International Scientific Practical
Conference on Materials
Science, Shape-Generating
Technologies and Equipment
(ICMSSTE 2020)

Held online due to COVID-19

IOP Conference Series: Materials Science and Engineering
Volume 889

Yalta, Crimea
25-29 May 2020

ISBN: 978-1-7138-3176-1
ISSN: 1757-8981



Printed from e-media with permission by:
Curran Associates, Inc.

57 Morehouse Lane
Red Hook, NY 12571

proceedings

Some format issues inherent in the e-media version may also appear in this print version.

This work is licensed under a Creative Commons Attribution 3.0 International Licence.
Licence details: http://creativecommons.org/licenses/by/3.0/.

No changes have been made to the content of these proceedings. There may be changes to pagination
and minor adjustments for aesthetics.

Printed with permission by Curran Associates, Inc. (2021)

For permission requests, please contact the Institute of Physics
at the address below.

Institute of Physics

Dirac House, Temple Back
Bristol BS1 6BE UK

Phone: 441 17 929 7481
Fax: 44117 920 0979

techtracking@iop.org

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2633

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

MATERIALS SCIENCE AND PHYSICAL CHEMISTRY OF MATERIALS

STUDY OF DIFFUSION OXIDE HARDENING ON INTERMETALLIC MATERIALS......ccccccovvviniiieene. 1
Elena Chekalova, Andrey Zhuravlev

THE X-RAY DIFFRACTION STUDY OF THE COMPOSITION OF THE POWDER
MATERIALS FROM THE WASTE STEEL X13 ...ttt ee et e e e e eeaaaaneeee s 8
E.V. Ageeva, S.V. Khardikov, A. N. Novikov

X-RAY DIFFRACTION ANALYSIS OF SINTERED PRODUCTS FROM ELECTRO-EROSION
MATERIALS, OBTAINED FROM CR17 ALLOY WASTE ...ttt et 12
A A Sysoev, SA Grashkov, NA Pivovar

TEXTURE AND ANISOTROPY OF THE MECHANICAL PROPERTIES OF 2 MM SHEETS
OF MG-9LI-3AL-0.4CE ALLOY ..ottt ettt ettt ettt ettt sae e sneneen 16
S Ya Betsofen, I A Grushin, A A Petrov, K A Speransky

METALLIC MATERIALS: STRUCTURE, PROPERTIES, EQUIPMENT

OXIDE FILMS RESISTANCE TO HYDROGEN PENETRATION IN VT6 TITANIUM ALLOY ............... 20
O N Gvozdeva, A V Shalin, A S Stepushin

IMPROVING THE RELIABILITY OF METAL STRUCTURES OF BUILDINGS AND
STRUCTURES DURING RECONSTRUCTION ......ccoctiieiiirieiiirieiesieteteisiesesessesestesesessesesessssesessssesessssesessesens 27
A Mezentseva, Z Gel'manova, A Konakbayeva

INCREASING THE OPERATIONAL RELIABILITY OF CAR VARIATORS DUE TO
CREATING REGULAR SURFACE MICRORELIEF BY LASER ABLATION ......cccccevviiiniiieniienieenieenneene 32
Elmar Yagyaev, Leonid Shron, Dmitriy Meniuk

CONSTRUCTIVE-TECHNOLOGICAL PECULIARITIES OF THE MACHINERY FOR

IMPLEMENTING THE TECHNOLOGY OF THE SURFACE MODIFICATION BY HIGH-

ENTROPIC MATERIALS WITH SME UNDER THE CONDITIONS OF HIGH-VOLTAGE

PULSE ELECTROMECHANICAL INFLUENGCES ..ot eeeeeeeaeeeeeeneseneeannnnne 39
R L Plomodialo, Zh M Blednova, D V Dmitrenko

IMPROVING THE ADHESIVE STRENGTH OF COATINGS FROM MULTICOMPONENT

MATERIALS WITH THERMOELASTIC PHASE TRANSFORMATIONS BY EXTERNAL

HIGH-ENERGY INFLUENCES AT VARIOUS PROCESSING STAGES ......ccooviiiieieieeeeeeeseeee 46
Zh M Blednova, G V Kurapov, E Yu O Balaev

DEVELOPMENT AND EXPERIMENTAL STUDIES OF NEW TYPES OF SHEET METAL
STAMPING EQUIPMENT ......ccctiiitiirietiiinieteirteteitstete sttt sttt ettt et b sttt et bt s bt et st ebesentebeseseesenesnene 56
A Yu Botashev, R A Bayramukov, N U Bisilov, R S Malsugenov

NON-METAL MATERIALS: STRUCTURE, PROPERTIES, EQUIPMENT

THEORETICAL CALCULATIONS OF MECHANOTERMIC DESTRUCTION PROCESS
WITH REGARD TO GENERAL RUBBER GOODS ...ttt eeee et eeeeeeeeseaeeesenaeas 62
| E Ametov, C V Abkhairova



BIOPOLYMER BINDINGS FOR CASTING MANUFACTURING PROCESSES ON THE
TECHNOLOGICAL LIGNIN BASIS ...ttt ettt e vt ve e s te e s be e s veessveassseessbaessseesssaessseesssaessseens 68
Yu A Svinoroev, V V Dyadichev, O A Ternovskoy, | V Dyadicheva, A Yu Melnik, S Ye
Chornobay

COMPOSITE AND POWDER MATERIALS

INTERACTION OF COMPONENTS FEATURES OF THE REACTION MIXTURE ZROx v -
AL-C SYSTEMS WHEN HEATED ......oiiiiiiiiiiiit ettt ettt ettt ettt e s e e eaae s eaneeanas 75
S | Dzhelialov

OPTIMIZATION METHOD OF THE EXTRUSION MIXTURE COMPONENTS
FORMULATION AND CONSUMPTION IN THE PROCESSING OF THE SECONDARY
HETEROGENEOUS POLYMERIC MATERIALS ..ottt ettt ettt et sive e e eaaeeana e 82
V V Dyadichev, A V Kolesnikov, A V Dyadichev, S G Menyuk, O F Babushkina, S Ye
Chornobay

THE STRUCTURE AND PROPERTIES OF LAMINATED ALUMINUM-GLASS
REINFORCED PLASTICS. ...ttt ettt ettt b et b ettt ene e 88
M | Gordeeva, Yu A Knyazeva

COATING

OPTIMISATION OF ELECTRO-SPARK COATING METHOD........c.cooiiiiiiiiniieiiieeieecieeeeecee e 92
N Yu Loginov, V A Gulyaev, O Yu Khudyakova

THE STUDY OF CONTACT ELECTRICAL RESISTANCE OF COATINGS ON THE BASIS
OF REFRACTORY METAL ALLOYS CO-W, CO-MO, NI-W, NI-MO ......cccecoviririniieineieeneeeseeeees 98
G P Gololobov, D V Suvorov, M A Serpova, A S Arefiev

QUANTITATIVE PHASE ANALYSIS OF MG-AL-ZN AND MG-ZN-ZR ALLOYS....cccceeoiieeeeiieeieenne 104
Yu V Chernysheva, | A Grushin, | | Voskresenskaya, D S Savostin

EFFECT OF BIAS VOLTAGE ON THE TEXTURE OF THE TIN AND ZRN COATINGS
DEPOSITED BY VACUUM ION-PLASMA METHOD ..ottt eeeeeeeeeeae e 108
A A Ashmarin, S Ya Betsofen, L M Petrov, M A Lebedev

INVESTIGATION OF HYDROABRASIVE RESISTANCE OF INTERNAL ANTI-CORROSION

COATINGS USED IN THE OIL AND GAS INDUSTRY ....covuiiiniiiiinieiiineicinieietneicenieieesrereseseeneesnenenens 112
M Kovalev, E Alekseeva, N Shaposhnikov

OPERATIONAL PROPERTIES OF DRILL PIPES MADE OF COATED ALUMINUM ALLOY

O V Shvetsov, S Y Kondrat'ev, V A Yakhimovich, M K Kurakin

NANOMATERIALS

POLYMERIC NANOMATERIALSBASED ON IRON (IIT) TRIS-ACETYLACETONATE:
SYNTHESIS, STRUCTURE AND PROPERTIES .....c.ccccciniiiiimiiiiniiiciniiecnreceneiecneeteeseeiee e 128
N P Shapkin, I G Khalchenko, E K Papynov

EFFECTS OF «SIMPLEST» POST-TREATMENT TECHNIQUES ON THE COMPOSITION OF
POROUS SILICON SURFACQCE ... 135
A S Lenshin, O V Chernousova, P V Seredin, K A Barkov, D A Minakov



BUILDING MATERIALS, PROPERTIES, TECHNOLOGIES, EQUIPMENT

TECHNOLOGIES OF REUSING MATERIALS OBTAINED DURING STEP-BY-STEP
DEMOLITION OF BUILDINGS ..ottt sesesesesesesnnenenesennnnnnnmnnnnnnnnnn 142
S N Zolotukhin, V P Volokitin, N M Kovalev

THERMAL TRANSFORMATIONS IN POLYMINERAL TECHNOGENIC CEMENT RAW ................... 149
O A Miryuk

CALCULATION UPDATE OF STRENGTH OF EXPANDED CLAY FIBER-REINFORCED
CONCRETE ELEMENTS WITH MIXED REINFORCEMENT........ccccectiiniiininieinienecneneesieseeeeeie e 157
D R Mailyan, A M Blyagoz, K M Kretinin

INVESTIGATION ON BOND PERFORMANCE BETWEEN DIFFERENT TYPES OF FRP -
REINFORCEDREBARS AND CONCRETE .......cooviiiiiieitieeteecte ettt ettt eeaeavs v e eveeeseennean 165
A | Komarov, N V Makarova, V G Tsuprik

BIOLOGICAL MATERIALS: STRUCTURE, PROPERTIES, TECHNOLOGIES,
EQUIPMENT

ANTIOXIDANT IN A MODEL BIOMEMBRANE — ASTAXANTHIN AND ITS ESTERS
MIXED WITH DPPC IN LANGMUIR FILMS ..ottt st et e steesbeesaeesnbeesssaessseesnseesnne 172
E A Kulikov, A A Stupnikov, Y N Malakhova

ETIDRONIC ACID ADDUCT AND BIS (2-PYRIDYL-1,2,4-TRIAZOLYL-3) BUTANE:
PROPERTIES AND EFFECT ON PAIN SENSITIVITY ..ooooiiiiiiirireietirieeeiee et 177
IV Cheretaev, M Yu Ravaeva, E N Chuyan

COORDINATING METAL CO " AND ZN 2" COMPOUNDS WITH ACETYLSALICYLIC
ACID: THE INFLUENCE ON THE CARDIORESPIRATORY SYSTEM.......c.coooiiiiiiiiiieeie e 182
M Yu Ravaeva, E N Chuyan, | V Cheretaev

MODELING THE STRUCTURE, PROPERTIES OF MATERIALS

IMPROVEMENT OF HIGH-SPEED STEEL CUTTING TOOL PRODUCTION TECHNOLOGY
USING THE METHOD OF NANOSTRUCTURE GENERATION BY LASER ABLATION ........ccccccueunn. 188
Elmar Yagyaev, Seran Akimov

METHODS OF CONTROL AND ANALYSIS OF MATERIALS

TEMPERATURE DEPENDENCE OF GE,SB,TEs CONDUCTIVITY AND ITS CHANGE
DURING AGING... ..ottt et e et e eteeete et e e ete vt eteeaeetaeeteeeteeesseteenseenseesseetsessenseenseenresreeins 194
Y V Vorobyov, A O Yakubov, A V Ermachikhin

OTHER TOPICS OF MATERIALS SCIENCE, SHAPE-GENERATING TECHNOLOGIES
AND EQUIPMENT

HOPPING CONDUCTION IN SINGLE CRYSTALS OF THE DILUTED MAGNETIC
SEMICONDUCTOR (ZN 1.x FEX)3AS2 (X=0.005) ....cctrtiieiirieieiirieieininieereieese ettt 200
V'S Zakhvalinskii, E A Pilyuk, T B Nikulicheva



EXPERIMENTAL EVALUATION OF THE EFFICIENCY OF LUBRICATING PROCESS
MEDIA DURING THE RUNNING-IN PERIOD OF A METAL-CUTTING TOOL
Vladimir Skakun, Ruslan Dzhemalyadinov, Ilimdar Abdulkerimov

BERRY PHASE IN SINGLE CRYSTALS OF THE DILUTE MAGNETIC SEMICONDUCTOR
(CD 0.7 ZN 0.28 MN o,oz)3ASz .............................................................................................................................
V S Zakhvalinskii, T B Nikulicheva, EA Pilyuk

Author Index





