesseesseenseensesnsesseenseensesnsens 73

I'. Apynin, 1. Pudauaxo, M. Ilogpuraino, I. Mopo3, O. Kosans

AHaii3 pe3ysbTariB eKCIIepUMEHTAIbLHIX BUIPOOYBaHb iAPOMAIINH PI3HUX KOHCTPYKIIH «..ovveveeinveneenene &3
5. Nememko, M. booup
Mopeni HOIKOHKYBAHOCTI KOMITOZUIIHHIX MATEPIAIIB ....euveevteurentententeeteeieeatestetetenuesaesseeseessensensessessesneeneenne 96

I1. Mimenko, 0. Jlamuna, B. ®posos, C. Jlanau
3aJIeXKHICTh TOYHOCTI pO3MIpiB AeTalell BiJl BHYTPIITHBOI CTPYKTYPH MIapiB
npu 3D- npymi 3a TexHomoriero Fused Filament Fabrication .............ccoecevierierieieiie e 106

J. xydiii, B. Maiidopoaa, O. bypikos, O. beasieB
dopmyBaHHS MiKpoIpodisito MOBEPXOHH BUPOOY MPU MarHiTHO-aOpa3uBHOMY
00p0oOJICHHI IIJIONTUH TOJIOBKAMH Ha 0231 BHCOKOCHEPTETUIHUX MOCTIHHUX MATHITIB. ... vveeveerereeeieenreeeaeennns 114




	Mechanics and Advanced Technologies
	Vol. 9, No. 1, 2025
	Founded in 2017
	Editorial office
	Surface Modification Technologies for Space and Planetary Applications 5
	Modelling of the process of interaction of multi-impulse local loading at electrohydraulic forming of large-dimensional bottoms  22
	Designing complex technical systems considering uncertainty factors 32
	Increasing the sensitivity of the tactile sensor to detect shredders in the patient’s body 40
	Methods for Enhancing the Energy Efficiency of Pneumatic Drives 51
	Modeling of the precursor configuration influence on the thermoelectric parameters of the high-pressure apparatus during GaN recrystallization from the Fe–Ga–N system 59
	Research of double-layer polymer pipes coextrusion process 64
	Hydrodynamic and Cavitation Characteristics of Static Models of Apparat-uses with Variable Inlet Channel Configurations 73
	Analysis of the results of experimental tests of hydraulic machines of various designs 83
	Damage models of composite materials 96
	Dependence of the parts dimensions’ accuracy on the internal structure of the layers when 3D printing using Fused Filament Fabrication technology 106
	Formation of a microprofile of product surfaces during magneto-abrasive finishing of planes with heads based on high-energy permanent magnets 114
	Surface Modification Technologies for Space and Planetary Applications 5
	Modelling of the process of interaction of multi-impulse local loading at
	electrohydraulic forming of large-dimensional bottoms 22
	Створення складних технічних систем з урахуванням фактору невизначеності 32
	Increasing the sensitivity of the tactile sensor to detect shredders in the patient’s body 40
	Методи підвищення енергоефективності пневматичних приводів 51
	Моделювання впливу конфігурації джерела GaN на термоелектричні параметри апарата високого тиску в процесі перекристалізації його із системи Fe–Ga–N 59
	Дослідження процесу співекструзії двошарових полімерних труб 64
	Гідродинамічні та кавітаційні характеристики статичних моделей апаратів зі змінною конфігурацією вхідного каналу 73
	Аналіз результатів експериментальних випробувань гідромашин різних конструкцій 83
	Моделі пошкоджуваності композиційних матеріалів 96
	Залежність точності розмірів деталей від внутрішньої структури шарів при 3D- друці за технологією Fused Filament Fabrication 106
	Формування мікропрофілю поверхонь виробу при магнітно-абразивному обробленні площин головками на базі високоенергетичних постійних магнітів 114





