International Conference on
Actual Issues of Mechanical
Engineering (AIME 2017)

Advances in Engineering Research Volume 133

Tomsk, Russia
27 — 29 July 2017

Editors:

Boris Vitalyevich Malozyomov
M.E. Vilberger
Nikita Martyushev

ISBN: 978-1-5108-5073-6



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

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

Copyright© (2017) by Atlantis Press
All rights reserved.
http://www.atlantis-press.com/php/pub.php?publication=aime-17

Printed by Curran Associates, Inc. (2017)
For permission requests, please contact the publisher:

Atlantis Press
Amsterdam / Paris

Email: contact@atlantis-press.com
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

TRACTION NETWORK CURRENTS DISTRIBUTION UNDER DIFFERENT POWER SUPPLY

VOLTAGE ... o b e bbbt h b bt h e e b e e R b ek e e b e e b e e R b e AR e e R e e R e eR SR e R R R SR e R e R s Rt R bRt n bt nb e 1
Valentin Ivanovich Sopov, Evgeniy Yrievich Abramov, Nikolay lvanovich Schurov, Evelina Garrievna Langeman

IMPROVING ENERGY EFFICIENCY OF URBAN ELECTRIC TRANSPORT SYSTEM USING

AUTONOMOUS ENERGY SOURGCES ... .ottt b e bt e e bt se et e be e bt aseenbeebeenbesneenbenneens 7
E. Y. Abramov, A. V. Kapustin, V. V. lvanov, |. K. Alekseeva

IMPROVEMENT OF THERMAL PROCESSING DURING PRODUCT MANUFACTURE AT

SMALL ENTERPRISES ...ttt bbbt h bbb et b bbbttt b et ebesne s 14
Alexandr Alexandrovich Afanasiev, Anatoliy Alexeevich Pogonin
TECHNOGENIC SAND AS ACTIVATOR OF CEMENT HARDENING........cccooiiiiini e 19

Marina Sergeevna Ageeva, Alexey Nikolaevich Botsman, Larisa Nikolaevna Botsman, Alina Valentinovna
Ishchenko, Anna Nikolaevna Krivenkova

ROLE OF ADMINISTRATIVE POTENTIAL IN DEVELOPMENT OF SOCIAL AND ECONOMIC

POTENTIAL OF RURAL TERRITORY ...ttt ettt b ettt b sttt e bbbt be e 25
K. Ch. Akberov, M. V. Rozhkova, B. V. Malozyomov

ANALYSIS OF SCHEMES OF CONTROL AND MANAGEMENT OF GLASS ROD DRAWING

PROGCESS ...ttt e e ettt e e et e e e s st e e e e e beeeeesbte e e aabee e s beeeeasabeeesabeeeaabeeeeaabbeeeaabeee e baeeeeatbeeeaabeeeataeeeaares 30
L. B. Alekseeva
BALL UNDER ACTION OF PERIODIC POINT LOAD ...ttt ettt et e et e satea e aneas 36

Gennady Valentinovich Alexeev, Borukh Evseevich Voronenko, Elena Igorevna Verboloz, Sergey Aleksandrovich
Romanchikov, Alexander Alexandrovich Loza
EFFECTIVE COMPOSITE BINDERS. ..ottt ettt sttt b ettt an e 42
Nataliya Ivanovna Alfimova, Anatoliy Mitrofanovich Gridchin, Evgeniy Sergeevich Glagolev, Ruslan Valerievich
Lesovik, Olga Viktorovna Levchenko, Sevda lunisovna Pirieva

ECONOMICAL AND ECOLOGICAL ELECTRIC HEATERS FOR ROOM HEATING........ccceviiiiie e 48
A. I. Aliferov, V. A. Vdovin, D. S.y Vlasov, A. S. Anshakov, A. E. Urbah
EJECTOR FAN INSTALLATIONS USED IN MINES OF RUSSIA ...ttt ee e 54

N I Alymenko, A A Kamenskikh, A V Nikolaev, A | Petrov

ENERGY EFFICIENT TECHNOLOGIES OF MICROCLIMATE CREATION IN ANIMAL

HUSBANDRY ...ttt ettt e e ettt e e et e e e et e e e e te e e e e abe e e e sabe e e aabeeeeasabe e e sabeeeaateeeeasbseeeaabeeeaabeeeeasabeeesabeeesataeeanreas 61
Leonid Andreev, Vladimir Yurkin

SYNTHESIS OF CONTROL SYSTEM OF RECUPERATION OF BRAKING ENERGY TO

SUPPLY GRID FOR METROPOLITAN .ttt ettt ettt e ettt e e e tte e e s ate e e e eaae e e e ebae e e eabaaeeasbeeesnbaeesassaaeannes 67
V. N. Anosov, V. M. Kaveshnikov, E. A. Livanova

DESIGN OF OIL AND GAS INDUSTRY PIPELINE SYSTEMS TAKING INTO ACCOUNT OUT-

OF-ROUNDNESS OF PIPES AND CHANGE OF TRANSPORTATION MODE ........ccccooiiiiiiiiinieeeeeeis 73
Ramil Nazifovich Bakhtizin, Khasan Akhmetzievich Azmetov, Zukhra Khasanovna Pavlova, Oleg Anatolyevich
Makarenko

REGISTRATION OF ACOUSTIC EMISSION IN COMPOSITE MATERIAL BY FIBER-OPTIC

SENSORS BASED ON ADAPTIVE INTERFEROMETER ......ccoooiiiiii it s 79

0. V. Bashkov, V. I. Zaikov, H. Khon, A. A. Bryansky, I. O. Bashkov, R. V. Romashko

INFLUENCE OF STANDARD OF DEMAND FOR AUTOMOBILES ON PRODUCTION FIGURES

OF OIL-PRODUCING ORGANISATIONS' SUBDIVISIONS.......ccciiitiiiiieitsiinie ettt ae s ssnens 85
Vladimir loganesovich Bauer, Evgeniy Sergeevich Kozin, Aleksandr Alekseevich Mukhortov, Artyom
Vladimirovich Bazanov

PROVIDING SPECIAL VEHICLES WITH SPARE PARTS IN OIL-AND-GAS SECTO ....ccccocv e 91
Vladimir loganesovich Bauer, Aleksandr Alekseevich Mukhortov, Evgeniy Sergeevich Kozin, Aleksandr
Alekseevich Mukhortov, Artyom Vladimirovich Bazanov

DEVELOPMENT OF CONTROL SYSTEM OF HOT WATER SUPPLY SOLAR PLANT ....cccciiiiviieieveceein 97
Alexandr V. Belousov, Yury A. Koshlich, Vasily K. Stan

SUSTAINABILITY OF BELGOROD REGION ENTERPRISES OF BUILDING MATERIALS AND

BUILDING STRUCTURES INDUSTRY UNDER SANCTIONS. .......ooiiiie ettt se et snee e snae e nnee e 102
Irina Aleksandrovna Slabinskaya, Olga Borisovna Benderskaya

EFFECTIVENESS OF FUNCTIONING OF ARC STEEL FURNACES UNDER CHANGES OF

VOLTAGES IN ARC DISCHARGES ... oottt s e e et saa e e te e s ra e abe e atae e teesneeebeeanaeesreean 108
R. A. Bikeev, V. E. Korovin, V. S. Cherednichenko, M. D. Rakina, V. A. Serikov



RUSSIA ON WORLD RESEARCH FRONT OF INDUSTRIAL SCIENTIFIC DIRECTION .....cccccoviiiiiiiieieene 113
Viktor Blaginin, Anastasiya Smirnova, Olga Ergunova, Tatyana Khudyakova

INFLUENCE OF OPERATIONAL FACTORS ON FAIL-SAFETYY AND RESOURCE OF LISB

BYPASS DEVICE FOR SPACECRARFTS ...ttt sttt nb e bbbt et e bt et be e e nbe et nnean 120
Zhesfina Mikhailovna Blednova, Nikolai Andreevich Makhutov, Nikolai Alexandrovich Protsenko

PLASMA-CHEMICAL MODIFICATION OF CONCRETE PROCESSED BY COLORIFIC

I E T AL SA LT S it bbbt b e h bbb e a e b e e b e R e 4R b oAb e e b e e b e ea b A b e e h e e R e e n bt e R e e b e bt e n e ane s 128
Diana Olegovna Bondarenko, Nadezda Ivanovna Bondarenko, Vasiliy Stepanovich Bessmertnyi, Nikolay
Mikhailovich Burlakov

EFFECTIVE COMPOSITES EMPLOYING FAST-HARDENING GYPSUM CEMENT BINDERS

FOR ADDITIVE MANUFACTURING ..ottt ettt ah ettt b e ab et ebe st n e 135
Natalia Vasilyevna Chernysheva, Valery Stanislavovich Lesovik, Evgeny Sergeyevich Glagolev, Aleksandr
Anatolevich Volodchenko

MODELING MATERIAL FLOWS AS BASIC TOOL FOR ENHANCING COMPANY"'S

EFFICIENCY DURING CRISIS ...ttt bttt b e bt esb e e e bt b e b e e se e et e e e e nbeesnenbeennas 142
Olga Chudnova, Elena Lubchenko

MODELING OF MANAGERIAL PROCESSES IN THE CONDITIONS OF INNOVATIVE

ECONOIMY ettt bbb bt bbb b E b8t h e R e h e h AR E b Eeh e b e AR R R R e R Rt bR b n et b e n s 148
Zhanna Yuryevna Dankova, Elena Sergeevna Muzyleva

ESTIMATION OF SOLAR ENERGY POTENTIAL UNDER CONDITIONS OF URBAN

DEVELOPMENT . b e h bbb s e b e s s bR b b e e b s e b e e a e e bt e s e e R e e bt s b e e s e e b e et e s b e e e b e s 156
Yuliia Daus, Igor Yudaev

FLOWABILITY AND DURABILITY OF CEMENT CONTAINING TECHNOLOGICAL

ADDITIVES DURING GRINDING PROGCESS ......ooi ittt es ettt a et save et s a e naaesnaeesteesnaaenneeaneas 162
Lyubov Dmitrievna Shahova, Elena Sergeevna Chernositova, Julia Vladimirovna Denisova
NON-DESTRUCTIVE TESTING OF DURALUMIN AND TITANIUM ALLOYS ... 168

Sergey Dmitriev, Vladimir Malikov, Anatoly Sagalakov, Alexander Katasonov, Kirill Ekkerdt, Alexey Ishkov
EXPERIMENTAL STUDY OF ACTUAL OPERATION OF PLASTIC TUBE CONCRETE

CONSTRUCTIONS ... bbbt b e b e e b b e e s b e b e e s bt e b e e e e b e e bt ab e et e b e e bt s b e e b e b e e anenbeenes 175
Alexandr Dolzhenko, Andrey Naumov, Andrey Shevchenko, Karina Kara
EFFECT OF SWIRLING GAS FLOW IN ELECTRODE CAVITY ON ITS EROSION.......ccccciiiiiiniienieieeen 181

A. S. Anshakov, E. B. Butakov, A. E. Urbakh, P. V. Domarov, V. A. Faleev, V. S. Cherednichenko, V. R. Bower

ASSESSMENT OF COSTS FOR UTILIZATION OF AMORPHOUS MAGNESITE BY-PRODUCTS

IN COMPLEX PRODUGCTION ..ottt ittt sttt sbe st beateesbesbeesbesteeabesse e beabeenbesbeeaesbeenbenaaeaesbeenbenseenes 186
Olga Domozhiova, Irina Alexandrovna Slabinskaya

HEAT TRANSFER AND MODELING HOLLOW CATHODE MATERIAL STRUCTURAL STATE

OF VACUUM PLASMATRON ..ottt sttt sttt tae et e ssbeasbesasteesseesmbeesbeeasteeaseeanbeesbeeeseesnseanbeesneeenseenns 192
0. S. Dutova, A. V. Shishkin, V. N. Shiremetov

PERSPECTIVES OF APPLICATION OF AERATED CONCRETE FOR 3D BUILDING

L L I I 1)L SRR 197
Valery Lesovik, Evgeny Glagolev, Michail Elistratkin, Maksim Absimetov, Alina Ermolaeva

STUDY OF FAST RELAXING EXCITATIONS CAUSED BY ULTRASHORT LASER PULSES IN

NANOSCALE DOMAIN ..ottt sttt s e bease e be a1 e sk e a1 e e e b e a8 b e s b e a8 e e beaa b e s be e st e ebeene e s be e bt et e anbenbeereenbeaneen 202
A. V. Eremin, K. V. Trubitsyn, I. V. Kudinov, V. A. Kudinov, V. K. Tkachev, E. V. Stefanyuk

ELECTROCHEMICAL REGENERATION OF CHROMIUM-CONTAINING GALVANIC

1S 1 I T ]\ USSP 209
E. G. Filatova, D. V. Minaev, A. D. Chugunov

IMPROVEMENT OF BIOLOGICAL RECULTIVATION TECHNOLOGY OF DISTURBED

SOLID OF OIL, GAS AND CONDENSATE FIELD ......ooiiie ittt ettt e et a e snva e saeeanneennee s 215
E. V. Gaevaya, L. N. Skipin, E. V. Zakharova, A. A. Galyamov
FRACTURES MODELING IN SYSTEM OF ENGINEERING ANALYSIS ..ottt 221

A. Yu. Babin, V. A. Gafarova, V. K. Berdin

DEVELOPMENT OF METHOD FOR DETERMINING BOTTOM-HOLE PRESSURE IN

PRODUGTION WELLS ...ttt bbb bbb e b a b e bt s e e bt e b e bt e s e e b b e b e b e e e b e anees 227
Vladislav I. Galkin, Inna N. Ponomareva, Irina A. Chernykh

SUPERCONDUCTING ELECTROKINETIC STORAGE FOR ENERGY SAVING AND ENERGY

ENHANCEMENT IN LOCAL ELECTRIC NETWORKS. .......coooiiiii ittt 233
Nikolai lvanovich Smolentsev, M. F. Glmetdinov, Vachagan V. Sirekanyan, S. A. Kondrin, Alexander Mikhailovich
Kazantsev, Yuriy Leonidovich Bondarev, Chetoshnikova Larisa Mihailovna

ESTIMATION METHOD OF OIL DISPLACEMENT EFFICIENCY BASED ON STANDARD

CORE ANALYSIS ettt bbbt h et b e e b e e b e e e oo b e e R b oAb £ e s e e b e e R b e eb £ et e e R e e m b e nbe e se e ebe e b e ebe e e e et e enbesreanes 240
E. A. Gladkikh, G. P. Khizhniak, V. I. Galkin



DESIGN OF INSTALLATION FOR PREPARATION OF FOOD CHITOSAN FROM CRAB

SHELL CONTAINING RAW MATERIAL BY ELECTROPHYSICAL PROCESSING .......ccccoooveviiveeee e 248
Irina Glotova, Nadezhda Galochkina, Mikhail Yarovoy, Igor Maksimov, Vladimir Balabaev, Sergey Shakhov,
Nadezhda Korolkova, Anna Kubasova

VACUUM FREEZE-DRYING OF PRODUCTS OF GOATS LACTATION THROUGH HEAT

PUMP: MODEL DEVELOPMENT AND EQUIPMENT ..ottt nneeaneas 255
Irina Glotova, Sergey Shakhov, Vadim Pryanishnikov, Elena Kurchaeva, Natalia Erofeeva, Nadezhda Galochkina,
Artem Shakhov, Aleksandr Vostroilov

OPEN-PIT CRAWL DOZERS OPERATING UNDER NORTHERN CLIMATIC CONDITIONS.........cccccevvevuine 263
A. M. Ishkov, V. G. Zedgenizov, A. |. Morozov

OPERATING EFFICIENCY OF BELAZ-7540 DUMP TRUCKS UNDER CONDITIONS OF

[N L@ 3 i o PR TRRS 269
A. M. Ishkov, Dmitriy E. Makhno, Yuriy S. Bochkarev

POWER PERFORMANCE SINGLE-PHASE RECTIFIER DEPENDING ON TOPOLOGY AND

CONTROL METHODS. ... oottt see ettt s st stee et e ssaeateesseeesseeasteeeeeaseeesseeanseeseeaneeeasseanseeasenenseennseeseennenensenns 275
Vladlen Ivanov, Nikolay Shchurov, Sergei Myatez, Andrei Kapustin, Irina Alekseeva
WAYS OF SINGLE-PHASE RECTIFIERS ENERGY EFFICIENCY IMPROVEMENT ........ccocvviiiiecieecee e 280

Vladlen Ivanov, Ewgeniy Abramov, Sergei Myatez, Andrei Kapustin, Irina Alekseeva

OPTIMIZATION OF STIRLING ENGINE OPERATION BASED ON MATHEMATICAL

IMMODELING ..ottt bbbt b s bt h bRt H b e b s b e 4R b oAb £ e b e bt h e b e e s b e e b e e b e b e e s e e b e e e b e et et e s 285
Aleksandr Makarovich Gaponenko, Aleksandra Aleksandrovna Kagramanova

INFLUENCE OF DIFFERENT COMPONENTS ON RESISTANCE OF SHIPS MOVEMENT IN

Valeriy Andreevich Zuev, Evgeniy Mikhailovich Gramuzov, Nadezhda Viktorovna Kalinina
NUMERICAL INVESTIGATION OF ISOTROPIC BEAM CRYSTALLIZATION PROCESS

UNDER NONUNIFORM COOLING ..ottt b ettt b et er et eb bt an e ese e e 298
Tatiana Suhodoeva, Anna Kamenskikh, Maria Bartolomey
ADVANCED AXIAL PUMPS FOR OIL INDUSTRY ...ttt sne e 305

Yakov Mikhajlovich Kashin, Alexander Valeryevich Samorodov, Bogaudin Khamidovich Gaitov, Vladislav
Anatolievich Kim, Mikhail Sergeyevich Khristoforov

METHOD OF CALCULATING INTERMEDIATE DIAMETRAL SIZES AND ALLOWANCES

FOR DESIGNING TECHNOLOGY OF MANUFACTURE OF DETAILS ..ot 312
A. D. Khalimonenko, K. P. Pompeev, D. Yu. Timofeev

BIRD'S EYE VIEW TRANSFORMATION TECHNIQUE IN PHOTOGRAMMETRIC PROBLEM

OF OBJECT SIZE MEASURING AT LOW-ALTITUDE PHOTOGRAPHY ....c.oooiiiiiitiiciee s 318
Ivan S. Kholopov

ENERGY STORAGE DEVICE APPLICATION FOR LOAD OSCILLATIONS DAMPING IN

ISOLATED POWER SYSTEMS ...tttk b ettt h e bt bt e et b e e bt e bt e bt e b e e b e sat et e be et e nae e 325
Natalya Kiryanova, Prankevich Prankevich, Dmitry Baluev, Vyacheslav Zyryanov

SYMMETRY OF SINGLE-PHASE LOADS IN FOUR-WIRE THREE-PHASE NETWORKS OF

ALTERNATING SINUSOIDAL CURRENT ..ottt ettt sne e ane 331
Anatoly Sergeevich Kizurov

MATHEMATICAL MODELLING OF HEAT ACCUMULATOR FOR THERMAL

PREPARATION SYSTEM OF ROAD-BUILDING MACHINERY ..ottt 337
Vitaliy Valerievich Konev, Oksana Borisovna Krut, Egor Viktorovich Polovnikov, Lyudmila Vasilievna
Dolzhikova, Elena Evgenievna Rood'

WIND-SOLAR GENERATOR ...ttt h bbbt h bbb et e bt bbb r e eseane s 343
Lev Efimovich Kopelevich, Aleksandr Yakovlevich Kashin, Bogaudin Khamidovich Gaitov, Mikhail Sergeyevich
Khristoforov, Polina Vitalievna Sereda

OIL SEPARATOR ...ttt ettt b ettt b et e bt s et b £ e s b e e b £ 21 e e R e e R b e A b £ e s e e e b e eR b e Ah £ et e e b e e m b e ARe e se e ebe e b e ebe e b e et e ennesbeanes 350
Bogaudin Khamidovich Gaitov, Lev Efimovich Kopelevich, Vladislav Anatolievich Kim, Yakov Mikhajlovich
Kashin, Alexander Valeryevich Samorodov, Polina Vitalievna Sereda

MECHANISMS AND MODELS OF CONTROL OF TURBULENT TRANSFER IN BOUNDARY

LAY ER ..ottt E e E R bR e R R bR R e R R e R e R R R R e Rt R e bt Re e bt b e bt bt e renre e 357
Vladislav N. Kovalnogov, Igor A. Maleshin, Ruslan V. Fedorov, Dmitry V. Suranov, Larisa V. Khakhaleva

TECHNICAL SOLUTIONS FOR INCREASING EFFICIENCY OF GAS TURBINE ENGINES..........ccccoeiinne 363
Vladislav N. Kovalnogov, Dmitry A. Generalov, Ruslan V. Fedorov, Andrey V. Chukalin, Larisa V. Khakhaleva

PREVENTING PARAFFINATION OF PUMPING EQUIPMENT OF OIL WELLS........ccocoiiiiieeeeien 370
Andrei Nikolaevich Krasnov, Elena Aleksandrovna Khoroshavina, Marina Yurevna Prakhova

SYNTHESIS OF VECTOR CONTROL SYSTEMS FOR INDUCTION MOTOR DRIVES .......cccccoiiiniiiicn 376

Ekaterina S. Kucher, Maria A. Komazenko, Anastasia I. Romashchenko



MATHEMATICAL MODELLING OF STRONGLY NON-EQUILIBRIUM TRANSFER

PROCESSES AT NANOSCOPIC SCALE ...ttt ettt se et rae et e snae e taesrteenneesnaeesaesnseenneeaneas 382
1. V. Kudinov, A. V. Eremin, V. K. Tkachev, V. A. Kudinov, K. V. Trubitsyn, E. V. Stefanyuk

INTENSITY ENHANCEMENT OF HEAT EXCHANGE IN SHELL-TUBE HEAT EXCHANGERS

WITH SIMOOTH PIPES........o oottt sttt a et s e b1 ek e a8 e s bt e Rt ek e e st e s b e e b e et e e st e nbeereenbenneeneenreen 390
Leonid Kushchev, Evgeniy Yakovlev, Nikolai Nikulin, Alexey Feoktistov, Alla Alifanova

SET-POINT REVISITING OF MAXIMUM IMPULSE PROTECTION ADJUSTMENT FOR DC

ELECTRIC TRACTION NETWORK ..ottt sttt sttt sttt e aeessee e teesneeenbeesteeeteenneeaneesreas 396
S. M. Kuznetsov, E. G. Langeman, B. V. Malozyomov, A. A. Shtang

STUDY OF STRUCTURE FORMATION IN BITUMEN-MINERAL COMPOSITIONS BASED ON

FLY ASH UNDER WATER SATURATION. ...ttt e sttt et s e teesnaaesnaesnaaesnaesnseenneeaneas 403
Mikhail Sergeevich Lebedev, Irina Lvovna Chulkova

ASSESSMENT OF PROGRESSIVE COLLAPSE OF OPERATED BUILDINGS AND

STRUCTURES BASED UPON STRUCTURAL DAMAGE ........cooi ittt ettt va s sraesne e 409
S. I. Merkulov, A. I. Tatarenkov, R. V. Lesovik
INCREASING EFFICIENCY OF COMPOSITE THERMAL INSULATION FOAM CONCRETES .................... 414

Valery Stanislavovich Lesovik, Victor Mikhailovich Vorontsov, Evgeny Sergeyevich Glagolev, Daniil Dmitrievich
Pomochnicov, Vasiliy Vasilievich Voronov, Aleksandr Anatolevich Volodchenko

ANALYSIS OF PULSED OPERATING MODE OF LINEAR INDUCTION DRIVE OF GRAIN

CLEANING MAGCHINE ..ottt bbbtttk et e s b4 a1 e e ke e s e sb e e b e be e st e s bt e sbe s b e e st e s be e besbeenbesbeenes 420
A. Linenko, M. Tuktarov, R. Aipov, V. Baynazarov

CHARACTERISTIC FEATURES OF INTERNAL AND EXTERNAL FAULTS FOR USE IN

(D] VI A I = 2 I O 1 [ N SRS 425
I. I. Litvinov, A. A. Osintsev, V. E. Glazirin

CALCULATION OF FIXING ELEMENT OF METAL-POLYMERIC MOLD-FORMING

SURFACE OF MOLD IN METAL CAGE ..ottt ettt st stt et e aa e saae s e e s e e aaaeanae e taesnsaensaeanaeenneens 433
Nickolai Sergeevich Lubimyi, Vladimir Pavlovich Voronenko, Mihail Sergeevich Chepchurov, Evgenii Ivanovich
Evtushenko

TECHNOLOGY OF METAL-POLYMER FORM-BUILDING PARTS OF COMPRESSION

Nickolai Sergeevich Lubimyi, Irina Alexandrovna Teterina, Mihail Sergeevich Chepchurov, Evgenii Alexandrovich
Yakovlev

SPECIFIC FEATURES OF FRICTION MECHANISMS OF THIN-FILM COATINGS OF PARTS

OF MINING MACHINES WORKING IN FRETTING CORROSION ......ccoiiiiiiiiiiiein s 445
V. V. Maksarov, V. A. Krasnyy

METHOD FOR STUDYING SHAPE OF CUTTING TOOL BY LIGHT FIELD RECORDER.........ccccccoovviiniennn. 452
V. V. Maksarov, V. E. Makhov

QUESTION OF DETERMINING DIAGNOSTICS TIME INTERVALS OF ELECTRIC

TRANSPORT SYSTEMS USING TIME BETWEEN FAILURES ......cccooiiii e 458
B. V. Malozyomov, M. V. Rozhkova, M. E. Vilberger, A. A. Shtang

SYSTEMS AND ALGORITHMS OF WORK FOR PROTECTING ELECTRIC TRACTION

NETWORKS. ...ttt h bbbt bbb b et h b e h ek e R E b e e bt e b e e bt b b e bt e st e bt eb e bt e b b et et e b e 467
B. V. Malozyomov

IMPROVEMENT OF METHOD OF SETTING DIGITAL PROTECTION DEVICES IN

STRAIGHT DC POWER NETWORKS ...ttt ettt ettt e et e e e st e e e st e e e e e ba e e e bt e e e aabeaeeeabeeesbeeaeaaraaeans 472
B. V. Malozyomov, M. V. Rozhkova, A. A. Shtang

FUEL STREAM MODELING IN FLOWING SECTION OF SPRAYERS OF DIESEL NOZZLES............ceu....... 478
V. A. Markov, V. G. Kamaltdinov, E. A. Savastenko

USING MUSTARD OIL AS ECOLOGICAL ADDITIVE TO PETROLEUM DIESEL FUEL .........ccoceevvieivveiiee. 484
V. A. Markov, V. G. Kamaltdinov, S. S. Loboda

STUDY OF SUSPENSION BRIDGE DEFORMATION USING NEURAL NETWORK .......ccoccoviiiiiiiccciec e 490

Boris Mazurov, Fawzi Zarzoura, Mohamed Hassan
INDUCTION HEATING BASED ON PERMANENT MAGNETS WITH MAGNETIC FIELD

CONCENTRATORS. ...ttt h et b e e b e e b e e e e e b £ e R b e e b £ e s e e e b e eR b e eb £ e bt e R e e m b e ehe e sb e ek e e b e ebeeneebe e b e sneanes 495
A. |. Aliferov, D. S. Vlasov, V. A. Promzelev, A. E. Morev, R. A. Bikeev

STEADY MOTIONS OF NONHOMOGENEOUS ELLIPSOID ON HORIZONTAL PLANE ........ccooiiiiiiiiies 500
M. A. Munitsyna, A. I. Munitsyn

METHOD OF FUZZY CONTROLLER ADAPTATION ..ottt 506
E. A. Muravyova, M. I. Sharipov

DEVICE FOR CONTROL OF INTEGRITY OF GRAPHITE ELECTRODES..........ccccooiiiiiieieeeee 513

A. V. Myatezh, B. V. Malozyomov, M. A. Smirnov



PERFORMANCE INCREASE OF LITHIUM-ION BATTERIES.........ccoi i 519
A. V. Myatezh, B. V. Malozyomov, M. A. Smirnov, A. A. Shtang

POWER SUPPLY RELIABILITY INDEXES.......cc oottt ettt saa e ae et e e e naaesnaaesnaesnaaenneeannas 525
Felix Byk, Lyudmila Myshkina, Ksenia Khokhlova
MOLECULAR DYNAMICS SIMULATION OF XENON DIFFUSION IN UO, NANOCRYSTALS ......cccoevvvienenn 531

N. V. Kichigina, K. A. Nekrasov, A. Ya. Kupryazhkin, S. K. Gupta
DETERMINATION OF QUENCHING MODES AFTER THERMODIFFUSION HARDENING OF

PARTS FROM GRAY CAST TRON ...ttt bbbt b e bt b e bbb s 537
Valeriy Ivanovich Vasiliev, Viktor Evgenievich Ovsiannikov, Roman Yurievich Nekrasov, Ulyana Sergeevna
Putilova

COMPLEX STUDY OF MODIFIED BINDER PROPERTIES.........ccoiiiitiirieee et e 543

Viktoria Viktorovna Nelubova, Pengkun Hou, Valeria Valerievna Strokova, Lok Pratar Singh, Daria Dmitrievna
Netsvet, Diana Olegovna Bondarenko

LOW-FREQUENCY ELECTROMAGNETIC SHOCK MACHINE.........cooiiiiiie et 549
V. Yu. Neyman, L. A. Neyman

MATHEMATICAL MODEL OF DYNAMICS OF TWO-COIL SYNCHRONOUS

ELECTROMAGNETIC IMPACT MACHINE WITH SPRING REVERSAL OF STRIKER.........ccccocvveiniiiiienn, 555
V. Yu. Neyman, L. A. Neyman, A. V. Markov

FACTORS DEFINING VALUE AND DIRECTION OF THERMAL DROP BETWEEN MINE

SHAFTS AND IMPACT OF GENERAL MINE NATURAL DRAFT ON VENTILATION PROCESS

OF UNDERGROUND MINING COMPANIES ...ttt bbb 561
Alexandr V. Nikolaev, Anton A. Kamenskikh, Viktor A. Nikolaev, Nikolay I. Alymenko, Daniil N. Alymenko,
Alexandr I. Petrov

INVESTIGATION OF STRUCTURE AND PROPERTIES OF TOOL-ELECTRODE "CU-TI;SIC,"

FOR EDM ..ttt bbb btk b bt h b b E R E e R R R R R R e b Rt n et 567
S. A. Oglezneva, N. D. Ogleznev

TASK OF OPTIMAL CONTROL OF GAS EXCHANGE IN SYSTEM "ARTIFICIAL LUNGS -

SELF-CONTAINED BREATHING APPARATUS ... oottt sttt bbb 573
Pavel M. Onevsky, Maxim P. Onevsky, Vasiliy A. Pogonin

INTENSIFICATION OF SYNTHESIS PROCESSES OF CLINKER MINERALS IN PRESENCE OF

COAL-ALKALINE ADDITIVE ...ttt sttt skt b bbb s bt et st e e b s bt et et e et sne s 579
Natalia Petrovna Bushueva, Olga Aleksandrovna Panova, Pavel Vasilievich Besedin

COMPLEX METHOD OF PEEN FORMING AND SHOT PEENING OF AIRCRAFT

STRUCTURAL COMPONENTS ...ttt bbbt b b ek e b s b e bk e et b e et e b b 585
Andrey E. Pashkov, Vladimir P. Koltsov, Aleksander A. Pashkov

MOISTURE CONDITION OF BUILDING MATERIALS IN DIFFERENT OPERATING

CONDITIONS .ttt bbbkt e s b e e bt e s e e ke e s b e e b £ 2R e e E e e R b e AR £ e s e e eE £ eR b oAb £ et e e b e e mb e e he e bt e b e en b e sbeesnenbeennenbeenes 592
Vladimir G. Gagarin, Natalia V. Pavlenko, Pavel P. Pastushkov, Alexander S. Kubenin

MATHEMATICAL MODEL FOR CALCULATION OF PROCESS OF CHEMISORPTION

ADSORPTION OF CARBON DIOXIDE........ccoiiieiitiiiie ittt sttt sb st sbe ettt sbe et e nbeeseesbesnnenbe e 598
Guzel R. Kamaletdinova, Sergey A. Skvortsov, Maxim P. Onevsky, Alexander A. Tret'Yakov, Alexander N.
Pchelintsev

REACTIVE POWER COMPENSATION AND HIGH-FREQUENCY DISTORTIONS

CORRECTION IN METRO ...ttt b ettt b e b bt et e b e e s b e e et e bt et e s bt e b e s b e et e e bt e b e ebe e b e sneenes 604
Andrey Petrov, Nikolay Shurov

12-PULSE RECTIFIER FOR TRACTION SUBSTATIONS OF ELECTRIC TRANSPORT .....cccoovviiiininieieninn 609
A. Poleshchuk, M. Vilberger

FROM NANO-SCALE TO MACROSTRUCTURE IN COMPOSITE FOR ADDITIVE

TECHNOLOGIES. ...t bbbt bt bt e bR e bt e b e bR e e bt e b b e bt e b e e bt e he e nb e e b e e bt sbe e b e nreen 614
Valentina Anatolyevna Poluektova, Nikolay Afanasyevich Shapovalov, Vladimir Nikolaevich Vladykin

POLYFUNCTIONAL MODIFIER FOR BIO-CORROSION RESISTANT HIGH-PERFORMANCE

FINE-AGGREGATE CONCRETES. ...ttt sttt ettt e st e e te e sna e e nteesseeeteesneeeteesnaeenneennneennes 620
Valentina Anatolyevna Poluektova, Valentina Dmitryevna Mukhacheva, Julia Vladimirovna Denisova
ELECTROOSYMOTIC RECULTIVATION OF WASTE PITS IN OIL FIELDS........c.cocoeiie e 626

E. G. Porsev, B. V. Malozyomov, M. V. Rozhkova
ELECTRIC CORONA DISCHARGE USING FOR GRAIN SEEDS TREATMENT BEFORE

E. G. Porsev, B. V. Malozyomov, M. V. Rozhkova
ALTERNATIVE ELECTROKINETIC TECHNOLOGIES IN AGROECOSYSTEMS AND LAND

E. G. Porsev, B. V. Malozyomov, M. V. Rozhkova



DETERMINATION OF NECESSARY GEOMETRIC PARAMETERS OF TRIPOD ROBOT

WORKSPACE, TAKING INTO ACCOUNT ZONES OF SINGULARITY .ottt 648
Sergey Yuriyevich Khalapyan, Larisa Alexsandrovna Rybak, Dmitry Ivanovich Malyshev

ARCHITECTURE OF TRANSACTION MONITORING SYSTEM OF CENTRAL BANKS. .......ccccovviiveiiecee, 654
Maxim Repin, Oleg Mikhalsky, Ekaterina Pshehotskaya

METHOD AND DEVICE INCREASING EFFICIENCY OF DRILLING DIRECTIONAL WELLS...........ccccuenen. 659

Victor Maksimovich Spasibov, Roman Vladimirovich Raspopov
OBTAINING HETEROGENEOUS OXIDE COATING ON CHROME-NICKEL STEEL IN
HEATING-COOLING CYCLES IN THE AIR ...ttt st nbe e sneas 665
Igor V. Rodionov, Lyubov E. Kuts, Irina V. Perinskaya
MAIN PROVISIONS FOR FORMATION OF COGNITIVE MODEL OF VISUALLY

OBSERVABLE ENVIRONMENT SYNTHESIZED FOR AIRCRAFT SIMULATOR ......cccoiiitiieee e 671
Vladimir Roganov, Ellvira Roganova, Michail Miheev, Bolat I. Nurgozhin, Valeriy Fillipenko
ENHANCEMENT OF OPERATING EFFICIENCY OF GRINDING EQUIPMENT ......coooiiiiiiiieceee 677

Aleksey Alekseevich Romanovich, Marina Alexeevna Romanovich

TECHNOLOGY FOR PRODUCING NANOMATERIALS TAKING INTO ACCOUNT

ANISOTROPIC STRUCTURE OF RAW MATERIALS . ...ttt 683
Aleksey Alekseevich Romanovich, Marina Alexeevna Romanovich

FEATURES OF STRUCTURAL FORMATION AND PROPERTIES OF TECHNOGENIC RAW

MATERIALS IN CONSTRUCTION MATERIAL PRODUCTION......eciiiiiiiiieiesieee st 690
Yury Konstantinovich Rubanov

ALGORITHMS FOR BUILDING PRODUCTS USING 3D PRINTING WITH CABLE-

SUSPENDED ROBOIT ...ttt bbb bbbt e ke e bt e b et b e e bt e bt e bbb e s bt s b e e b b e nb e 696
Larisa Alexsandrovna Rybak, Dmitry lvanovich Malyshev, Elena Vladimirovha Gaponenko
INVESTIGATION OF VIBRATION AND FATIGUE LIFE OF MISTUNED BLADED DISKS.........c.cccooeieninnne. 702

O. Repetckii, Tien Quyet Nguyen, . Ryzhikov
INVESTIGATION OF PHYSIOMECHANICAL PROPERTIES AND TEMPERATURES OF

TRANSFORMATION OF IRON-BASED ALLOYS ...ttt sttt sbe et st sbe et en 708
K. L. Saenkov, S. A. Oglezneva
SELECTION OF CONTROL ALGORITHMS FOR HYBRID ELECTRIC VEHICLE .........ccccoooviiiiiincce 715

V. N. Anosov, S. A. Saidov, M. V. Yaroslavcev
METHOD OF CORRECTING AUTOMOTIVE BATTERIES CHARGE PERIODICITY IN

WINTER PERIOD ... ittt ettt et e et e s e et e e ste e sst e e nte e et ee e seesmteanteeeseeenaeean s e e seeenteennteanneesneeenteennneanees 720
Nikolay Stepanovich Zakharov, Nikolay Olegovich Sapozhenkov, Ruslan Albertovich Ziganshin

NANOCOMPOSITE CARBON-BEARING SORPTION MATERIAL ......ooiiiiieeee s 728
Zhanna Anuarovna Sapronova, Svetlana Vasilievna Sverguzova, Ekaterina Viktorovna Fomina

SECONDARY OPENING OF PRODUCTIVE LAYERS ...ttt e e nae e 734

Olga Vadimovna Savenok, Evgeniy Olegovich Petrushin, Ashot Straevich Arutyunyan, Olga Nikolaevna
Likhacheva, Gennady Vladimirovich Kusov

DIGITAL ECONOMY AND GEOINFORMATION TECHNOLOGIES........c.ooieiiieeeeeee e 742
Dmitry Lisitsky, Konstantin Baykov, Aleksey Osipov, Aleksandra Grishanova, Vyacheslav Savinykh

ALGORITHMIC MODEL DEVELOPMENT OF B-SPLINE NON-LINEAR ELECTRIC SIGNAL

DECOMPOSITION ...ttt t ettt b s e bt e s e e e bt e s b e sb e e s e e eb e eR b e s bt e b e ekt ehbenb e e st e bt e ab e nb e e st e st e enbenbeeseenbeanean 749
N. G. Semenova, L. A. Semenova

INFLUENCE OF MOISTURE CONTENT AND SOIL TYPE ON DEPTH OF PENETRATION OF

HYDROCARBONS INTO ROCK MASSIF ...ttt bbb ne s 755
V. V. Seredin, A. V. Rastegaev, V. I. Galkin, M. F. Leonovith

ALTERNATIVE METHODS OF DIFFERENTIAL LEAKAGE FACTOR AND WINDINGS

QUALITY ESTIMATION ...ttt bttt b et b et b e e b s bt e s e e eb e e R b e eb e e et e be e b e ebe e b e sbeenb e sbeenbeebe e b e sneenes 760
Georgiy A. Shanshurov, Dmitriy M. Toporkov

COMPREHENSIVE USE OF WASTE AFTER BENIFICIATION OF MAGNETITE FRACTION

BY FLOATATION ..ottt h bbb bbb h bbb R et b e bt e b £ e bbbt b e st e b eb e bt et b e et eb e b e 766
Nikolay Afanasievich Shapovalov, Lilia Khasanovna Zagorodnyuk, Andrey lvanovich Gorodov, Anastasiya
Yurievna Shekina, Anatoly Anatolyevich Krainiy

PREPARATORY STAGE FOR INSTRUMENTAL MONITORING AND STRUCTURAL

INSPECTION OF BUILDINGS AND STRUCTURES. ...t 773
Yurii Aleksandrovich Novikov, Vera Nikolaevna Shchukina

MATHEMATICAL MODEL OF MAGNETIC SYSTEM OF SYNCHRONOUS MACHINES WITH

PERMANENT MAGNETS AND FRACTIONAL SINGLE-TOOTHED WINDING.........cccccooviiieiie e 779
A. F. Shevchenko
WATERFLOODING FOR LATERAL ANISOTROPY OF POROUS MEDIA ...t 785

Alexander Pavlovich Shevelev, Asamat Salavatovich Valeev, Yuri Alekseevich Kotenev, Kirill Yurievich Samsonov



MULTIPARAMETER ASSESSMENT OF ACCUMULATED FATIGUE DAMAGES LEVEL ........ccccccooviiiienee. 791
Iskander Kuzeev, Evgeniy Naumkin, Yulia Shkel

RESEARCH OF PROCESSES OF FORMATION AND DISSOCIATION OF NATURAL GAS

HYDRATES ... oottt sttt b ekt 1t e bt es e s bt e h e e e bt e R b e e b e e b £ e b e e R b e A bt e b e oAb e eR e e eb e e st e eb e e nb e s b e e Rt ekt eneenbeebeebeanean 798
Evgeny P. Zaporozhets, Nikita A. Shostak

PROCESS SIMULATION IN TEMPERATURE CONTROL SYSTEM OF OIL IN AUTOGENOUS

GRINDING ML ...ttt bbbt b e bbb s bt ke e bt b e b b e e b s bt e bt b e e bt s b e e b b e e b nbeenes 805
Natalia Borisovna Sibirtseva, Alexandr Vladimirovih Belousov, Alexey Sergeevich Soldatenkov

BASICS OF EVALUATION METHODS OF HPP RESOURCE USAGE DURING OPERATION IN

Alyona V. Sidorova, Anna Y. Arestova, Anastasia G. Rusina, Tamara A. Filippova

NON-LINEAR SIMULATION OF LOAD-BEARING CAPACITY FOR STEEL-ENCASED

CONCRETE PILES ...ttt bbbt bt b et bbbt bbbttt e bbbt bt b e e et 816
G. L. Gorynin, V. A. Snigireva

IDENTIFICATION OF BUILDING HEATING SYSTEMS AS CONTROLLED OBJECTS WITHIN

AUTOMATED HEAT SUPPLY STATIONS ...t b e sbe e b an e nre e 823
Alexey Sergeevich Soldatenkov, Evgeny Anatolyevich Potapenko, Olga Vladimirovna Parashchuk

CALCULATION OF ENERGY LOSSES IN TROLLEYBUS TRACTION NETWORK BY

INSTANT EQUIVALENT CIRCUITS MODELING .....ootiiiitiie ettt st 829
E. A. Spiridonov, M. V. Yaroslavtsev

INTERACTIVE ENVIRONMENT FOR SIMULATION MANUFACTURING SYSTEM IN

MACHINE BUILDING AND COAL PROCESSING.......ccoiitiiiiitiieiises et 835
Vasiliy Valentinovich Sinoviev, Aleksey Nikolaevich Starodubov

DETERMINATION OF STRESSES IN TOOTH ROOTS OF GEARS BY INTEGRAL STRAIN

Vladimir Syzrantsev, Ksenia Syzrantseva

FINITE ELEMENT CODE FOR MULTIDIMENSIONAL NUMERICAL ANALYSIS OF

SQUIRREL-CAGE INDUCTION MOTOR .....ooiitiiitiiieie ittt sttt bttt bttt es s sbe et e sbesseesbeaneenbe e 847
M. G. Persova, Yu. G. Soloveichik, N. V. Kondratyev, Z. S. Temlyakova, A. A. Temlyakov

ROLL ANGLE DETERMINATION OF FAST ROTATING OBJECT AND ORIENTATION

SYSTEM CONSTRUCTION ..ottt bbbt e bt bbbt b e e bt s bt e bk e e bt s bt e bt eer e e 854
A. Timoshenkov

DEVELOPMENT OF MEMS ANGULAR RATE SENSOR WITH SELF-CALIBRATION

FUNGCTION ettt e ettt e ettt e e ettt e e e sabeeeeeteeeeasseeeeaabeee e teseeasseeeesabeeeanbeseeassseeeaabeseassaaeassseeesnbeeesnseaaanes 860
S. Timoshenkov, N. Korobova, A. Mikheev, A. Timoshenkov
RESEARCH OF REFUSE DERIVED FUEL USE WITH PYROLYSIS FURNACE .....c..cccoovieiiiie e 866

Pavel Trubaev, Nikolay Shein, Natalya Kornilova, Oleg Verevkin

RESEARCH INTO CAUSES OF HEAT TRANSFER RESISTANCE FALLOFF OF ENCLOSURE

STRUGCTURES ...tttk e skt ste ke e s b e e b4 e s e e b e e Rt e A bt a1 b e b e e R e e b4 e st e b e e n b e s bt e be e b e e st e s bt e s b e nbeaneenbennes 872
Pavel Trubaev, Pavel Tarasyuk

EFFECT OF PARAMETERS OF PRODUCTION PROCESS OF PHOTOCATALYTIC COATINGS

ON BACTERICIDAL PROPERTY ettt ettt ettt e et s e te e ssteetaessteesteesntaeseeansaesneeanseensanasseenneeanseessanaseesn N/A
Marina Ivanovna Vasilenko, Yury Konstantinovich Rubanova, Elena Nikolayevna Goncharova, Yulia Egorovna
Tokach, Vladimir Mikhailovich Nartsev

MEASUREMENTS OF SECTION PUMP ROTOR AXIAL POSITION AT UDACHNY MINE.........cccccoviivnnne. 878
Mikhail A. Vikulov, Nikolay P. Ovchinnikov, Dmitriy E. Makhno

FEATURES OF USE OF PROFILING TECHNOLOGY AS IDENTIFICATION METHOD ........cccccocininiiiieenn. 886
V. Vikhman, G. Rastorguev, M. Vilberger

RESEARCH OF THROTTLED INTERCHAMBER CROSS-FLOW IN MULTIFUEL ENGINE............cccoeeuenee. 891

Dmitriy Mikhailovich Vokhmin
METHOD FOR VIBRO-ACOUSTIC SIGNAL PROCESSING FOR DETECTION OF NASCENT

DEFECT OF MECHANICAL ASSEMBLIES ..ottt 897
P. Lange, E. Yaroslavkina

MOVEMENT OF MATERIALS IN GYROSCOPIC-TYPE MIXER.......cccoooiiiiiiiiiiee s 903
Konstantin Anatolyevich Yudin, Vasily Stepanovich Bogdanov, Andrey Nikolayevich Degtyar, Artyom Sergeevich
Stovpenko

INFLUENCE OF NANOADDITIVES ON RHEOLOGICAL PROPERTIES OF FUEL OIL ......cccccoviiiiiiiiieie 908

Elvira R. Zvereva, Railya V. Khabibullina, Gulnara R. Akhmetvalieva, Anastasiya O. Makarova, Olga S. Zueva
Author Index





