XI International Conference on
Mechanical Engineering,
Automation and Control Systems
(MEACS 2017)

IOP Conference Series: Materials Science and Engineering
Volume 327

Tomsk, Russia
4 — 6 December 2017

Part 1 of 3

ISBN: 978-1-5108-6339-2
ISSN: 1757-8981



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 the Institute of Physics
All rights reserved. The material featured in this book is subject to
IOP copyright protection, unless otherwise indicated.

Printed by Curran Associates, Inc. (2018)

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: 44117 929 7481
Fax: 44117920 0979

techtracking@iop.orq

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

PART 1

SIMULATION AND AUTOMATION OF PRODUCTION ENGINEERING

BUILDING INFORMATION MODEL: ADVANTAGES, TOOLS AND ADOPTION EFFICIENCY .....c.cccccocvvvninnne 1
R G Abakumov, A E Naumov

MATHEMATICAL SIMULATION OF THERMOCOUPLE CHARACTERISTICS.......coci i 13
A A Abouellail, M A Kostina, S | Bortalevich, E L Loginov, Y A Shinyakov, M P Sukhorukov

EVALUATION OF EFFECT OF OIL FILM OF ROTOR BEARING.......ccciiiiiiiie s 18

L B Alekseeva, V V Maksarov

WIRELESS CONTROL SYSTEM FOR TWO-AXIS LINEAR OSCILLATING MOTION

APPLYING CBR TECHNOLOGY ..ottt ettt ettt st a bbbt e b e b e she e e e abe et e sbe et e e be e b e sbeebesbe e b e sne e s 24
O N Kuzyakov, M A Andreeva

GENERAL PRINCIPLES OF CONTROL METHOD OF PASSENGER CAR BODIES BENDING

VIBRATION PARAMETERS ...t bbbt b et b bbb e b e 29
A N Skachkov, S L Samoshkin, S D Korshunov, V V Kobishchanov, D Ya Antipin

EVALUATION OF INDETERMINACY OF INITIAL DATA FOR CAD SYSTEM OF ELECTRIC

ENGINE SUSPENSION ...ttt b bbb a b e e bt bt e b b e e bt e b e et a b e e bt e bt e e b e e b nne s 36
D Ya Antipin, O V Izmerov, S G Shorokhov, D G Nadtochey

CAD/CAE-TECHNOLOGIES APPLICATION FOR ASSESSMENT OF PASSENGER SAFETY ON

RAILWAY TRANSPORT IN EMERGENC Y ... .ooiiiiiic sttt sttt st te et a e saaesnaeataennaaannaeanneenneenn 41
D Ya Antipin, S G Shorokhov, O | Bondarenko
INDIVIDUAL TITANIUM ZYGOMATIC IMPLANT ...ttt sttt sba st be e sba e enaesnaaeesreans 48

M V Nekhoroshev, K N Ryabov, E V Avdeev

SCHEMATICS AND CHARACTERISTICS OF MULTIPHASE COMPENSATED POWER
SUPPLY SYSTEMS BASED ON FOUR-PHASE CONVERTER UNITS ... 53
Yu | Khokhlov, N Y Averina

FINITE ELEMENT SIMULATION OF CRACKS FORMATION IN PARABOLIC FLUME ABOVE

FIXED SERVICE LIVE ...ttt ettt ettt e bt e e bt e e et e e e et e e e e bt e e e ettt e e e eab e e e sabeeeeeabsaeesabeeesnbaeesaneeas 59
M A Bandurin, V A Volosukhin, A V Mikheev, Y V Volosukhin, I P Bandurina

DEVELOPMENT OF MODULAR CONTROL SOFTWARE FOR CONSTRUCTION 3D-PRINTER.................... 63
A Bazhanov, D Yudin, V Porkhalo

NEW TECHNOLOGIES OF MINING STRATAL MINERALS AND THEIR COMPUTATION..........cccceevveiveeennen. 71

K M Beysembayev, O S Reshetnikova, Z N Nokina, | V Teliman, D K Asmagambet
PERFORMANCE EVALUATION OF FUNCTIONING OF NATURAL-INDUSTRIAL SYSTEM OF
MINING-PROCESSING COMPLEX WITH HELP OF ANALYTICAL AND MATHEMATICAL

LAY 1 0 SR PR 78
I I Bosikov, R V Klyuev, V Ch Revazov, D E Pilieva
PRECISE METHOD FOR CALCULATING QUANTITY OF REPETITIVE TRIALS ......ccoovi e, 83

A F Bojko, E | Puzacheva, T A Duyun
ON ISSUE OF INCREASING PROFITABILITY OF AUTOMATED ENERGY TECHNOLOGY

COMPLEXES FOR PREPARATION AND COMBUSTION OF WATER-COAL SUSPENSIONS..........ccccccciinenns 90
O G Brylina, K V Osintsev, Yu S Prikhodko, N V Savosteenko
INDUCTION HARDENING OF EXTERNAL GEAR ..ottt s nre e 96

V A Bukanin, A N lvanov, A E Zenkov, V V Vologdin, V V Vologdin Jr.
RELEVANCE OF DETERMINISTIC CHAOS THEORY TO STUDIES IN FUNCTIONING OF

DYNAMICAL SYSTEIMS ...ttt b e bt b et b e bt e b e e a b e s bt e s b ekt eab e nb e e s e e eb e e ab e s bt e s e e e beenbenbeesnenbeennen 104
S N Glagolev, S M Bukhonova, E D Chikina

VOLTAGE STABILIZER IN POWER SUPPLY OF UNDERWATER VEHICLE..........cccooiiiiiiiicee 110
V M Rulevskiy, V A Chekh, Y A Shurygin, A A Pravikova

DEVELOPMENT OF STUDENT'S SKILLS OF 3D MODELING OF ASSEMBLY UNITS ..o, 116

PV Chepur, T V Boshhenko

TECHNOLOGY INFUSION OF INTELLECTUAL 3D PRINTERS-BASED PROTOTYPING OF

PRODUCTS INTO LEARNING PROGCESS.......c.oo oottt et ae et snte e taesnaeesneesnaeesnaesnaeannneaneas 121
T V Boshhenko, P V Chepur



PECULIARITIES OF NON-AUTOCLAVED LIME WALL MATERIALS PRODUCTION USING

A A Volodchenko, V S Lesovik, I A Cherepanova, A N Volodchenko, L H Zagorodnjuk, M Y Elistratkin
VACUUM CARBURIZING PROCESS: IDENTIFICATION OF MATHEMATICAL MODEL AND

OPTIMIZATION ..ottt s bbbt bttt h ekt b e b A E e bt h b e bt e R e bbbt s e eh e eb e b b et b e bt 133
M Yu Derevyanov, M Yu Livshits, E A Yakubovich
PARAMETERS MODELLING OF AMARANTH GRAIN PROCESSING TECHNOLOGY. .......ccccvvvvveninienienns 139

N M Derkanosova, S A Shelamova, | N Ponomareva, G V Shurshikova, O A Vasilenko
INFLUENCE OF METHOD OF ADDING WATER TO COMBUSTIBLE MIXTURE ON DIESEL

ENGINE PERFORIMANCE ... .ottt ettt et e et snee e steessteenteeaseeesseesnteesseeesteeaneeanteesseeesteeaneeenseesnanenneennseenses 145
S N Devyanin, A V Bigaev, V A Markov
RAPID PROTOTYPING TECHNOLOGY FOR MANUFACTURING GTE TURBINE BLADES............ccccvnee. 150

AV Balyakin, E M Dobryshkina, R A Vdovin, V P Alekseev

MODELING DYNAMIC PROCESSES AT STAGE OF FORMATION OF PARTS PREVIOUSLY

SUBJECTED TO HIGH-ENERGY LASER EFFECTS ...t 158
A E Efimov, V V Maksarov, D Y Timofeev

SPECIFIC MODES OF VIBRATORY TECHNOLOGICAL MACHINES: MATHEMATICAL

MODELS, PECULIARITIES OF INTERACTION OF SYSTEM ELEMENTS ... 165
AV Eliseev, | S Sitov, SV Eliseev
OVERHEAD CRANE COMPUTER MODEL .....ooooiiiiiiiic ettt ettt ettt e s tae e etaa e e s ebaea e anbea e 171

S S Enin, E'Y Omelchenko, N V Fomin, A V Beliy
INVESTIGATION OF TEMPERATURE CHANGE UNDER INFLUENCE OF ULTRASHORT

LASER PULSES TAKING INTO ACCOUNT RELAXATION PROPERTIES OF MATERIALS ... 177
AV Eremin, V A Kudinov, E V Stefanyuk, | V Kudinov
EXPERIMENTAL STUDIES OF TWO-STAGE CENTRIFUGAL DUST CONCENTRATOR .....cccoviiiirieieen 182

M V Vechkanova, Yu M Fadin, Yu G Ovsyannikov
GENERALIZED MATHEMATICAL MODEL OF RED MUDS' THICKENER OF ALUMINA

PRODUGCTION ...ttt sttt ettt e s e bt e s e bt e s e e eb e ea b e sb e 28 8o eb e eR b e A bt e b e e bt e he e eb e e st e bt e nbenbe e st e ke e neenbenbeebeanean 188
E R Fedorova, A A Vinogradova
CONCERNING MODELING OF DOUBLE-STAGE WATER EVAPORATION COOLING........cccccoveniiiiiininn 194

V P Shatskiy, L | Fedulova, | V Gridneva
AGGREGATIVE SIMULATION METHOD FOR IMPLEMENTING MATHEMATICAL MODELS

FOR GAS TRANSMISSION SYSTEIMS ...ttt b e bbbt e e be b e sb e e e e abe e b e nbeeseeanean 200
V G Fetisov, A K Nikolaev, Y V Lykov
MATHEMATICAL MODELING OF NON-STATIONARY GAS FLOW IN GAS PIPELINE .........ccccooevviniiiennn. 208

V G Fetisov, A K Nikolaev, Y V Lykov, L N Duchnevich

MODELLING OF DEPTH STABILIZATION AND SUBMERGING OF TETHERED

UNDERWATER GARAGE IN CONDITIONS OF SEA OSCILLATING MOTION .....ccccoiiiiiiiiincnece e 213
S A Gayvoronskiy, T A Ezangina, | V Khozhaev

MATHEMATICAL MODELLING OF POWDER MATERIAL MOTION AND

TRANSPORTATION IN HIGH-TEMPERATURE FLOW CORE DURING PLASMA COATINGS

APPLICATION L.ttt h e et b e b s bt et b e e R b e e b £ e s e e R e oAb e 4 h £ e R e ook e e R b e AR £ e R e e b e e R b e AR e e R e e bt eabenbeebeenbeaneenenbean 219
V | Bogdanovich, M G Giorbelidze
MATHEMATICAL SIMULATION OF BEARING RING GRINDING PROCESS. .........ccccooiiiiiiiiiineenceieie 226

I I Koltunov, T N Gorbunova, M B Tumanova

SIMULATION IN PRODUCTION OF OPEN ROTOR PROPELLERS: FROM OPTIMAL

SURFACE GEOMETRY TO AUTOMATED CONTROL OF MECHANICAL TREATMENT ....cccooiiiiiiiinne 231
A Grinyok, | Boychuk, D Perelygin, | Dantsevich

ANALYSIS OF STRESS-STRAIN STATE OF RVS-20000 TANK UNDER NON-AXISYMMETRIC

WIND LOAD ACTION L.ttt ettt ste e e te et e s e e ssaeasteesseeaateeaseeesseesmeeenseeaseeenseeanseeseeesteeaneeanneeaneeenneenneeanees 237
A A Tarasenko, P V Chepur, A A Gruchenkova
NEURAL NETWORK EXPERT SYSTEM FOR X-RAY ANALYSIS OF WELDED JOINTS.........cccceiveiievnene 243

V V Kozlov, N V Lapik, N V Popova

INVESTIGATION OF HEATING OF 150 KV UNDERGROUND CABLE LINE FOR VARIOUS

CONDITIONS OF LAYING ...ttt st sttt be et st a1 e e be e s e sb e e e e ke e st e s bt e st e s be e st e s b e e seenbeenbesbeenes 248
I B Kukharchuk, A V Kazakov, N M Trufanova

MEANS OF STORAGE AND AUTOMATED MONITORING OF VERSIONS OF TEXT

TECHNICAL DOCUMENTATION. ...ttt ettt ettt et stae e ste e smtaete e e ste e ssaeanseessaeesteesneeanseessenenseesnseaseennenes 254
S A Leonovets, A V Shukalov, | O Zharinov

MODELING OF THERMAL MODE OF DRYING SPECIAL PURPOSES CERAMIC PRODUCTS

IN BATCH ACTION CHAMBER DRYERS ... .ottt sttt s et a e e s e te e snteeneesnaeennee s 260
E S Lukianov, S Yu Lozovaya, N M Lozovoy



INTERVAL FORECASTING OF CYBER-ATTACKS ON INDUSTRIAL CONTROL SYSTEMS ........ccccoenee. 266
Y M Ivanyo, Y M Krakovsky, AN Luzgin

USING FUZZY RULE-BASED KNOWLEDGE MODEL FOR OPTIMUM PLATING

CONDITIONS SEARCH ...ttt bbbt bttt ekt e b bt s b e bt e st sb e e b e e ke e st e s bt et e sk e enbesb e e besbe et e naeenes 272
D S Solovjev, | A Solovjeva, Yu V Litovka, A A Arzamastsev, V P Glazkov, A A L'Vov

MATHEMATICAL MODELING OF LOAD'S MOVEMENT IN LIFTER OF INTRAMILL

RECIRCULATION DEVICE INSIDE TUBULAR MILL. ..c.ooiiiiiiii et 278
S S Latyshev, V V Voronov, V S Bogdanov, Y M Fadin, O | Bazhanova, A N Maslovskaya

SIMULATION OF DYNAMIC PROCESSES WHEN MACHINING TRANSITION SURFACES OF

STEPPED SH AR T Sttt bt h et b e e s b e e b e e e e e b e e R b e A h £ e s e e b £ e R b e eb £ e b e e b e e m b e eRe e se e e be e b e ebe e e e ebeenrenbeanes 287
V'V Maksarov, V A Krasnyy, R V Viushin

ON PROBLEM OF MATHEMATICAL MODELLING OF THERMO-PHYSICAL PROCESSES IN

REGENERATIVE WATER-EVAPORATING COOLERS........ccooeite et 293
V A Gulevsky, V P Shatsky, E | Osipov, A S Menzhulova

MULTICRITERIA ANALYSIS OF PRODUCT OPERATIONAL EFFECTIVENESS AT DESIGN

YL I AN ] =S T OSSP P RPN 298
G Kh Irzaev

CALCULATION OF PARAMETERS OF TECHNOLOGICAL EQUIPMENT FOR DEEP-SEA

IMIINTIING Lot ettt e e bt e e ettt e e e at e e e s abe e e e ebaeeeasbbeeesabe e e e baeeeesaeeeesabeeeaabeseeessbeeesabeseanbeeeeassseeesnbeeesnbaeeanes 304

D A Yungmeister, S E Ivanov, A | Isaev
INFLUENCE OF PROCESS FLUIDS PROPERTIES ON COMPONENT SURFACE

CONVECTIVE HEAT EMISSION .. .oiiitiiciect ettt ettt et s e st s tte et e s e e s be e e ae e sasesabeestaeebaesaeeenbeesnneenneeins 310
T N Ivanova, A | Korshunov, P M Zavialov
HONING PROCESS OPTIMIZATION ALGORITHMS ..ottt et sbaa e 317

Ramil R. Kadyrov, Pavel N. Charikov, Valeria V. Pryanichnikova

DETERMINING PARAMETERS OF DOUBLE-WIEBE FUNCTION FOR SIMULATION OF

COMBUSTION PROCESS IN OVERLOAD DIESEL ENGINE WITH COMMON RAIL FUEL

FEED SYSTEM ...ttt b ettt bt h e b1t bt e st e b e e bt b e 4R b e bt e bt ekt e hb e eb e e st ekt e nb e s bt e R e e ke e ae e s b e et e e beanean 322
V G Kamaltdinov, V A Markov, | O Lysov

MODELING OF LOAD LIFTING PROCESS WITH UNKNOWN CENTER OF GRAVITY

POSTTION. ..ttt b e b e h b h bt e s e b 4R b oAb e e b e e b e 4R b oAb e e b e e Rt e h b e e bt e s b e Rt e b e s b e e b e e b e e ab e b e et b ene s 329
Y N Kamanin, M | Zhukov, A V Panichkin, R A Redelin

METHOD FOR AUTOMATED BUILDING OF SPINDLE THERMAL MODEL WITH USE OF

CAE SYSTEM ...ttt e e e e e e e et et e e e tbe e e e et be e e e beeeaabbeeeeabeeesabeee e beseeesbeeeaabeeeaassaeeeabeeeaateeeateaeaas 335
SV Kamenev

MODELING OF THERMAL PROCESSES ARISING DURING SHAPING GEARS WITH

INTERNAL NON-INVOLUTE TEETH ..ottt ettt ettt e e etae e et e e s aate e e s ta e e e sabee e sbaeeeanbaeeeas 342
N V Kanatnikov, P A Kanatnikova, V V Vlasov, A S Pashmentova

ROBOTIC SYSTEM FOR NON-DESTRUCTIVE TESTING OF COMPLEX SHAPED OBJECTS.........cccevenee. 347

BV Kavalerov, R A Fayzrakhmanov, R T Murzakaev, A N Polyakov, V V Artemev

METHOD FOR INCREASING OIL RESOURCES TRANSFORMERS WITH LONGTERM

OPERATION ...ttt h bbbt bt e s e e ke e st e e b £ 2R e e e R e oAb e A H £ e s e e eE £ eR b e Ah £ e s e e e R e e b e eh e e bt ebeen b e ebeesneabeenresbeenes 358
A S Khismatullin

GASIFICATION OF WOOD AND NON-WOOD WASTE OF TIMBER PRODUCTION AS

PERSPECTIVES FOR DEVELOPMENT OF BIOENERGY .....oiiiiiiiiiiiti et 364
Irina A Kislukhina, Olga G Rybakova

DEVELOPMENT OF STRUCTURAL DIAGRAM OF AUTOMATED DISPATCH CONTROL

SYSTEM FOR POWER CONSUMPTION AT NON-FERROUS METALLURGY ENTERPRISES..................... 370
RV Klyuev, I | Bosikov, M Z Madaeva, R A-V Turluev
MODELING OF PROCESSING TECHNOLOGIES IN FOOD INDUSTRY .....cccoiiiiiiiieieseeee e 375

V G Korotkov, R F Sagitov, V P Popov, V D Bachirov, Z R Akhmadieva, E A Tsirkaeva

DEVELOPMENT STRATEGY AND PROCESS MODELS FOR PHASED AUTOMATION OF

DESIGN AND DIGITAL MANUFACTURING ELECTRONICS .......ooiiiiirieeee e 385
G | Korshunov, A A Petrushevskaya, V A Lipatnikov, M S Smirnova

MODELS FOR FORMATION AND CHOICE OF VARIANTS FOR ORGANIZING DIGITAL

ELECTRONICS MANUFACTURING ..ottt et b e sb e e bbb e e ane s 391
G | Korshunov, M Y Lapkova, S L Polyakov, E A Frolova

DEVELOPMENT OF ELECTRIC DRIVE FOR CENTRIFUGAL MINE PUMPS IN SOLIKAMSK

POTASSIUM MINE GROUP BASED ON INDUSTRIAL OMRON CONTROLLER........cccoceiiiiiiiieieeeeeieee, 396
S N Kostarev, T G Sereda, N A Tatarnikova, O V Kochetova
MODELLING AND CONTROL SYSTEM OF MULTI MOTOR CONVEYOR. ...ttt 401

M S Kovalchuk, S V Baburin



TOTAL FOCUSING METHOD WITH CORRELATION PROCESSING OF ANTENNA ARRAY
B 1N 0 USSR 408
O A Kozhemyak, S | Bortalevich, E L Loginov, Y A Shinyakov, M P Sukhorukov

PRODUCT QUALITY MANAGEMENT BASED ON CNC MACHINE FAULT PROGNOSTICS

AND DIAGNOSIS ...ttt ettt e st e st e e e be e e be e sab e e be e et ee e beesabe e beeeree e beeeabe e beeesbaesabeenbeeateeebeenneeenrs 415
A M Kozlov, Kh M Al-Jonid, A A Kozlov, Sh D Antar
BIOFUEL MIXTURE COMPOSITION AND PARAMETERS OF EXHAUST GASES TOXICITY ....ccooceevviineens 426

V A Markov, V G Kamaltdinov, S S Loboda

STRUCTURAL NOISE AND ACOUSTIC CHARACTERISTICS IMPROVEMENT OF

TRANSPORT POWER PLANTS .ottt ste et et e sae e steesmaeeteeesteesseeanseensaeenteesneeanseessaneseesnseenseennees 433
N D Chaynov, V A Markov, A A Savastenko

DISTRIBUTED INFORMATION AND CONTROL SYSTEM RELIABILITY ENHANCEMENT BY

FOG-COMPUTING CONCEPT APPLICATION ...ttt ettt et re v save e ta e sva e saeesnneestaesnveennneannas 439
E V Melnik, A B Klimenko, D Ya lvanov
VORTEX TUBE IN WELL SEPARATORS ...ttt ettt ettt e st e et e e e e b e e e sate e e s ta e e e sbeeesatreaeannes 448

V | Afanasov, V V Abramov, R S Miroshnikov, V N Gaevsky, S P Dunaeva

POWER CONSUMPTION ANALYSIS OF PUMP STATION CONTROL SYSTEMS BASED ON
FUZZY CONTROLLERS WITH DISCRETE TERMS IN ITHINK SOFTWARE ...t 453
E A Muravyova, A V Bondarev, M | Sharipov, G R Galiaskarova, A | Kubryak

MATHEMATICAL MODEL OF SILICON SMELTING PROCESS BASING ON PELLETIZED

CHARGE FROM TECHNOGENIC RAW MATERIALS ..ottt e 460
NV Nemchinova, A A Tyutrin, V M Salov
NON-STATIONARY OPERATION OF GAS PIPELINE BASED ON SELECTIONS OF TRAVEL ........cccccueue. 467

A K Nikolaev, G H Samigullin, L G Samigullina, V G Fetisov

DEVELOPMENT OF STRUCTURAL MODEL OF ADAPTIVE TRAINING COMPLEX IN

ERGATIC SYSTEMS FOR PROFESSIONAL USE .......ooiiiiiiiiee ettt 472
A D Obukhov, D L Dedov, A E Arkhipov

STRUCTURAL MODEL OF CONTROL SYSTEM FOR HYDRAULIC STEPPER MOTOR

COMPLEX ...ttt h b b e s bbb E et s e h ek E e b E e b e h e b e R e ARt bR bbbt h bbb et 479
A D Obukhov, D L Dedov, A N Kolodin

IDENTIFICATION OF MATHEMATICAL MODEL OF HUMAN BREATHING IN SYSTEM

"ARTIFICIAL LUNGS - SELF-CONTAINED BREATHING APPARATUS™ ...t 486
P M Onevsky, M P Onevsky, V A Pogonin

DEVICES FOR THE TRANSFORMATION OF MOTION IN THE STRUCTURE OF

OSCILLATORY SYSTEM: DYNAMIC DAMPING OF OSCILLATIONS ......ocoiiiiiieitrieie e 496
A 1 Orlenko, N K Kuznetsov, Q T Vuong

GEOMETRIC AND COMPUTER-AIDED SPLINE HOB MODELING........cocoiiiiiiieieieie e 502
| G Brailov, T M Myasoedova, K L Panchuk, I V Krysova, Yu A Rogoza

SOLVING CROSS-DISCIPLINARY PROBLEMS BY MATHEMATICAL MODELLING........ccccociiniiiiiinn 511

D A Panfilov, V V Romanchikov, K N Krupin
STUDY OF TEMPERATURE FIELDS UNDER IMPACT OF FINE-FOCUSED HEAVY ION

BEAM ONTO METAL SUBSTRATES STRUCTURE ...ttt e st snee e snae e nneeaneas 519
A A Shmidberskaya, P A Shmidberskiy, R L Plomodyalo

PHYSICAL BASIS OF DESTRUCTION OF CONCRETE AND OTHER BUILDING MATERIALS................... 524
L A Suleymanova, | A Pogorelova, S V Kirilenko, K A Suleymanov

FINISH MILLING DYNAMICS SIMULATION CONSIDERING CHANGING TOOL ANGLES...........ccccevvennn. 530

B B Ponomarev, Nguyen Sy Hien

COMPLEX MODELING OF TECHNOLOGICAL PROCESSES IN PNEUMATIC MIXERS FOR

PRODUCTION OF DRY CONSTRUCTION MIXTURES ......ooiiiiiiiiieete sttt nneeaneas 539
T N Orekhova, O A Nosov, V S Prokopenko, A E Kachaev

APPROACH TO COMPUTER IMPLEMENTATION OF MATHEMATICAL MODEL OF 3-

PHASE INDUCTION MOTOR ...ttt sttt te et e et e et a e s te e ante e s te e e saeessteanbeessaeesteesneeenteeanaeesaeesnneenres 545
M Yu Pustovetov

ANALYSIS OF MEAN TIME TO DATA LOSS OF FAULT-TOLERANT DISK ARRAYS RAID-6

BASED ON SPECIALIZED MARKOV CHAIN ....ooiiiiie ettt sne s 551
P A Rahman, G D'K Novikova Freyre Shavier
RELIABILITY MODEL OF DISK ARRAYS RAID-5 WITH DATA STRIPING ......cccooiiiiiiiiiieeen 558

P A Rahman, G D'K Novikova Freyre Shavier

MODELING AND ANALYSIS OF DYNAMIC CHARACTERISTICS OF CARRIER SYSTEM OF

MACHINING CENTER IN MSC.ADAIMS ...ttt ettt e e e ste e s s e e teesnaeesbeesaeeesteesnseanneeaneas 565
AV Grinek, AV Rybina, | P Boychuk, | M Dantsevich, A V Hurtasenko



METHOD FOR AUTOMATION OF TOOL PREPRODUCTION......cociiiiiiiiieiieieesie et 571
D A Rychkov, A S Yanyushkin, D V Lobanov, P V Arkhipov

SIMULATION OF RANDOM ROAD MICROPROFILE BASED ON SPECIFIED CORRELATION

FUNGCTION L.ttt b ekt h ekt e s ookt e b e e ekt e R b e A b e e b8 e ke 4R b e A bt e h e oAbt ea b e eb e e st e ebeenb e nb e e bt ekt ene e s b e e b e e beanean 577
S P Rykov, O A Rykova, V S Koval, V G Vlasov, K V Fedotov
SMART MANUFACTURING OF COMPLEX SHAPED PIPE COMPONENTS.......ccoiiiiiiiiiineeeeese e 583

Y A Salchak, A A Kotelnikov, D A Sednev, V N Borikov
CONTROL OF FIXED-WING UAV AT LEVELLING PHASE USING ARTIFICIAL

N = I L] L USSR 588
Daher Sayfeddine

GEOMETRIC MODEL OF INDUCTION HEATING PROCESS OF IRON-BASED SINTERED

LAY = N 0 SRS 595

Yu V Semagina, M A Egorova

MODELING OF INDUSTRIAL STREAM AND RESOURCES OF MACHINE-BUILDING

ENTERPRISER COMPLEX OF WOOD PREPARATION ..ottt st nnee s 601
T G Sereda, S N Kostarev

MODELING OPERATION OF MECHANISM OF HOLISTIC MANAGEMENT OF

TECHNOLOGICAL PROCESSES AT ENTERPRISE ..ottt e e nneeananennee s 606
Igor Igorevich Shanin, Olga Aleksandrovna Boris

PRODUCTION TECHNOLOGY OPTIMIZATION OF BISCUIT BAKED BY ELECTRIC-

CONTACT WAL ettt b bt b et h bt b e b e o1 e b s e e h ek e e E e b E e b e ea b e b2 e R e ARt bt bt e s e bt e bt e b b et e b e bt et 612
G A Sidorenko, V P Popov, T V Khanina, E Sh Maneeva, M S Krasnova
ROBOTIC EDGE MACHINING USING ELASTIC ABRASIVE TOOL .....ccooiiiiiiiiiicnieiee e 618

AV Sidorova, E N Semyonov, A S Belomestnykh

INFLUENCE OF CO AND W POWDERS ON VISCOSITY OF COMPOSITE SOLDERS DURING

SOLDERING OF SPECIALLY SHAPED DIAMOND-ABRASIVE TOOLS ...ttt 623
E G Sokolov, S A Aref'Eva, L | Svistun

SYNTHESIS OF SYSTEM OF COORDINATED CONTROL OF ELECTRIC DRIVES WITH

ELECTRONIC REDUCTION ....coitiiitiiitt ettt ettt ste e st e e te e e sae e sbeesabeesbeeesaeesasesabeestaeesbeesaseenbeessneesreennreenres 629
I A Sokolova, SV Gavrilova, V | Domanov

DEVELOPMENT OF MATHEMATICAL MODELS FOR AUTOMATION OF STRENGTH

CALCULATION DURING PLASTIC DEFORMATION PROCESSING ........ccooiii ettt 635
SV Steposhina, O N Fedonin

EFFECT OF PLASMA SPRAYING MODES ON MATERIAL PROPERTIES OF INTERNAL

COMBUSTION ENGINE CYLINDER LINERS ...ttt ettt et e s taa e e e e s ebae e eatna e 641
O M Timokhova, O N Burmistrova, E A Sirina, R S Timokhov

MATHEMATICAL MODEL OF PROCESS OF LOADING OF EASY-DEFORMABLE OBJECT

ON GAS BUFFER LAYER ..otttk h e et h bbbttt b bbb et 646
O A Nosov, E S Tkachenko, S M Tolstolutskiy
ASYMMETRICAL CURRENT GENERATOR OPERATING MODES IN BATTERY CHARGING.................... 651

V'V Grebennikov, | V Ermoeva, T Z Togocheev

INFLUENCE OF MAN-MADE ALUMINOSILICATE RAW MATERIALS ON PHYSICAL AND

MECHANICAL PROPERTIES OF BUILDING MATERIALS. ...ttt 656
A A Volodchenko, V S Lesovik, A A Stoletov, E S Glagolev, A N Volodchenko, Z G Magomedov

COMPONENT-BASED CONTROL OF OIL-GAS-WATER MIXTURE COMPOSITION IN

PIPELINES ...ttt bbb b bk b e bbbtk R e e b e ekt e b £ e b e R bt bbb e bt e bt bt bt b et et e b e 662
I N Voytyuk

INTERRELATED DIMENSIONAL CHAINS IN PREDICTING ACCURACY OF TURBINE

WHEEL ASSEMBLY PARAMETERS. ...ttt sb et an e nre e 670
M V Yanyukina, M A Bolotov, N V Ruzanov

NEURAL NETWORK TO DIAGNOSE LINING CONDITION. ..ottt 676

V A Yemelyanov, N Y Yemelyanova, A A Nedelkin, M V Zarudnaya
CAD-BASED STRENGTH ANALYSIS OF EK-18 EXCAVATOR BUCKET CONSTRUCTION

FOR MOUNTING OF ANTI-ADHESIVE DEVICES .......o oottt sttt st nnn e 681
S A Zenkov, D V Lobanov
ACCURACY INCREASE OF SELF-COMPENSATOR ...ttt ettt et s e stte e st e s staa e s snbe e e saraaeanns 687

S Ts Zhambalova, A A Vinogradova
PRINCIPLES OF DESIGNING CYBER-PHYSICAL SYSTEM OF PRODUCING MECHANICAL

ASSEMBLY COMPONENTS AT INDUSTRY 4.0 ENTERPRISE.........ccoi it 692
AV Gurjanov, D A Zakoldaev, A V Shukalov, | O Zharinov
ALGORITHM FOR DESIGNING SMART FACTORY INDUSTRY 4.0 ...ccoiiiiiecii e 697

AV Gurjanov, D A Zakoldaev, A V Shukalov, | O Zharinov



SYSTEMATIC APPROACH TO OPTIMAL DESIGN OF INDUCTION HEATING
INSTALLATIONS FOR ALUMINUM EXTRUSION PROCESS .......ooooiie ittt see e seesee e snae e nnee s 704
L S Zimin, A G Sorokin, A S Egiazaryan, O V Filimonova

PART 2

MATERIAL SCIENCE IN MECHANICAL ENGINEERING

WEAR-RESISTANCE INVESTIGATION OF ELECTRO-SCREEN COATINGS OBTAINED

USING ELECTROEROSIVE POWDERS OF MICRO AND NANOFRACTIONS .....ccooiieie e 711
E V Ageev, A Yu Altukhov, Yu V Malneva, A N Novikov
MICROSCOPIC ANALYSIS OF NANOSTRUCTURED PLASMA COATINGS.......cccco o 716

E V Ageev, A Yu Altukhov, E V Ageeva, S V Khardikov
PHASE COMPOSITION OF ELECTROSPARK COATINGS BASED ON ELECTROEROZIVE

POWDERS OF MICRO AND NANOFRACTIONS ... .ottt nb e 721
E V Ageev, A Yu Altukhov, E V Ageeva, A N Novikov
X-RAY DIFFRACTION ANALYSIS OF NANOSTRUCTURAL COATINGS ..ottt 726

E V Ageev, A Yu Altukhov, R A Latypov, V I Kozlikin

X-RAY STRUCTURAL ANALYSIS OF SINTERED SAMPLES FROM ELECTROEROZIVE

COBALTCHROME POWNDERS. ...ttt ettt e et te e s ta e st e e st e e sae e sst e e abeesseeasteesateanteeataeeseesnseensaeanneenneenns 732
E V Ageev, A Yu Altukhov, A N Novikov, L P Kuznetsova

INFLUENCE OF DAD-TA TEMPERATURE-REDUCING ADDITIVE ON PHYSICAL AND

MECHANICAL PROPERTIES OF BITUMEN AND COMPACTION OF ASPHALT CONCRETE..........ccccueu... 738
V'V Yadykina, A E Akimov, A | Trautvain, V S Kholopov

ENHANCING WEAR RESISTANCE OF WORKING BODIES OF GRINDER THROUGH LINING

CRUSHED MATERIAL ... oottt st ettt s ettt e st e et e e s s e e teeamae e teeaseeesseeanteeseeanteeaseeanteensenesseeanseenseennanennenan 743
A A Romanovich, D M Annenko, M A Romanovich, | V Apukhtina
HARDENING PARTS BY CHROME PLATING IN MANUFACTURE AND REPAIR ......ccccooiveieeee e 750

V K Astanin, E V Pukhov, Y A Stekolnikov, V V Emtsev, O A Golikova

METHODS TO IMPROVE EFFICIENCY OF PRODUCTION TECHNOLOGY OF THE

INNOVATIVE COMPOSITE CEMENTING MATERIALS .....oooe ettt 756
A N Babaevsky, A A Romanovich, E S Glagolev

EUTECTIC COMPOSITE NIAL-CR PROPERTIES MODELING BASED ON INTERATOMIC

INTERACTION FORCES. ...ttt ettt e ettt e e et e e e e ab e e e s bae e e eabeeeesabeeesateeeeassaeeassbeeesnbeeaansenaans 760
I Kh Badamshin
MODIFIED PAVEMENT CEMENT CONCRETE .....coitii ittt ettt et e e eave s e satae e s etveeesnaeesanbaeeanes 765

L N Botsman, M S Ageeva, A N Botsman, S M Shapovalov

IMROVEMENT OF OPERATION STABILITY OF CRUCIAL PARTS AND CONSTRUCTIONS

WHEN REPAIRING DREDGES AND OTHER MINING MACHINES EXPLOITED IN

CONDITIONS OF NORTH ...ttt ittt sttt sttt e s st e et e e ste e bt e s st e e beeasteesneeanbeesbeeebeesabeanteeaneeenneenns 172
V L Broido, S U Krasnoshtanov

ON ISSUE OF RECONSTRUCTION AT CENTRAL DISTRIBUTION SUBSTATION BY

EXAMPLE OF ONE OF PLANTS OF CHELYABINSK REGION ......cooiiiiiieiiesie e see e 77
O G Brylina, K D Semenova, V Yu Shashkin

DEVELOPMENT OF ROAD SOIL CEMENT COMPOSITIONS MODIFIED WITH COMPLEX

ADDITIVE BASED ON POLYCARBOXYLIC ETHER ....cuiiiiiiiie ettt s 783
P E Bulanov, E A Vdovin, L F Mavliev, D A Kuznetsov

COMPOSITE GYPSUM BINDERS WITH SILICA-CONTAINING ADDITIVES ...t 790
NV Chernysheva, V S Lesovik, M Yu Drebezgova, S V Shatalova, A H Alaskhanov

DEVELOPMENT OF COMPOSITE MEMBRANE MATERIALS FOR FUEL CELLS.........ccccooviiiiiiniieiee, 798

OV Lebedeva, A N Chesnokova, Yu N Pozhidaev, S D Maksimenko, E A Malakhova, T V Raskulova
ON DAMPING OF SCREW DISLOCATION BENDING VIBRATIONS IN DISSIPATIVE

CRYSTAL: LIMITING CASES ... oottt bbbttt sb et b e b s bt e bk e e b bt et et e e b saeenes 803
V V Dezhin

INVESTIGATION OF WELDED JOINTS OF ALUMINIUM ALLOYS USING SUBMINIATURE

EDDY-CURRENT TRANSDUGCERS .......coooiitiiiiie ittt et b et en e 809
S F Dmitriev, AV Ishkov, A O Katasonov, V N Malikov, A M Sagalakov

ASPHALT CONCRETE MODIFIED BY RUBBER CRUMBS IN TRANSPORT CONSTRUCTION. .........ccc... 816
G S Duhovny, Av Karpenko

NEW POINT OF VIEW ON MATERIALS DEVELOPMENT .....oiiiiiiie et 822

MY Elistratkin, V S Lesovik, L H Zagorodnjuk, E A Pospelova, S V Shatalova



APPLICATION OF CEMENTITIOUS COMPOSITES IN MECHANICAL ENGINEERING.........c..ccoooiiiiiiee, 829
R S Fediuk, R A Ibragimov, V S Lesovik, A K Akopian, A A Teleshev, L R Khankhabaev, A S Ivanov

UTILIZATION OF WASTE OF COAL-MINING ENTERPRISE IN PRODUCTION OF BUILDING

I AT ERIALS ...ttt e ettt e e ettt e st e e e e ebbeeeebbe e e sabeeeabeeeeesbeeeesabeeeabbeeeassbeeesabeeeabbeeeassbeeesabeeeanbesesnes 835
A D Chugunov, E G Filatova, A A Yakovleva

PRODUCTION OF HIGH-QUALITY POLYDISPERSE CONSTRUCTION MIXES FOR

ADDITIVE 3D TECHNOLOGIES. ... ..ottt et e e e e e s e e et e e e st e e e s ab e e e sbeee e s bt e e e sabeeesbeeeaanns 839
M D Gerasimov, Yu V Brazhnik, P S Gorshkov, S S Latyshev

PHASE TRANSFORMATIONS IN FUNCTIONAL COATINGS OF TUNGSTEN CARBON

LI = = S OO RSSO PRTROPPR 849
SV Davydov, A O Gorlenko

TECHNOLOGICAL FEATURES OF METALLIC ZINC COATINGS OBTAINED DURING

MECHANOCHEMICAL SYNTHESIS, IMPLEMENTED IN CONDITIONS OF VIBRO-WAVE

TECHNOLOGICAL SYSTEMS ...ttt st ettt tb e st ae s te e st e e be e et e e s beesabe e baeesbeesaeeabeesteeenbeesareebeeenees 855
V V lvanov, N S Dontsov, A V Kirichek

INVESTIGATION OF OPTIMAL CHEMICAL COMPOSITION OF CAST ALUMINUM ALLOYS

FOR VIBRATIONAL MECHANICAL-CHEMICAL POLISHING AND DEPOSITION OF

PROTECTIVE AND DECORATIVE COATINGS .....ooiii ettt see st aa s e snte e teesnaa e sneesnanesnaesnsaenneeaneas 861
V V Ivanov, S | Popov, A V Kirichek

INFLUENCE OF PROCESSING FACTORS OVER CONCRETE STRENGTH. .....cccoiiiiee e 867
K A Kara, A V Dolzhenko, | S Zharikov

FINE-GRAIN CONCRETE FROM MINING WASTE FOR MONOLITHIC CONSTRUCTION.........cccocvvvvinvennnnn 875
RV Lesovik, M S Ageeva, G A Lesovik, D M Sopin, O V Kazlitina, A A Mitrokhin

PLASTER-BASED MAGNETITE COMPOSITE MATERIALS IN CONSTRUCTION ......coccoiiiiiiiieece e 880

V G Klimenko, G A Kashin, T A Prikaznova
CORROSION PHENOMENA IN SODIUM-POTASSIUM COOLANT RESULTING FROM

SOLUTE INTERACTION IN MULTICOMPONENT SOLUTION .....cciiiitecie ettt ee e 887
V P Krasin, S | Soyustova

FEATURES OF CREATION AND PROPERTIES OF STEEL-ALUMINUM COMPOSITE WITH

DIFFUSION BARRIER ...t bttt b bbbttt b e bt n et b e 893
V | Kuz'Min, V | Lysak, E V Kuz'Min, S A Legkodimov
ACTIVATED MINERAL POWDERS FOR ASPHALT CONCRETE MIXTURE.........ccccociiiiiiiiiinneceecee 899

D A Kuznetsov, E A Lukash
TEXTILE-REINFORCED CONCRETE USING COMPOSITE BINDER BASED ON NEW TYPES

OF MINERAL RAW MATERIALS ...ttt ettt sttt et et e et e e te e e ste e sateanteestaeeseesnaeenbaesnneenneeans 904
V S Lesovik, E S Glagolev, D Y Popov, G A Lesovik, M S Ageeva

USE OF RUBBER CRUMBS IN CEMENT CONCRETE ...ttt te st eaa e nnne s 911
A A Longvinenko

THEORY AND PRACTICE OF COMPLEX PROCESSING OF TECHNOGENIC FIBROUS

LAY N =L N I PSSR 916

M V Sevostyanov, V S Sevostyanov, A V Osokin, | G Martakov

THE CHOICE OF IRON-CONTAINING FILLING FOR COMPOSITE RADIOPROTECTIVE

IVATERIAL ...ttt b ekt h et b e s b e h e e s e e b e e R b e A b £ 21 e e b e e R b e A E £ 2 h e £ R e 4R b e Ab £ e R e e e Rt e mb e nb e e b e et e e nnenbenbeebeanean 921
P V Matyukhin

SEMITRANSPARENT CERAMIC HEAT-INSULATION OF ECO-FRIENDLY LOW- HEAT-

REJECTION DIESEL ..ottt bbb b bt et b bbbttt b bt et b ettt b e 927
V G Merzlikin, M O Gutierrez, A R Makarov, A V Kostukov, A A Dementev, S V Khudyakov, F A Zagumennov
CONNECTIVITY OF GLASS STRUCTURE. OXYGEN NUMBER .......ccoiiiiiiiii s 941

E F Medvedev, N | Min'Ko
ENGINEERING DESIGN OF SAFE AUTOMOBILE FRONT STRUT TOWER BRACE WITH

PREDETERMINED DESTRUCTION......ooiiititiiieie ettt sttt bbbt et e s beenesbe e b e sbe e e e sbeenbenbeesneanean 953
R Ye Mironenko, E Yu Balaev, Zh M Blednova

DEFINING ROLLED METAL PERFORMANCE FOR COLD BOLT UPSETTING (BOLT HEAD) .......cccc........ 959
G V Pachurin, S M Shevchenko, A A Filippov, M V Mukhina, N A Kuzmin

RESEARCH OF PROCESSES OF HEAT EXCHANGE IN HORIZONTAL PIPELINE........ccccocociiiineiieeie 966

A K Nikolaev, V P Dokoukin, Y V Lykov, V G Fetisov

PECULIARITIES OF PHYSICAL AND CHEMICAL PROCESSES OF CLINKER FORMATION

IN RAW MIXES WITH INCREASED CONTENT OF MAGNESIUM OXIDE IN PRESENCE OF

[ I VL N T I SRS 973
I N Novoselova, A G Novosyolov



INFLUENCE OF COMPOSITION OF FUNCTIONAL ADDITIVES AND DEFORMATION

MODES ON FLOW BEHAVIOR OF POLYMER COMPOSITE MATERIALS ...

N N Onoprienko, Sh M Rahimbaev
ELECTROCRYSTALLIZATION AND PROPERTIES OF SUPERSATURATED SOLID

SOLUTIONS OF COPPER .....ociiiiiiiit bbb bbb

V'V Povetkin, T E Ivanova, A V Ismagilova

INDUSTRIAL WASTE TREATMENT AND APPLICATION IN RUBBER PRODUCTION ......cccccooiiiiiiiiinns

I N Pugacheva, L V Popova, P S Repin, L V Molokanova

INFLUENCE OF REACTIVE FILLERS ON CONCRETE CORROSION RESISTANCE..........ccoooiiiiiiiieee

Sh M Rakhimbayev, N M Tolypina, E N Khakhaleva

MODEL FORECASTING OF PHASE COMPOSITION OF ELECTROLYTIC ALLOYS CO-NI-

IVIN (PART L) ittt ettt ettt st b et e s e s e bt et e s b e e b e e e s e R e es e eE e e A e e b e e e m s e s e e Rt e b e e be e bene et e s e ene et e abesbe st et ereaneateatens
V'V Schmidt, | G Zhikhareva

STRUCTURE AND MAGNETIC PROPERTIES OF CO-NI-MN ALLOY COATINGS (PART 2) ....ccccovvvnvennne
V'V Schmidt, | G Zhikhareva, N V Smirnova, V P Shchipanov

FLOWABILITY OF CEMENT POWNDER.......couiiiiiiiet ittt
L D Shahova, E S Chernositova, J V Denisova

MODIFIED BINDERS ON THE BASIS OF FLOTATION TAILINGS........oooiiiiee e
N A Shapovalov, L Kh Zagorodnyuk, A Yu Shchekina, A | Gorodov

STIMULATION OF PROCESSES OF SELF-PROPAGATING HIGH TEMPERATURE

SYNTHESIS IN SYSTEM Tl + AL AT LOW TEMPERATURES BY INFLUENCE OF y-QUANTA.........c.c.c....
AV Sobachkin, M V Loginova, A A Sitnikov, V | Yakovlev, V Yu Filimonov, A V Gradoboev

POROUS MATERIALS BASED ON FOAMING SOLUTIONS OBTAINED FROM INDUSTRIAL

I V Starostina, A N Antipova, | V Ovcharova, Yu L Starostina

STUDYING HEAT-AFFECTED ZONE DEFORMATIONS OF ELECTRIC ARC WELDING ........ccccevvevurennee.
R I Suleimanov, L Z Zainagalina, M Ya Khabibullin, L M Zaripova, N O Kovalev

IMPACT OF FOAMED MATRIX COMPONENTS ON FOAMED CONCRETE PROPERTIES...........cccceuvenee.
V N Tarasenko

STUDYING BREAKING OF INVERTED EMULSIONS WITH THERMOLYSIS PURIFICATION

G | Tarasova, O N Shevaga, E O Grachyova

SYNERGETICS OF HARDENING CONSTRUCTION SYSTEMS. ...t
A D Tolstoy, V S Lesovik, E S Glagolev, A | Krymova

HIGH-INTENSITY IMPLANTATION OF ALUMINIUM IONS INTO VT1-0 TITANIUM ALLOY ........cc........
V'V Ovchinnikov, | A Kurbatova, E V Lukyanenko, N V Uchevatkina, S V Yakutina

ELECTRODYNAMICS OF FRICTIONAL INTERACTION IN TRIBOLINK "METAL-

POLY ME R .ottt bbbt e bt e b s Rt e be R e R e e Rt AR e e A b e Rt e Ao Rt b e R e Re R e e b e eR e e be b e e beeReerenreens
N A Volchenko, P S Krasin, A | Volchenko, D Yu Zhuravlev

ELECTROCHEMISTRY WITH DOUBLE ELECTRICAL LAYERS IN FRICTIONAL

INTERACTION METAL-POLYMER TRIBOLINK ... ..ooitiitiie ittt nnee s
N A Volchenko, P S Krasin, D A Volchenko, A V Voznyi

NANOSIZED CARBON MODIFIER USED TO CONTROL PLASTIC DEFORMATIONS OF

ASPHALT CONCRETE ..ottt sttt s et e s e e te e sab e e te e e s aeesaeeanbeeateeesteessaeanteeaseeeseeanseenseeaneeeseenns
M A Vysotskaya, S Yu Shekhovtsova, D V Barkovsky

MATRICES OF RADIATION-PROTECTIVE COMPOSITES USING BISMUTH OXIDE .......c.cccooviiiiiiiiinnne
S Yu Yashkina, V A Doroganov, Yu N Trepalina, V A Loktionov, E | Evtushenko

PHASE TRANSFORMATION IN RAPIDLY QUENCHED FE-CR-CO-MO-TI-SI-B ALLOYS.......cccocvviveneenn
D G Zhukov, V S Shubakov, E Kh Zhukova, M V Gorshenkov

PROCESSING EQUIPMENT, MECHANICAL ENGINEERING PROCESSES AND METALS
TREATMENT

INFLUENCE OF ULTRASONIC SOUND ON PHYSICO-MECHANICAL CHARACTERISTICS

OF TITANIUM ALL Y S ittt e et e e e et e e et e e e e aab e e e e sh b e e e sabeeeeasbbeeeaabeeesbaeeeaabeeeesabaeesntneeasneas
O M Akushskaya, N D Papsheva

ANALYTICAL AND REGRESSION MODELS OF GLASS ROD DRAWING PROCESS........ccccccoviiiviieeeiienn,
L B Alekseeva

INVESTIGATION OF FORMATION OF CUT OFF LAYERS AND PRODUCTIVITY OF SCREW

IMILLING PROGCESS. ...ttt ettt ettt e e bt e e ettt e e e tab e e e st e e e e abbeeeebbee e sabeeeaabeseeebteeesabaeesabaaeeeasbeeesabeeesbaeeeas
S K Ambrosimov, A V Morozova



NEW ROTATOR DYNAMIC MODELS ...ttt sttt bbb se e bt e b e seeaneannenbe e 1114
E S Antipina, S N Zhilin, G V Kukinova

ASSESSMENT OF WEAR DEPENDENCE PARAMETERS IN COMPLEX MODEL OF CUTTING

TIOOL WEAR ...ttt ettt e ettt e e e et e e e ettt e e s bae e e etbte e e aabee e s baeeeaabbeeesabeeesabaeeeesbteeesabeeeabeeeeasbaeesasbeeesnteseanes 1120
AV Antsev, N | Pasko, N V Antseva

QUALITY ASSURANCE OF TECHNICAL SPECIFICATION APPROVAL PROCESS .......ccocoiivniiiniiiieninninnns 1128
V Yu Antsev, N V Antseva, E A Chernecova

METHODOLOGY FOR CALCULATING POWER CONSUMPTION OF PLANETARY MIXERS.................. 1134

S | Antsiferov, V P Voronov, E | Evtushenko, E A Yakovlev

RESEARCH KINETIC OF MOTION OF MILLING BODIES IN BALL MILL, OUTFIT HEAT-

EXCHANGE UNIT AND CALCULATION OF ITS ENERGY PERFORMANCE ......ccoccooiviiieieesee e 1143
A A Romanovich, M A Romanovich, | V Apukhtina

DETERMINATION OF HIGH-STRENGTH MATERIALS DIAMOND GRINDING RATIONAL

IMIODIES ...t h bt b et h b h e E b E bR R R R R E R R R R R bRt b Rttt n b re 1149
P V Arkhipov, D V Lobanov, D A Rychkov, A S Yanyushkin
PLASMA CARBURIZING WITH SURFACE MICRO-MELTING .....ccotiiiiiiieitec e 1154

A E Balanovsky, M V Grechneva, Vu Van Huy, B B Ponomarev
STRENGTHENING OF SURFACE LAYER OF MATERIAL BY WAVE DEFORMATION

MULTI-CONTACT LOADING.... ..ottt ettt et ettt e e et e e s e b e e e e etb e e e sabaeeaatbeeeesbbeeesabeeeaaaaseeesbbeeesabeeesasaeeeas 1162
AV Kirichek, S V Barinov, A V Aborkin, A V Yashin, A A Zaicev
ANALYSIS OF DYNAMICAL RESPONSE OF AIR BLAST LOADED SAFETY DEVICE ........cccoovvevveiieeiens 1168

S N Tropkin, R R Tlyasheva, M | Bayazitov, | R Kuzeev

TECHNOLOGICAL PARAMETERS OF PROCESS OF ELECTROEROSIVE PIERCING OF

MICROHOLES AT DIFFERENT PROCESSING DEPTHS ..o 1174
A F Boyko, T A Blinova, T A Duyun

STUDY OF POWDER COATINGS FORMATION MODES IN TRANSPORT MACHINE-

BUILDING INDUSTRY ...ttt ittt b e st teshe et s bt et b et e s bt et e e b e e b e e b b e ke e b e et e ebeenbe et e e nbeaneenbenbean 1181
A S Bodrov, A V Panichkin, Y N Kamanin, M V Kulev

PRODUCTION OF TRANSITIONAL DIFFUSED LAYERS BY ELECTROSPARK COATING .......cccoecvnennene 1187
Vladislav P. Smolentsev, Alexander I. Boldyrev, Evgeniy V. Smolentsev, Alexander A. Boldyrev, Vladislav L.
Mozgalin

INFLUENCE OF DEEP CRYOGENIC TREATMENT ON STRUCTURE AND WEAR

RESISTANCE OF MATERIALS OF HYDRAULIC BREAKER CHISELS........ccco o 1192
V | Bolobov, Thanh Binhle

NUMERICAL APPROACH IN DEFINING MILLING FORCE TAKING INTO ACCOUNT

CURVED CUTTING-EDGE OF APPLIED MILLS.......ciiiiiiiiieei e 1197
| R Bondarenko

INFLUENCE OF FORCES ACTING ON SIDE OF MACHINE ON PRECISION MACHINING OF

LARGE DIAMETER HOLES ... .ottt bbbt b bbb bbbt bbb 1202
M A Fedorenko, J A Bondarenko, T M Sanina

THEORETICAL STUDY OF CUT AREA OF REDUCTION OF LARGE SURFACES OF

ROTATION PARTS ON MACHINES WITH ROTARY CUTTERS "EXTRA™ ...t 1207
J A Bondarenko, M A Fedorenko, A A Pogonin
DEVELOPMENT OF METHODS AND EQUIPMENT FOR SHEET STAMPING........cccccviiiiiiein e 1217

A Yu Botashev, N U Bisilov, R S Malsugenov

USING FUZZY MODELS IN MACHINING CONTROL SYSTEM AND ASSESSMENT OF

SUST AINABILITY ettt bbb b e st e b s e e b e s b e b e e b e e R e e R b e s bt e b e e bt e b e bt e b e e bt ane e b e nre e 1223
AV Grinek, | P Boychuk, | M Dantsevich

HIGH-QUALITY POLY-DISPERSED MIXTURES APPLIED IN ADDITIVE 3D

TECHNOLOGIES. ...ttt s et s e et e et e e e s teeaa b e e be e e st e e ssseeabeeaReeesseesnte e teeesteeaseeanteesreennsaenns 1229
M D Gerasimov, Yu V Brazhnik, P S Gorshkov, S S Latyshev
ESTIMATION OF STRENGTH PARAMETERS OF SMALL-BORE METAL-POLYMER PIPES.................... 1239

V V Shaydakov, K V Chernova, A V Penzin

BEARING CAPACITY AND RIGIDITY OF SHORT PLASTIC-CONCRETE-TUBAL VERTICAL

COLUMNS UNDER TRANSVERSE LOAD .......coitiiiiiet ittt n b b ane e nre e 1245
AV Dolzhenko, A E Naumov, A E Shevchenko

SYNTHESIS AND IDENTIFICATION OF PARAMETERS OF REGENERATIVE DEVICE FOR

REVERSING LINK WITH INCREASING SPEED ......ccooiiiiiieitiiee ettt sttt sne e e e 1253
N N Dubinin, S A Mikhailichenko, S I Goncharov

STUDYING QUICK COUPLER EFFICIENCY IN WORKING ATTACHMENT SYSTEM OF

SINGLE-BUCKET POWER SHOWEL .......ccctiiiiitiics ettt 1258
E V Duganova, N A Zagorodniy, D N Solodovnikov, A S Korneyev



KINEMATICAL SIMULATION OF ROBOTIC COMPLEX OPERATION FOR IMPLEMENTING

FULL-SCALE ADDITIVE TECHNOLOGIES OF HIGH-END MATERIALS, COMPOSITES,

STRUCTURES, AND BUILDINGS.......coo ottt ettt e e ettt e et e e e st e e s ebae e e ebte e e sabeeesbaeeeesbaeeesabaeestaeeeanes 1264
S | Antsiferov, M lu Eltsov, P A Khakhalev

IMPROVING MACHINING ACCURACY OF CNC MACHINES WITH INNOVATIVE DESIGN

IMIETTHODS.. ..t h b b et h bt h e E bt bbbk A H b€ etttk e e bbbt et bt eh e bt bt bt e e enenbeare 1269
NV Yemelyanov, | V Yemelyanova, V L Zubenko
PROCESSING EQUIPMENT FOR GRINDING OF BUILDING POWDERS.........ccccooiiiiiiiiieecesee e 1275

R S Fediuk, R A Ibragimov, V S Lesovik, A A Pak, V V Krylov, M M Poleschuk, N Y Stoyushko, N A Gladkova

IMPACT OF OSCILLATIONS OF SHAFTS ON MACHINING ACCURACY USING NON-

STATIONARY MAGCHINES. ... ..ottt b et ket b e etk e e a e sb e e s b e e ke e s b e e bt e st e sbeenbenbeesaenbeanees 1281
M A Fedorenko, J A Bondarenko, A A Pogonin

RESEARCH OF THE VALUE OF LINEAR DISTORTION OF RENEWABLE SURFACE OF

PART DURING ROTARY PROCESSING OF BULKY ITEMS WITHOUT DISMANTLING UNIT ........c..cc..... 1287
J A Bondarenko, M A Fedorenko, A A Pogonin

STUDY OF PROCESS OF TRUEING DIAMOND GRINDING WHEELS ON METAL BONDS BY

METHOD OF FREE ABRASIVE AFTER PROCESSING OF LEUCOSAPPHIRE BLANKS...........cccooiiiiiniee 1293
O N Fedonin, A V Handozhko, A G Fedukov

QUALITY EVALUATION OF CARBONACEOUS INDUSTRIAL BY-PRODUCTS AND ITS

EFFECT ON PROPERTIES OF AUTOCLAVE AERATED CONCRETE ......cccco ittt 1299
E V Fomina, V S Lesovik, A E Fomin, N | Kozhukhova, M S Lebedev

STUDYING HARDNESS, WORKABILITY AND MINIMUM BENDING RADIUS IN

SELECTIVELY LASER-SINTERED TI-6AL—-4V ALLOY SAMPLES ..ottt 1306
NV Galkina, Y A Nosova, A V Balyakin

SUBSTANTIATION OF BASIC SCHEME OF GRAIN CLEANING MACHINE FOR

PREPARATION OF AGRICULTURAL CROPS SEEDS ...ttt se st nnee e nnee s 1312
A M Giyevskiy, V | Orobinsky, A P Tarasenko, A V Chernyshov, D O Kurilov

ON CONDITION EVALUATION OF AXLE UNIT BEARINGS OF WHEEL PAIR .....cccccov i 1317
V'V Glotov, M A Romashchenko, I V Ostroumov, 1l V Kondratiev

THEORETICAL ASPECTS OF DIAGNOSTICS OF CAR AS MECHATRONIC SYSTEM ....ccocovevviiviiieiiein 1322

A A Goncharov, E V Bondarenko, S Yu Krasnoshtanov

DETERMINATION OF VERTICAL PRESSURES ON RUNNING WHEELS OF FREIGHT

TROLLEYS OF BRIDGE TYPE CRANES. ...ttt ettt ettt e et e e e et e e e e eat e e e ebae e e aateaeaanes 1331
K A Goncharov, | A Denisov

INVESTIGATION OF PHYSICAL PROPERTIES OF MAGNETIC LIQUIDS IN ALTERNATING

AND CONSTANT MAGNETIC FIELDS ......c oottt ettt ettt e e st e e et e st e e e s tbae e e eabee e sbaeeeenraeeens 1337
A O Gorlenko, S P Shetz

DYNAMIC LOADS DURING FAILURE RISK ASSESSMENT OF BRIDGE CRANE

STRUGCTURES ... h b bt h bbb et h e bt bRt n e b et et e b e e bt bbbt ese et nens 1342
A D Gorynin, V Yu Antsev, A N Shaforost
TORSIONAL VIBRATIONS OF SHAFTS OF MECHANICAL SYSTEMS......coiiiie e 1346

V A Gulevsky, A N Belyaev, T V Trishina
RESEARCH INTO PROPERTIES OF WEAR RESISTANT CERAMIC METAL PLASMA

(01 @ 7 AN I 11T TSR 1351
V V Ivancivsky, V Yu Skeeba, E A Zverev, N V Vakhrushev, K A Parts
OPTIMIZATION OF HOLE GENERATION IN TH/CFRP STACKS.....cci ittt 1356

Y N Ivanov, A E Pashkov, N S Chashhin
TECHNOLOGICAL SUPPORT OF TOOL WEAR RESISTANT QUALITIES AND COST SAVING

OF PROCESS OF PLANETARY GRINDING OF FLAT PARTS ...ttt 1367
T N Ivanova, D C Lyupa, N F Revenko, T A Berkutova, O A Silivanova
RESEARCH ON OPERATION MODE OF ABRASIVE GRAIN DURING GRINDING .......cccccooiiiniiieiieeniee 1377

T N Ivanova, V B Dement'Ev, O V Nikitina
RESEARCH OF GRINDING PROCESS OF GEARS WITH INVOLUTE PROFILE TO INCREASE

ITS EFFICIENCY ..ottt h bbb bbb b et h b bbbt e bbbt bt b e et e b e en e 1385
T N Ivanova, A | Korshunov, I N Sannikov, V N Tyukpiekov

SIMULATION OF LEAKAGE THROUGH MECHANICAL SEALING DEVICE ..........cccoiiiiiiniiiceneeciee 1392
V P Tikhomorov, O A Gorlenko, M A Izmerov

DEFORMATION PROCESSES WITHIN WHEEL-RAIL ADHESION IN CONTACT AREA ... 1398

A Yu Albagachiev, A M Keropyan

KINETIC PARAMETERS OF GRINDING MEDIA IN BALL MILLS WITH VARIOUS LINER

DESIGN AND MILL SPEED BASED ON DEM MODELING .......ccocciiiiiiiiiiie et 1405
P A Khakhalev, Vs Bogdanov, V M Kovshechenko



DESIGNING ENERGY-EFFICIENT ASPIRATION HOODS USED FOR PROTECTION DURING

RELOADING OF MOLDINGS COMPOUNDS AT CASTING SHOPS OF MACHINE-BUILDING

L VI o e ] SRS
V M Kireev, A B Goltsov, V A Minko, | A Buryanov

ANALYSIS OF POSSIBLE DESIGNS OF PROCESSING UNITS WITH RADIAL PLASMA

V'V Kolesnik, SV Zaitsev, V S Vashilin, M V Limarenko, D S Prochorenkov

PART 3

STUDY OF DEVICE FOR PRECOMPACTION AND UNIFORM SUPPLY OF MATERIALS TO

WORKING BODIES OF AGGREGATE ...ttt st et sttt s ae et ssee e e e sneaenbeesnteenneennreanne
A A Romanovich, R S Kolesnikov, M A Romanovich

AUTOMATIC MEASURING SYSTEM FOR OIL STREAM PARAFFIN DEPOSITS

LA N | I o TSSO
AV Kopteva, V Yu Koptev

BALANCING FAST-ROTATING PARTS OF HAND-HELD MACHINE DRIVE ......cccccoooviiiiiiece e
V S Korotkov, E A Sicora, L V Nadeina, Wang Yongzheng

MANAGEMENT OF IN-TUBE PROJECTILES USING ACOUSTIC CHANNEL........cccoovniiiiiieiiseeie e
M A Kostina, S | Bortalevich, E L Loginov, Y A Shinyakov, M P Sukhorukov

METHOD OF INDIVIDUAL FORECASTING OF TECHNICAL STATE OF LOGGING

LAY O 1 AL SR
V G Kozlov, V A Gulevsky, A V Skrypnikov, V S Logoyda, A S Menzhulova

NUMERICAL ANALYSIS AND EXPERIMENTAL STUDIES ON SOLENOID COMMON RAIL

DIESEL INJECTOR WITH WORN CONTROL VALVE ...ttt
S. N. Krivtsov, I. V. Yakimov, S. P. Ozornin

INFLUENCE OF GAS-POWDER LASER CLADDING'S TECHNOLOGICAL PARAMETERS ON

STRUCTURAL CHARACTERISTICS OF CORROSION-RESISTANT STEELS' RESTORED

SURFACE LAYER ..ottt sttt sttt ettt et e e b e s s bt e ke e s te e sh e e e a b e e e bt e et e e aR b e e be e e st e e nneeanbeenbeeenteenneeants
S E Krylova, S P Oplesnin, M | Goltyapin

MATHEMATICAL MODEL OF ROD OSCILLATIONS WITH ACCOUNT OF MATERIAL

RELAXATION BEHAWVIOUR ...ttt ettt te e sst e e e e s s e e teeanteeteeesaeesseeanteenseeenaeennseenseenneen
IV Kudinov, V A Kudinov, AV Eremin, V'V Zhukov

ACOUSTIC RESEARCHES OF LIQUID CRYSTALS AND PROSPECTS OF THEIR

APPLICATION IN ELECTRONIC DEVICES OF AUTOMOBILE TRANSPORT .....cccoiiiiiiiiiinie e
AN Larionov, O | Polivaev, N N Larionova, A N Kuznetsov, L K Gorban

TECHNOLOGICAL EFFECT OF VIBROPROCESSING BY FLOWS OF ORGANIC GRANULAR

V A Lebedev, A P Shishkina, | V Davydova, A V Morozova

INCREASE OF EFFICIENCY OF FINISHING-CLEANING AND HARDENING PROCESSING OF

DETAILS BASED ON ROTOR-SCREW TECHNOLOGICAL SYSTEMS ......ccoo et e s
V A Lebedev, G V Serga, A V Khandozhko

IMPROVING EFFICIENCY OF POLYSTYRENE CONCRETE PRODUCTION WITH

COMPOSITE BINDERS ..ottt sttt s ekt s e be e s b e s bt e bt e ke e R b e s b e e s e e b e e st e nbe e b e e abeaneenbenrean
RV Lesovik, M S Ageeva, G A Lesovik, D M Sopin, O V Kazlitina, A A Mitrokhina

THEORETICAL BACKGROUNDS OF NON-TEMPERED MATERIALS PRODUCTION BASED

ON NEW RAW MATERIALS ...ttt ettt ettt e s e et e e te e sst e e e e ssee e saeesnteesseeanteesneeanteennaneteennseanees
V S Lesovik, A A Volodchenko, E S Glagolev, N V Chernysheva, | V Lashina, R S Feduk

THEORETICAL VALIDATION FOR CHANGING MAGNETIC FIELDS OF SYSTEMS OF

PERMANENT MAGNETS OF DRUM SEPARATORS ... oottt se e sae et aa e nnaesnaeennee s
S'Y Lozovaya, N M Lozovoy, A N Okunev

CHARACTERISTICS OF DIFFUSION ZONE IN CHANGING GLASS-METAL COMPOSITE

PROCESSING CONDITIONS . ...ttt ittt sttt et e e sse et e e s be e e beeas b e ebeeeseeesseeanbeeabeeenteesnbeenteeanees
O N Lyubimova, A V Morkovin, V V Andreev

CORRECTION OF ENGINEERING SERVICING REGULARITY OF

TRANSPORTTECHNOLOGICAL MACHINES IN OPERATIONAL PROCESS. ..........ccciiievieee e see e
A N Makarova, E | Makarov, N S Zakharov

TECHNOLOGY OF MAGNETIC-ABRASIVE FINISHING OF GEOMETRICALLY-COMPLEX

L @ 0L L I SRS
V'V Maksarov, A | Keksin



OPTIMIZATION OF CUTTING PARAMETERS FOR MACHINING TIME IN TURNING

PROCESS ...ttt bbbttt b e s bt sh e e et e ke e A b e e h £ 2R e eR e 2R b e 4h £ e E e 1E £ 2 A b e AR £ £ R e AR £ e AR e AR b e Rt e R e e ARt ehe e e e e EeenneeReennenre et 1533
A R Mavliutov, E G Zlotnikov

RESEARCH OF MOVEMENT PROCESS OF FIBER SUSPENSION IN ACCELERATING UNIT

OF WET GRINDING DISINTEGRATOR ..ottt ettt sttt sne s 1542
S A Mykhaylichenko, N N Dubinin, A E Kachaev, S | Goncharov, A A Farafonov

MODELING OF PROCESS OF FORMING QUALITY PARAMETERS FOR SURFACES OF

PARTS BY DIAMOND BURNISHING TAKING INTO ACCOUNT TECHNOLOGICAL

HEREDITY ettt ettt b bt h e et ekt e bt e b £ e £t ek e e a b e £ h £ e A e e E £ e A b e £h £ e E e e b e e a b e e R b e nb e eb e e b e ehbenbe e b e enbeaneennenbe e 1550
M N Nagorkin, V P Fyodorov, E V Kovalyova

DEVELOPMENT OF MODELLING ALGORITHM OF TECHNOLOGICAL SYSTEMS BY

ST ATISTICAL TESTS .ttt ettt b e btttk et s bt e ek eea b e e bt et e bt ea b e eb e e s b e b e en b e e bt e st e ke et e sbeeseenbeaan s 1556
E A Shemshura, A V Otrokov, V G Chernyh

EVALUATION OF FUEL EQUIPMENT OPERABILITY OF DIESEL LOCOMOTIVE ENGINE

WITH USE OF INFRARED RECEIVERS ........oo o s 1561
S M Ovcharenko, O V Balagin, D V Balagin

METHOD OF FUZZY INFERENCE FOR ONE CLASS OF MISO-STRUCTURE SYSTEMS WITH

NON-SINGLETON INPUTS ..ottt st b e b s bt e bt be e bt e hb et e e b e e bt ebeenbeebeebesnbenbeabean 1566
V G Sinuk, M V Panchenko

PROVISION OF WEAR RESISTANCE AND FATIGUE STRENGTH OF SURFACES DURING

ELECTROERQOSIVE PROGCESSING ...ttt ettt et sb bbbt sne e ane 1573
O N Fedonin, S Yu Syanov, A M Papikyan

EXPERIMENTAL RESEARCH OF KINETIC AND DYNAMIC CHARACTERISTICS OF

TEMPERATURE MOVEMENTS OF MACHINES........coo i 1579
I V Parfenov, A N Polyakov

STUDY OF ABRASIVE WEAR PROCESS OF LINING OF GRINDING CHAMBER OF VORTEX-

ACQOUSTIC DISPERSER ..ottt ettt sttt be bt bttt b e b e s bt e b e b e et e e bt et e e b e et e sbe e beebe et e nbeenes 1585
D N Perelygin

MECHANICS OF EXTERNAL FIXATION DEVICE OF SPINE: REDUCING THE MOUNTING

V V Piven, SV Lyulin, P | Kovalenko, Yu A Mushtaeva
MOTION LAWS SYNTHESIS FOR CAM MECHANISMS WITH MULTIPLE FOLLOWER

[0 S I O Y | | S 1597
Yu | Podgornyj, V Yu Skeeba, A V Kirillov, T G Martynova, P Yu Skeeba
KINEMATIC ANALYSIS OF CRANK -CAM MECHANISM OF PROCESS EQUIPMENT .........ccccevivvvieiieens 1602

Yu | Podgornyj, V Yu Skeeba, T G Martynova, N S Pechorkina, P Yu Skeeba

EFFICIENCY OF DUST SEPARATING DEVICES IN VENTILATION EMISSION CLEANING

SYSTEIMS ettt b e b etk e e s bt e b e ke e R e AR oAt Rt AR e R e Rt R e R e Rt Re e R bRt e R e e b e R e et e e et eReerenteene 1608
E O Sheremet, A S Seminenko, A B Gol'Tsov, B F Podporinov

REDUCTION OF EXTERNAL NOISE OF MOBILE ENERGY FACILITIES BY USING ACTIVE

NOISE CONTROL SYSTEM IN MUFFLER ..ottt 1613
O | Polivaev, A N Kuznetsov, A N Larionov, R G Beliansky

DECREASE OF DYNAMIC LOADS IN MOBILE ENERGY MEANS ... ..o 1618
O I Polivaev, L K Gorban, A V Vorohobin, O S Vedrinsky

DEFINITION OF AIRFLOW RATE INDUCED BY POLIFRACTIONAL MATERIALS ......ccccccoiiiiiiiiieciee 1623
E N Popov

REAGENT PRECIPITATION OF COPPER IONS FROM WASTEWATER OF MACHINE-

BUILDING FACTORIES. ... ..ottt bbbt bbb bbb e bbb et st e e ab e e b e nre e 1628

L A Porozhnyuk, N S Lupandina, E V Porozhnyuk

ERRORS OF CAR WHEELS ROTATION RATE MEASUREMENT USING ROLLER

FOLLOWER ON TEST BENGCHES. ... .ottt e et e st e et e e nte e nseesnteenseeeteesneeenneennnes 1633
A S Potapov, O A Svirbutovich, S N Krivtsov

STUDY OF ENERGY PARAMETERS OF MACHINE PARTS OF WATER-ICE JET CLEANING

F A o I [0 2N 10 1N T RPN 1641
A N Prezhbilov, M A Burnashov

PARAMETRIC METHOD TO DEFINE AREA OF ALLOWABLE CONFIGURATIONS WHILE

CHANGING POSITION OF RESTRICTED ZONES.........oooiiiie ittt st et e e nneeaneas 1649
F N Pritykin, D | Nefedov, Yu A Rogoza, Yu V Zinchenko

KINETICS OF PROCESS OF PRODUCT SEPARATION IN CLOSED SYSTEM WITH

L= 1 201 1 2N 1 1 USRS 1657
V'S Prokopenko, T N Orekhova, E | Goncharov, | A Odobesko



DEVELOPMENT OF STRUCTURAL SCHEMES OF PARALLEL STRUCTURE

MANIPULATORS USING SCREW CALCULUS.......oo ettt nne e 1664
G V Rashoyan, K A Shalyukhin, Ev Gaponenko

DETERMINATION OF RATIONAL PARAMETERS FOR PROCESS OF GRINDING

MATERIALS PRE-CRUSHED BY PRESSURE IN BALL MILL......ccocoiiiiiiiiiiiinneseeeese e 1673
A A Romanovich, L G Romanovich, E | Chekhovskoy

ISSUES OF PLANNING TRAJECTORY OF PARALLEL ROBOTS TAKING INTO ACCOUNT

ZONES OF SINGULARITY Lottt bbbt bbbt bt s bt et b e e e n bt e e ke e nb e e e aneene s 1679
L A Rybak, SY Khalapyan, E V Gaponenko

DETERMINATION OF ROLLING RESISTANCE COEFFICIENT BASED ON NORMAL TYRE

STHRRNESS. . ...ttt h bt h et bt e bt e bt et ekt e R b e e bt et b e e R b e Ab e e s bt e bt en e eb e e st e eb e en b e e bt e st e ke eheenbe e b e e beene s 1687
S P Rykov, V N Tarasuyk, V S Koval, N | Ovchinnikova, A | Fedotov, K V Fedotov

SUSPENSION SYSTEM VIBRATION ANALYSIS WITH REGARD TO VARIABLE TYPE

ABILITY TO SMOOTH ROAD IRREGULARITIES ..ottt 1692
S P Rykov, O A Rykova, V S Koval, D E Makhno, K V Fedotov

INFLUENCE OF TECHNICAL PARAMETERS OF DISK-SHAPED REACTOR ON

PRODUCTIVITY OF HEAT TREATMENT OF CRUSHED WOOD .......cccooiiiiiiiiiiieieee e 1699
R R Safin, R R Khasanshin, S R Mukhametzyanov

ELECTROKINETIC PHENOMENA ACCOMPANYING TREATMENT OF SOY MILK

PRODUCTION WASTEWATER BY AGENT BASED ON ELECTRIC ARC FURNACE DUST .......ccccocevvniene 1705
SV Sverguzova, Zh A Sapronova, A V Svyatchenko

ANALYSIS OF THERMAL DESIGN OF HEATING UNITS WITH METEOROLOGICAL

CLIMATE PECULIARITIES ... oot bbbt b bbbt b et e bbb are e 1710
A S Seminenko, Y V Elistratova, M | Pererva, M V Moiseev

DESIGN CALCULATIONS FOR VIBRATION MIXER CHAIN DRIVE ... 1716
Anatoly Serebrennikov, Viktor Kuzmichev

MATHEMATICAL MODEL OF POLYETHYLENE PIPE BENDING STRESS STATE.....ccccooiiiiiiiiiieee 1721
Anatoly Serebrennikov, Daniil Serebrennikov

MODELING DEVELOPMENT OF FYODOROVSKY DEPOSIT .....coootiiiiriiieiiisie et 1727
E M Almukhametova, G F Shamsutdinova, A A Sadvakasov, K T Tyncherov, L V Petrova, R R Stepanova

INCREASING PERFORMANCE OF METALLURGICAL PLANT ..ottt 1732
Rashid R. Sharapov, Evgeniy V. Kharlamov, Valentina V. Yadykina, Evgeniy A. Yakovlev

SHAPING CUTTER ORIGINAL PROFILE FOR FINE-MODULE RATCHET TEETH CUTTING................. 1739
OV Sharkov, S | Koryagin, N L Velikanov

PROCESSING OF BASALT FIBER PRODUCTION WASTE ..ottt e 1745

V'S Sevostyanov, A V Shatalov, V A Shatalov, U V Golubeva
STUDY OF STRAIN-STRESS BEHAVIOR WHEN RECONSTRUCTING ROTARY KILN TYRES

FROM FLOATING TO WELDED-IN TYPE ...ttt 1749
N A Shchetinin, E V Duganova, N V Golubenko, I A Novikov, A S Korneev
HYDRAULIC STABILITY OF HEAT NETWORKS FOR CONNECTION OF NEW CONSUMERS................. 1755

A S Seminenko, E O Sheremet, S V Gushchin, J V Elistratova, V M Kireev

APPLICATION OF VARIABLE TEETH PITCH FACE MILL AS CHATTER SUPPRESSION

METHOD FOR NON-RIGID TECHNOLOGICAL SYSTEM......oo ettt 1760
V M Svinin, AV Savilov

DEVELOPMENT OF FUNCTIONALLY-ORIENTED TECHNOLOGICAL PROCESSES OF

ELECTROERQOSIVE PROGCESSING ...ttt ettt sb et ar et sne b ane 1767
S Yu Syanov

INVESTIGATION OF IMPACT JETS FLOW IN HEAT SINK DEVICE OF CLOSED-CIRCUIT

COOLING SYSTEMS ..ttt bbbt h s e R e e a e b e e R e e R e e R b e bt b e e bt e hb e bt e s b e s nb e b e nrean 1772
D A Tokarev, V'V Yenivatov, S S Sokolov, V L Erofeev

SYSTEM APPROACH TO MODELING OF INDUSTRIAL TECHNOLOGIES.........ccccciiiieceeeie e 1778
V S Toropov, E S Toropov

EXPERIMENTAL STUDY OF FIBER-GLASS PLASTIC WORK PIECES CONTOUR MILLING................... 1784
N N Trushin, V N Lisitsin

THERMOACOUSTIC INDUCTOR FOR HEAVY OIL EXTRACTION ....ociiiiiiiiiterieeeee e 1789
K T Tyncherov, V Sh Mukhametshin, M G Paderin, M V Selivanova, | V Shokurov, E M Almukhametova

MULTIFUNCTIONAL CENTRIFUGAL GRINDING UNIT ..ot 1797

V S Sevostyanov, V | Uralskij, A V Uralskij, E V Sinitsa

ANALYTICAL DEPENDENCES OF MOTION OF WORKING PART IN INERTIAL CONE

L8 2 S | SRS 1803
V S Bogdanov, Yu M Fadin, O S Vasilenko, C E Demchenko, V A Trubaeva



INCREASE OF ROTATION ANGLE OF SOIL LAYERS DURING PLOW OPERATION........cccccccvviveiiesiene 1810
Vv Vasilenko, D N Afonichev, S V Vasilenko, A N Khakhulin

METHODS OF EQUIPMENT CHOICE IN SHOTCRETING ......cccii it se et ae e 1816
R R Sharapov, V V Yadykina, M A Stepanov, B A Kitukov

DEFINITION OF PERSPECTIVE SCHEME OF ORGANIZATION OF TRAFFIC USING

METHODS OF FORECASTING AND MODELING .....cooiiii ittt ettt saa e saeesnneenrae s 1822
V M Vlasov, A N Novikov, I A Novikov, A G Shevtsova
PECULIARITIES OF CLUTCH FORMING RAILS AND WHEEL BLOCK CONSTRUCTION..........ccccceevvee. 1828

V'V Shiler, | | Galiev, AV Shiler

INVESTIGATION OF METHODS AND EQUIPMENT FOR COMPACTION OF COMPOSITE

MIXTURES DURING THEIR GRANULATION ..ottt sttt et saa et e et e snae e e snaaanneesnaeesneen 1834
E A Shkarpetkin, A V Osokin, V G Sabaev

PHYSICO-CHEMICAL PRINCIPLES OF UNIVERSAL METHODOLOGY OF CONTROLLING

STRUCTURE AND PROPERTIES OF METALLIC AND NONMETALLIC MATERIALS .........ccoeeiieiviecee. 1840
R O Sirotkin, O S Sirotkin
MODELING KNEE JOINT ENDOPROSTHESIS MODE OF DEFORMATION.........oooiiiiiiiiei e 1846

V Yu Skeeba, V V lvancivsky

TECHNOLOGY OF COMBINED CHEMICAL-MECHANICAL FABRICATION OF DURABLE

(01 @ 7 AN I 11T TSSO ST 1852
V P Smolentsev, V V Ivanov, A | Portnykh

SPARKING-OUT OPTIMIZATION WHILE SURFACE GRINDING ALUMINUM ALLOY 1933T2

PARTS USING FUZZY LOGIC ..ottt sttt stk b e bbb e b bt et be et e s beenbesbeenbesneenaenneens 1860
Ya | Soler, V M Salov, Chi Kien Nguyen

TECHNOLOGICAL CAPABILITIES OF INCREASING SURFACE QUALITY OF WORKPIECES

MADE OF TITANIUM ALLOY VT22 AND STABILITY OF SURFACE GRINDING..........cccccoevieiiienie e 1867
Ya | Soler, V M Salov, D S Mai

STRUCTURE AND MECHANICAL PROPERTIES OF PARTS OBTAINED BY SELECTIVE

LASER MELTING OF METAL POWDER BASED ON INTERMETALLIC COMPOUNDS NI:AL.................. 1873
V G Smelov, AV Sotov, A V Agapovichev, E A Nosova

SURFACE ROUGHNESS FORMATION DURING SHOT PEEN FORMING ......cocooiiiiininiiiniesienics e 1883
V P Koltsov, Le Tri Vinh, D A Starodubtseva

PERSPECTIVES OF CONSTRUCTION ROBOTS ......ooiiiiiieiie ittt ettt snae e tessnaaenneesnaeesnees 1889
M A Stepanov, A M Gridchin

DURABILITY AS INTEGRAL CHARACTERISTIC OF CONCRETE.......cceiit et sae e 1895
L A Suleymanova, | A Pogorelova, K A Suleymanov, S V Kirilenko, M V Marushko

PECULIARITIES OF BINDING COMPOSITION PRODUCTION IN VORTEX JET MILL ......cceeoveviiiieeen 1901

L Kh Zagorodnyuk, V S Lesovik, D A Sumskoy, M Yu Elistratkin, D S Makhortov
CALCULATION OF ENERGY COSTS OF COMPOSITE BIOMASS STIRRING AT BIOGAS

LA NLIE LO N 1 TSP PT 1910
D Yu Suslov, D O Temnikov
TECHNOLOGY OF HIGH-SPEED COMBINED MACHINING WITH BRUSH ELECTRODE.............cc...... 1916

O N Kirillov, V P Smolentsev, S S Yukhnevich
DETERMINATION OF BABBIT MECHANICAL PROPERTIES BASED ON TIN UNDER

STATIC AND CYCLIC LOADING ...ttt ettt e e ettt e et e e e st e e s eba e e e e bae e e sabeeesbaeeeasbaeessabeeestaeeeanes 1922
MV Zernin

JUSTIFICATION OF PROCESS OF LOADING COAL ONTO FACE CONVEYORS BY AUGER

HEADS OF SHEARER-LOADER MACHINES ........co ittt sttt st ae vt saa e snaesaaeesree s 1928

K L Nguyen, V V Gabov, D A Zadkov, T B Le

THE ELECTRIC DRIVE IN MECHANICAL ENGINEERING

MODERNIZATION OF GAS-TURBINE ENGINES WITH HIGH-FREQUENCY INDUCTION

IMMOTORS .t bbbt b e b e b e E e R e e s b4 h e e H b e oAbt A b £ oAb e b e e bt e R b e bt e b e e bt e bt et e e b e e n e Rt nn b et 1934
B N Abramovich, Yu A Sychev, P A Kuznetsov
OPTIMIZATION OF PARAMETERS OF SPECIAL ASYNCHRONOUS ELECTRIC DRIVES..........c.ccceeiee 1941

V Yu Karandey, B K Popov, O B Popova, V L Afanasyev
DETERMINATION OF POWER AND MOMENT ON SHAFT OF SPECIAL ASYNCHRONOUS

ELECTRIC DRIVES ... ..ottt ettt ettt e et e st e et e e st e e s ae e e be e et e e e teeante e teeaseeesaeesnbe e naeenaeesnseenteenreean 1953
V Yu Karandey, B K Popov, O B Popova, V L Afanasyev



INVESTIGATION OF INFLUENCE OF ERRORS OF CUTTING MACHINES WITH CNC ON

DISPLACEMENT TRAJECTORY ACCURACY OF THEIR ACTUATING DEVICES. .......c.ccoevieev e 1961
O N Fedonin, D | Petreshin, A V Ageenko

RESEARCH OF ENERGY CHARACTERISTICS OF FREQUENCY-REGULATED ELECTRIC

[ Y PP TP O PSP P OPPOTPTOPN 1967
OV Arsentiev, G O Arsentiev, M P Dunaev

POWER CALCULATION OF GRADING DEVICE IN DESINTEGRATOR ....ccociiiieiiiiiene e 1974
V S Bogdanov, | A Semikopenko, D V Vavilov

ADAPTIVE CONTROL SYSTEM OF DUMP TRUCK TRACTION ELECTRIC DRIVE......ccccoeviiveieeiieeieens 1983
O M Bolshunova, A A Korzhev, A M Kamyshyan

CONTROL SYSTEMS WITH PULSE WIDTH MODULATION IN MATRIX CONVERTERS .......c.cccccvninene 1988
AV Bondarev, SV Fedorov, E A Muravyova

BLOW MOLDING ELECTRIC DRIVES OF MECHANICAL ENGINEERING...........cccooviiiniiieii e 1994

S S Bukhanov, M A Ramazanov, A T Tsirkunenko
INTEGRATED APPROACH FOR STRESS ANALYSIS OF HIGH PERFORMANCE DIESEL

ENGINE CYLINDER HEAD ... .ottt sttt ettt ettt et e sn bt et e e ste e nb e e anbe e be e e teesnbeenbeenneen 2000
N D Chainov, L L Myagkov, N S Malastowski, A S Blinov
FAST-RESPONSE ELECTRIC DRIVES OF MECHANICAL ENGINEERING OBJECTS .....cccccccvvvivevieiieeneene 2006

L A Doykina, S S Bukhanov, A A Gryzlov

ESTIMATION OF TWO- AND THREE-STAGE VIBRATION DEVICE'S PARAMETERS WITH

ASYMMETRIC OSCILLATIONS IN TERMS OF SYSTEM'S DYNAMIC FACTOR ....cccoceiiiiiienieie e 2012
M D Gerasimov, O V Mkrtychev, P S Gorshkov

NEW TECHNOLOGY AND ENERGY-SAVING EQUIPMENT FOR PRODUCTION OF

COMPOSITE MATERIALS ...ttt ettt ettt s e s he e et e e e e et e nbeesa b e e be e e reeenbeeanbeeabeeeteenneeanees 2018
A A Romanovich, S N Glagolev, A N Babaevsky

QUASI-PERIODIC DYNAMICS IN SYSTEM WITH MULTILEVEL PULSE MODULATED

Yu A Gol'Tsov, A S Kizhuk, V G Rubanov
DESCRIPTION OF OPERATION OF FAST-RESPONSE SOLENOID ACTUATOR IN DIESEL

FUEL SYSTEM IMODEL ...ttt bbb bt bttt b ekt b et b et ane s 2029
J Zhao, L V Grekhov, L Fan, X Ma, E Song
ENGINEERING OF MACHINE TOOL'S HIGH-PRECISION ELECTRIC DRIVES. ... 2036

E S Khayatov, M E Korzhavin, N | Naumovich
ANALYTICAL APPROACHES TO OPTIMIZING SYSTEM "SEMICONDUCTOR CONVERTER-

ELECTRIC DRIVE COMPLEX " ... ittt ettt st s et e e st e st e e st e e steesab e e teeeneeesaeesnbeestaeeaeesnseeteeannees 2042
N V Kormilicin, A M Zhuravlev, E S Khayatov
SIMULATION AND AUTOMATION OF THERMAL PROCESSES IN OIL WELL .....cccoooviiieiieveceecee e 2048

N A Kostarev, N M Trufanova
DIAGNOSTIC OF GRAVITROPISM-LIKE STABILIZER OF INSPECTION DRONE USING

NEURAL NETWORKS ...ttt b bbbt b e bt e b b e bt b e e bt e b b et e s e r e e b e nbe e 2054
Tatyana Kruglova, Daher Sayfeddine, Alexey Bulgakov

PHOTOELECTRIC PANEL WITH EQUATORIAL MOUNTING OF DRIVE.......ccccciiiiiiiiiiiiciteee e 2061
M S Kukhta, P Y Krauinsh, D P Krauinsh, A P Sokolov, S B Mainy

RELAY PROTECTION FEATURES OF FREQUENCY-ADJUSTABLE ELECTRIC DRIVE .........ccocviiiiniene 2067
V'V Kuprienko

COMBINED OPTIMAL CONTROL SYSTEM FOR EXCAVATOR ELECTRIC DRIVE.......c.cccovviiiiiiene. 2071

N S Kurochkin, V P Kochetkov, E V Platonova, E Y Glushkin, A S Dulesov

INVESTIGATION OF CONTROL SYSTEM OF TRACTION ELECTRIC DRIVE WITH

FEEDBACKS ON LOAD ..ottt ettt ettt e sttt e e ettt e e s b e e e s tae e e e bt e e e aaba e e e akbeeeebbeeesabeeeaaaaeeeebbeeesnbeeestneeens 2077
N K Kuznetsov, | A lov, A A lov

DETERMINATION OF FUNCTIONS OF CONTROLLING DRIVES OF MAIN EXECUTIVE

MECHANISMS OF MINING EXCAVATORS. ...ttt ettt e e st e st e e e bae e e sabe e e s tae e e enbaessebbeeseaaaeeeas 2087
Yu A Lagunova, A P Komissarov, O A Lukashuk

METHOD FOR CALCULATING WALKING TRACTOR PERFORMANCE CONSIDERING

OPERATOR'S ENERGY CONSUMPTION ....ooiiiiiiieiite ittt ve st ta e va e saaeste e staesbaesnaeeteesnseereesnnas 2093
S | Ovsyannikov

INFLUENCE OF HYDROTHERMAL TREATMENT ON CRYSTALLINE FORM OF SI0,

SYNTHESIZED BY SOL-GEL METHOD......cco ittt ettt e et e bt e s e eate e e e at e e e enbe e e s ebaeaeenaeeas 2099
V | Pavlenko, N I Cherkashina, L N Demkina



INVARIANT PROTECTION OF HIGH-VOLTAGE ELECTRIC MOTORS OF
TECHNOLOGICAL COMPLEXES AT INDUSTRIAL ENTERPRISES AT PARTIAL SINGLE-

PHASE GROUND FAULTS . ...ttt r ettt r et nneen e e

B N Abramovich, Yu A Sychev, D N Pelenev
INFLUENCE OF HIGH-POWER NONLINEAR CONSUMERS ON ELECTRIC ENERGY LOSSES

IN MINING HIGH-VOLTAGE POWER LINE.........cciiiiiiiiiiii s

M A Averbukh, D A Prasol
SOLUTION OF PROBLEMS OF PARAMETRIC OPTIMIZATION AND CONTROL OF
ELECTRIC DRIVES STATE BASED ON INFORMATION ABOUT OPERABILITY AREA

BOUNDARY .t ettt e e e e e s et e e et e R e s e e e se et e e e et e e e e ere s

AV Saushev, E V Bova
ELECTROMAGNETIC PROCESSES DURING PHASE COMMUTATION IN FIELD

REGULATED RELUCTANCE MACHINE........ccociiiitiiii s

A N Shishkov, D A Sychev, A A Zemlyansky, M N Krupnova, T A Funk, V D Ishmet'Eva
ELECTRIC CONVERTERS OF ELECTROMAGNETIC STRIKE MACHINE WITH BATTERY

K M Usanov, A V Volgin, V A Kargin, A P Moiseev, E A Chetverikov
ELECTRIC CONVERTERS OF ELECTROMAGNETIC STRIKE MACHINE WITH CAPACITOR

SUPPLY bbb

K M Usanov, A V Volgin, V A Kargin, A P Moiseev, E A Chetverikov
Author Index





