ISSN WEB 1314-507X

Issue 10/ 2019 ISSN PRINT 1313-0226

]

YEAR Xlil

Published by
Scientific technical
Union of Mechanical Engineeri

International journal
for science, technics and
innovations for the industry

MACHINES .
TECHNOL
MATERIALS




MACHINES. TECHNOLOGIES.
MATERIALS

INTERNATIONAL SCIENTIFIC JOURNAL

PUBLISHER

SCIENTIFIC TECHNICAL UNION OF MECHANICAL ENGINEERING

“INDUSTRY 4.0”
108, Rakovski Str., 1000 Sofia, Bulgaria
tel. (+359 2) 987 72 90,
tel./fax (+359 2) 986 22 40,
office@stumejournals.com
www.stumejournals.com

ISSN PRINT 1313-0226, ISSN WEB 1314-507X, YEAR XIII, ISSUE 10/ 2019

EDITOR-IN-CHIEF
Prof. D.Sc. DHC Georgi Popov,
President of Bulgarian Scientific and Technical Union of Mechanical Engineering

EDITORIAL BOARD

MEMBERS
Prof. Dimitar Damyanov
Prof. Dimitar Karaivanov
Prof. Dimitar Stavrev
Prof. Dimitar Yonchev
Prof. Galina Nikolcheva
Prof. Hristo Shehtov
Prof. Idilija Bachkova
Prof. Ivan Kralov
Prof. lvan Parshorov
Prof. Ivan Yanchev
Prof. Ivo Malakov
Prof. Kiril Angelov
Prof. Lilo Kunchev
Prof. Lubomir Dimitrov
Prof. Miho Mihov
Prof. Miroslav Denchev
Prof. Mladen Velev
Prof. Nikolay Diulgerov
Prof. Ognyan Andreev
Prof. Petar Kolev
Prof. Roman Zahariev
Prof. Sasho Guergov
Prof. Tsanka Dikova
Prof. Vitan Galabov

SCIENTIFIC COMPETENCE
Automatisation of production
Mechanics of machines
Technologies and materials
National and industrial security
Machines tools and technologies
Automatisation of production
Automatisation of production
Mechanics of machines
Technologies and materials
Machines and technologies
Automatisation of production
Industrial Management
Transport Equipment and Technology
Machines and technologies
Agricultural machinery
Ergonomics and design
Economics and Marketing
Technologies and materials
Production management
Transport Equipment and Technology
Robotics

Robotic systems and technology
Technologies and materials
Mechanics of machines


mailto:office@stumejournals.com
http://www.stumejournals.com/

MACHINES. TECHNOLOGIES.
MATERIALS

INTERNATIONAL SCIENTIFIC JOURNAL

ISSN PRINT 1313-0226, ISSN WEB 1314-507X, YEAR XIII, ISSUE 10/ 2019

EDITORIAL BOARD FOREIGN MEMBERS

Prof. Adel Mahmoud [0] Prof. Marian Tolnay SK
Prof. Ahmet Ertas TR Prof. Mark Easton AU
Prof. Andonaq Londo AL Prof. Mart Tamre EE

Prof. Andrei Firsov RU Prof. Maryam Ehteshamzade IR

Prof. Andrzej Golabczak PL Prof. Michael Evan Goodsite DK
Prof. Anita Jansone LV Prof. Mihail Aurel Titu RO
Prof. Aude Billard CH Prof. Movlazade Vagif Zahid AZ
Prof. Bojan DolSak SI Prof. Natasa Naprstkova CZ
Prof. Christian Marxt LI Prof. Oana Dodun RO
Prof. Dale Carnegie NZ Prof. Oleg Sharkov RU
Prof. Emilia Abadjieva BG Prof. Pall Jensson IS

Prof. Ernest Nazarian AM Prof. Patrick Anderson NL
Prof. Esam Husein KW Prof. Paul Heuschling LU
Prof. Ewa Gunnarsson SW Prof. Pavel Kovac RS

Prof. Filipe Samuel Silva PT Prof. Per Skjerpe NO
Prof. Francisco Martinez Perez CuU Prof. Péter Korondi HU
Prof. Franz Haas AT Prof. Peter Kostal SK
Prof. Genadii Bagliuk UA Prof. Juan Alberto Montano MX
Prof. Georg Frey DE Prof. Raul Turmanidze GE
Prof. Gregory Gurevich IL Prof. Renato Goulart BR
Prof. Haydar Odinaev TJ Prof. Roumen Petrov BE
Prof. Hiroyuki Moriyama JP Prof. Rubén Dario Vasquez Salazar CO
Prof. Dr. Ilir Doci Ko Prof. Safet Isi¢ BA
Prof. Iryna Charniak BY Prof. Sean Leen IE

Prof. Ivan Svarc Cz Prof. Shl Xiaowei CN
Prof. lvica Veza HR Prof. Shoirdzan Karimov uz
Prof. Jae-Young Kim KR Prof. Sreten Savicevi¢ ME
Prof. Jerzy Jedzejewski PL Prof. Stefan Dimov UK
Prof. Jean-Emmanuel Broquin FR Prof. Svetlana Gubenko UA
Prof. Jordi Romeu Garbi ES Prof. Sveto Cvetkovski MK
Prof. Jukka Tuhkuri Fl Prof. Tamaz Megrelidze GE
Prof. Katia Vutova BG Prof. Tashtanbay Sartov KG
Prof. Kazimieras Juzénas LT Prof. Teimuraz Kochadze GE
Prof. Krasimir Marchev USA Prof. Thorsten Schmidt DE
Prof. Krzysztof Rokosz PL Prof. Tonci Mikac HR
Prof. Leon Kukielka PL Prof. Vasile Cartofeanu MD
Prof. Mahmoud El Gammal EG Prof. Yasar Pancar TR

Prof. Manolakos Dimitrios GR Prof. Yurij Kuznetsov UA
Prof. Marat Ibatov KZ Prof. Wei Hua Ho ZA
Prof. Marco Bocciolone IT Prof. Wu Kaiming CN



http://www.uk.ac.ir/ehtesham
http://www.victoria.ac.nz/engineering/about/staff/dale-carnegie
http://www.nuigalway.ie/engineering-informatics/mechanical-engineering/people/seanleen/

CONTENTS

MACHINES

FINITE ELEMENT SIMULATION ON TENSILE CREEP BEHAVIOUR OF UNDERGROUND SUPPORT LINER
(UL a1 g T @ )4 (V[ 2l = TR SROTRTTR 417

FAILURE CHARACTERIZATION OF ROCK ANCHOR BOLTS BY THERMAL CHANGE DETECTION UNDER TENSILE
STRENGTH TESTING
Asst. Prof. Dr. Mustafa Erkayaoglu, AIPer KITNACT ......ccuiiiiiiiiiiiiii ettt eb bbbttt 421

PROCEDURE FOR DETERMINATION OF THE CALIBRATION CURVE OF THE MEASUREMENT DEVICE USING THE
METHOD OF LINEAR REGRESSION

M. Sc.Gjakovskil., M.Sc. Milev S., Ph.D.BrkovskiD.; M. SC. GErasSimOVSKI A. ........coieiiiuiieiieieeieisie ettt seene e eaeseens 425
SIMULATION TESTS OF THE BRAKING PROCESS OF AN AGRICULTURAL TRACTOR

EIZA BOTAWSKA ... .ecveieicerecie ettt e v et e et e e et e et e s aeebeebeeateesseeabeesteaabeeseessseseesssenbeaseesnbeesseaaseateeabeeebeeebeanbeeseeenbeeseeaatebeesbeenbennneanteeneen 430
TECHNOLOGIES

ANALYSIS OF THE COROSSION CONDITION OF THE STEEL PIPE SYSTEM AFTER LONG PERIOD OF
EXPLOATATION

Prof. Dr Cvetkovski S. PhD., Dr Jashari N. PhD.. Prof. Dr NaceVsKi G. PRD. ..........cccciiiiiieiiiciceeie sttt s 433
AN APPROACH OF FRA AND ITS USE FOR UFV SUPPORTED MANUFACTURING

Assoc. Prof. Alieksieiev V. PhD., Assoc. Prof. Liubinsky B. PhD., Assoc. Prof. Hladun V. PhD. .........ccccoiiiiiiiiiceec e 437
PLANNING THE INFLOW OF PRODUCTS FOR PRODUCTION LEVELLING

IMLLSC. ENQG. REWETS R\ .. ettt sttt bbbkt eb et e e b e A b e e 4o b e e b4 b e e b e e84 28 e s e e st e 4o £ e b a4 Re 4R e R e e b e et e b e b et e e b e s b s b e et e nb e et e rennes 439
SELECTION OF PRODUCTION TIME FORECASTING METHOD FOR CUSTOMIZED PRODUCTS

A Lo O 1 1) <« RO SRSUPRPRROTRPP 443
NUMERICAL SIMULATION PREDICTION AND VALIDATION TWO DIMENSIONAL MODEL WELD PIPE

Mahmood Hasan Alhafadhi PhD., Prof. GYOrgy KFallICS. ..ottt ettt sbe e 447
HYBRID METHODS FOR HARDENING OF SUPERHARD VACUUM COATINGS

Ass. Prof., Dr. Eng. Auchynnikau Y., Ph.D. Chekan N., Ph.D. Akula I., Ass. Prof., Ph.D. EiSymont E. .......c...ccccceviiiiniiieiiiseise e 451
MATERIALS

ANALYSIS OF PLASTICITY OF QUENCHED TOOL STEEL DURING STRESS RELAXATION AT ELEVATED
TEMPERATURE 3
Assoc. Prof. Kandrotaité Janutiené R. PhD, Lect. Mazeika D. PhD, D0oC. ZVINYs, J., PRD ..o 454

TiH2-BASED MULTI-LAYERED TITANIUM MATRIX COMPOSITES FABRICATED USING BLENDED ELEMENTAL
POWDER METALLURGY
Stasiuk O.0., Savvakin D.G., Bondarchuk V.1., DEKhYArenNKo V. A. .......ccciiiiiiiieieitii ettt st sa ettt tesaebeaennn 457

TITANIUM DIBORIDE REINFORCED IRON MATRIX COMPOSITES
Prof. Dr. H. Erdem CamUITUL, M. AYSE DEIE ......ceiuiiieieiteieetereeterte st e eetesee it ete s teseetesbe st ebeseeteseeaeabeneebesaeseeEeseeseebeReebe e ebesbebeabeseebeseaseeeneareneanea 461

PREPARATION AND STUDY OF CORROSION STABILITY OF COMPOSITE COATINGS ON THE BASE OF ZrO2 AND
Tio2

Chief Assist. Prof. Dr. St. Yordanov, Assoc. Prof. Dr. I. Stambolova, Assoc. Prof. Dr. V. Blaskov, Prof. Dr. L. Lakov,

Assist. Prof. M. Shipochka, Chief AsSiSt. Prof. DI.V.DYAKOVA ........c.cciiiiiiiiiiiieiiiieie ettt s sve e sr et ssste s sesaena s 464

CRYSTAL STRUCTURE, MAGNETIC AND OPTICAL PROPERTIES OF THIN FILMS, SYNTHESIZED ON BASE OF SmCo5
AND Nd2Fel4B POWDERS
A.Aplevich, dr. A.Galyas, dr. O.Demidenko, P.Lapotko, T.Mazanik, D.Skrinnikov, dr. K.YanuShKeVich ............ccccoooiiniiiiiiii 467

COMPOSITE POLYMERIC MATERIALS MODIFIED BY NANODISPERSION FUNCTIONALIZED PARTICLES
Ass. Prof.,, Dr. Eng. Auchynnikau Y., Prof., Dr. Voznyakovskii A., VoznyakovsKii A. ........ccccceiiiiiiiiiiiiiiininieie et 471



	cover
	Page 1

	cover2
	TITULNA
	CONTENTS



