2nd International Scientific and
Practical Conference on
Innovations in Engineering and
Technology (ISPCIET 2019)

IOP Conference Series: Materials Science and Engineering
Volume 656

Veliky Novgorod, Russia
27 -28 June 2019

Editor:

Sergey B. Sapozhkov

ISBN: 978-1-7138-0913-5
ISSN: 1757-8981



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

57 Morehouse Lane
Red Hook, NY 12571

proceedings

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

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

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

Printed with permission by Curran Associates, Inc. (2020)

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

Institute of Physics

Dirac House, Temple Back
Bristol BS1 6BE UK

Phone: 441 17 929 7481
Fax: 44117 920 0979

techtracking@iop.org

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

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

Fax:  845-758-2633

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



TABLE OF CONTENTS

SELECTING THE DESIGN PARAMETERS OF HYDROSTATIC CONTROL SYSTEM FOR A
LONG-BASE TRUCK TRAIN ...t e e e e e e e e e e e e e e eeeeeeeean 1
A M Abramov

IMPACT OF THE NUMBER OF BLADES OF THE GEOKHOD CUTTING BODY ON THE
ENERGY INTENSITY OF THE ROCK DESTRUCTION.......ccooiiiiiiiiieiieeeee ettt 10
V V Aksenov, A B Efremenkov, V Yu Sadovets, D A Pashkov, V A Efremenkov

IMPACT OF THE INCLINATION ANGLE OF A BLADE OF THE GEOKHOD CUTTING
BODY ON THE ENERGY INTENSITY OF ROCK DESTRUCTION .....ouuutteteeeeeeeeeeeeeeeeeeeeeeeeeeeeaeanaes 17
V V Aksenov, A B Efremenkov, V Yu Sadovets, D A Pashkov, V A Efremenkov

THE CONCEPT OF CREATING PERSPECTIVE TECHNOLOGICAL PARADIGM OF

FORMATION (DEVELOPMENT) OF THE UNDERGROUND SPACE ON THE BASIS OF

THE LEADING DEVELOPMENT OF NEW APPROACHES IN CONSTRUCTION

GEOTECHNOLOGY AND GEOTECHNICS. PREMISES AND BASIC PROVISIONS (PART 1).............. 25
V'V Aksenov, A A Khoreshok, V U Beglyakov, A B Efremenkov

THE CONCEPT OF CREATING PERSPECTIVE TECHNOLOGICAL PARADIGM OF

FORMATION (DEVELOPMENT) OF THE UNDERGROUND SPACE ON THE BASIS OF

THE LEADING DEVELOPMENT OF NEW APPROACHES IN CONSTRUCTION

GEOTECHNOLOGY AND GEOTECHNICS. PREMISES AND BASIC PROVISIONS (PART 2).............. 35
V'V Aksenov, A A Khoreshok, V U Beglyakov, A B Efremenkov

MATHEMATICAL MODELLING OF THE DOSING PROCESS OF BULK MATERIALS ON
THE EXAMPLE OF THE SOWING APPARATUS OF A SEEDER........ccoooiiiiiiiiiieiiecteeeecieeeeee e 44
D N Algazin

IMPROVING THE RELIABILITY OF TECHNOLOGICAL EQUIPMENT IN THE
PRODUCTION OF THERMOELECTRIC ELEMENTS ....cooiooiteeeeeee ettt ee e e e e s eeaee e e 50
V V Alisin, V V Shishova

RESERVES FOR INCREASING ELECTRICITY PRODUCTION ON OPERATING NUCLEAR
POWER PLANTS ...ttt ettt b ettt b etk et b etk et bt s bk e et be st et ek e e steneneatenenen 57
V N Belyakov, P Kondurov, P A Kruglikov, O V Nikulenkov

THE EFFECT OF GENERATING REACTIVE STRESSES IN THE SPRING ELEMENTS OF
TITANIUM NICKELIDE ......ooiitiiitiiiiie ettt et e st e s veesveessveesbaessseessseassseesssasssseesssaessseessseessseessseessseens 62
V N Belyakov

TECHNOLOGICAL PARAMETERS FOR THE PRODUCTION OF STEEL AND TITANIUM
BLANKS BY THE METHOD OF HELICAL ROLLING ......ccectrieitririeiiinieiiinieciereieneeieecntereiesesieecseeneseseeneees 69
V N Belyakov, O S Naumova

STUDY OF THE THERMAL STABILITY OF PROCESS LUBRICANTS FOR HEAVY-DUTY
MODES OF CONTACT FRICTION .....cotutiiiiiiinieieinieteiriete ettt ettt ettt et se st sese s sesesnenenens 76
E G Berdichevsky

ENERGETIC ACTIVATION OF THE PROCESSES OF ABRASIVE DIAMOND METAL
PROGCESSING.....cceeuiitiieieetirtetetteteet ettt ettt et s et s bt s b e e st e b e e st e b e b ene e b et e st e b et eneebenteneenesbeneenenee 81
E G Berdichevsky



THE EFFECT OF NANOCERAMIC MATERIALS ON THE TRIBOLOGICAL PROPERTIES
OF TECHNOLOGICAL LUBRICANTS ...ttt etteette et e et e e ste e s vt eeaeesveaesseessveessseesssaesssessssesssseesssesssseens 86
E G Berdichevsky

MODELING OF PROCESS OF REGULATING PRODUCTION, PROCESSING AND
MARKETING OF MILK AND MILK PRODUCTS ..ottt ettt esane s 91
M K Chernyakov, M M Chernyakova

DETERMINATION OF EXTERNAL IMPACTS ON THE BEARING UNIT OF THE
GEOKHOD ..ottt ettt ettt b et et b ettt b ekt b et et e st et et es e et et e st et et e st et e tenteteneeneetens 100
A A Dronov, V Yu Beglyakov, V V Aksenov, A B Efremenkov, V A Efremenkov

PRE-INVESTMENT QUANTITATIVE ASSESSMENT OF THE GEOLOGICAL RISK OF THE
DEVELOPMENT OF COAL DEPOSITS .....c.ooiiiiiriieiiirieinnieenteeienteteienteree ettt sneseesnenesesneseesnenenens 110
A B Efremenkov, T B Rogova, S V Shaklein, V A Efremenkov

RESEARCH OF THE PROCESS OF HOGGING OF CRANKSHAFTS WITH A SINGLE
CRANK NECK WHEN STAMPING FILLETS.......oiiitieeiieiiteeie ettt stee st steesveesveesaeessveessvaessveesnseennns 118
V N Emelyanov, O M Mirzakhamdamov

REGENERATION AND UTILIZATION OF SOLVENTS AFTER THE PROCESS OF
PHYSICAL AND CHEMICAL CLEANING OF METAL OPTICS .......ccovtiiiriieineeenteieitrieeesveeeeees 125
S A Filin, V E Rogalin, I A Kaplunov

NEW WAY THE DETERMINATION OF MAGNETOSTRICTIVE PARAMETERS
COMPOSITE MULTIFERROICS USING THE MAGNETOELECTRIC RESPONSE .......ccccccevveirineenene 131
D A Filippov, V M Laletsin, Gopalan Srinivasan, Jitao Zhang, A A Tikhonov, T A Galichyan

METHODS OF PULSED LOCAL ACTION ON MAGNETIC MECHANICAL STATE OF
FERROMAGNETIC SHAPE MEMORY ALLOY ...ttt 136
N I Gorbatenko, V V Grechikhin, I S Kraevskiy, A V Kudrya, A L Yufanova

DEVELOPMENT OF A CONVOLUTION ALGORITHM FOR THE CONTENT OF A WEB
RESOURCE FOR PROCESSING BY A NEURAL NETWORK .......c.ccccoviiimnieininieinniecinecneneceneienens 144
S N Gorshkov, D V Solomonov, | V Dvoryaninova, R M Mihaylichenko

ANALYSIS OF STRUCTURES OF ENERGY CONVERSION COMPLEXES OF SPACECRAFT
POWER SUPPLY SYSTEMS IN DEVELOPMENT OF THEIR DIGITAL CONTROL SYSTEMS ........... 150
V A Kabirov, N P Vintonyak, S S Tyunin, D B Borodin, V D Semenov, Yu A Shinyakov

MORPHOLOGY OF TEMPERATURE FIELD OF HEAT PIPE IN CONDITIONS OF PHOTON ............. 163
V Karachinov, D Petrov, D Evstigneev

THE INFLUENCE OF THE TEMPERATURE CONVERSION RATE ON THE

DEFORMATION PROCESSES OF THE SHAPE MEMORY EFFECT AND

TRANSFORMATION PLASTICITY ..oeieuiriiteiinieietirieieitnieieiesteieie sttt et ettt et be sttt sneneea 169
E A Khlopkov, P N Zhurbenko, A A Tikhomirov, G A Volkov, G Z Zatulsky, Yu N Vyunenko

THE INFLUENCE OF THE THERMOMECHANICAL CONDITIONS AND THE GEOMETRIC

PARAMETERS OF TINI ALLOY FORCE ELEMENTS ON THE DEFORMATION

PROCESSES OF TWO-WAY MEMORY EFFECTS ...ttt ettt ettt svee e e evee s 175
E A Khlopkov, N N Belousov, T A Makarova, Ya Yu Brovkina, A O Mikhailov, Yu N Vyunenko

MECHANICAL PROPERTIES OF WELD JOINTS OF TINI ALLOY WIRE USED IN FORCE
ELEMENTS ...ttt ettt sttt skttt stk et b et stk et st neseenenenea 183
E A Khlopkov, D V Kurushkin, E S Ostropiko, V M Khanaev, S B Sapozhkov, Yu N Vyunenko



JUSTIFICATION OF REJECTION VALUES OF DEFECT CHARACTERISTICS IN
ULTRASONIC TESTING OF WELDED JOINTS ..o eeeeseeeeeeeeenenennnnen 190
N N Konovalov, A A Petrov

CREATING AN ALGORITHM FOR IMPROVING THE WORKING SURFACES OF TOOLS,
USING COMPUTER MODELING .......cccottittmtitiiniieiinnieiinteiestnteteie sttt ettt st seese et e seesesesnene 198
A I Kruglov, Y M Zubarev, D V Zhelnov, | V Shvetsov

IMPACT OF THERMOCYCLING TYPE ON NATURE OF CHANGING REVERSIBLE
DEFORMATIONS IN TITANIUM NICKELIDE ......cc.ccetiiiririeininieieitsieeiesiee ettt 204
SV Kryuchkov, N P Bogdanov, V G Malinin, V L Savich, M N Konovalov

THE DYNAMIC OF COOLING OF CAST IRON IN THE CRISTLLIZER IN CONDITION OF

THE SEMI-CONTINUOUS PRODUCTION PROCESS BIMETALLIC BAND "STEEL-CAST

TRON ettt ettt ettt ettt ekt e st sk et es e et et e st ek et e st ek e b es e et e s ent ek e s es e ek et e st et et ent et e bentebenseneetens 212
V P Lihoshva, A V Shmatko, V V Savin, L A Savina, A N Tymoshenko

SUPERHYDROPHOBIC COATING BASED ON SILICONE RESIN SILRES® MSE 100 .........c..cccue....... 219
V | Loganina
STRUCTURAL AND ANALYTICAL MESOMECHANICS OF FRACTURE ......cc.ccoovviiiiiiiieiee e, 223

V G Malinin, N A Malinina, V V Malinin, O A Malukhina

STRUCTURAL-ANALYTICAL MESOMECHANICS OF A SOLID BODY WITH
REVERSIBLE MARTENSITIC TRANSFORMATIONS .....ooiiiiiieeee ettt eeare e eeaanees 233
V G Malinin, G V Malinin, N A Malinina, O A Malukhina

STRUCTURAL AND ANALYTICAL MESOMECHANICS OF ALLOYS WITH SHAPE

MEMORY EFFECT IN THE CONCEPT OF INTERACTING LEVELS OF DEFORMATION

AND DESTRUCTTION ... ..ottt et e e et e e e et e e e e et e e e eaaeeeseaaeeesatteeeseareesseaeeesaeeeesaanns 243
GV Malinin, V G Malinin, N A Malinin, O A Malukhina

THE CALCULATION OF BEAM-WALL MADE OF MATERIAL WITH SHAPE MEMORY
EFFECT BY THE FINITE ELEMENT METHOD ........ooooviiiiiiiiiiiiie ettt 253
G V Malinin, N A Malinina, O A Malukhina

EXERGETIC ANALYSIS OF HEAT PUMP UNITS FOR VARIOUS CLIMATE CONDITIONS.............. 259
A A Malyshev, O S Malinina, S | Arendateleva, | M Zawadzki

EXPERIMENTAL RESEARCH ON A PHASE SLIP AND PRESSURE LOSS DURING
BOILING OF THE REFRIGERANT R134A IN A MINI-CHANNEL........cccccoveinniinnieiineenreceneienens 268
A A Malyshev, K F Kouadio, O V Letenkov, | M Zawadzki

BASIC FACTORS OF MODELING AND OPTIMIZATION OF TECHNOLOGICAL
PROCESSES OF CONSTRUCTION PRODUCTION .......oiiiiiiiiiiiie ettt 275
O S Naumova

THE RESULTS OF SIMULATION MODELING OF THE OPERATION OF THE
REGENERATIVE FIFTH WHEEL HITCH OF A TIMBER TRAILER ......ccovviiiiiiieeiiee e 282
V O Nikonov, V | Posmetev, V V Posmetev

IMPROVING THE EFFICIENCY OF A VAPOR REFRIGERATING MACHINE WITH A
SCREW COMPRESSOR WHILE ADJUSTING THE PERFORMANCE .........cccooviiiiiieieeeeeeeeeeeeveena 290
A N Noskov, D S Tarasenkov, S | Arendateleva, | M Zawadzki



ESTIMATION OF ENERGY SECRECY OF LOW-FREQUENCY SATELLITE

COMMUNICATION SYSTEM WITH ARBITRARY NUMBER OF SPATIAL DIVERSITY

RECEPTION OF SIGINALS ...ttt ettt ettt te e te et e et eesbee e taeestaeassaassseeassaeassessnseeesseesnseesssessseennns 295
V P Pashintsev, A F Chipiga, D V Kostyuk, R M Mikhajlichenko

OPTIMAL EXPERIMENTAL DESIGN FOR MULTI-RESPONSE MODELING OF
TECHNOLOGICAL PROCESSES ..ottt sttt sttt sttt sttt st s sttt e st etasseseesesseseesessesensens 306
S A Popov

DETERMINATION OF THE ADMISSIBLE INTERVALS OF THE INPUT TECHNOLOGICAL

PARAMETERS THAT PROVIDE THE NECESSARY VALUES OF THE PARAMETERS —

ACCEPTANCE CRITERIA .....cooiiiitiieietiieteteeit ettt ettt s st sesaesessesseseesanseseesassesassenseseasensesesan 312
S A Popov

SIMULATION INVESTIGATION OF A HEAT PUMP, OPERATING ON A LOW-
TEMPERATURE SOURCE OF HEAT AND A CONSTANT CONDENSATION PRESSURE .................. 319
N O Rachkovskiy, lu V Tatarenko, V V Mitropov, O S Naumova, K A Bordashev

EQUIVALENT PARAMETERS OF THERMAL COMFORT OF THE ROOM .......ccccccovviiiiiiiniieniieeieene 325
T V Ryabova, A B Sulin, A A Nikitin, A L Emelyanov, K A Bordashev

DETERMINATION OF THE ALLOWABLE MINIMUM THICKNESS OF PROTECTIVE
COATING FOR WELDING IN CARBON DIOXIDE ......cccoeotiiriiiriiieiinenieiseseiteieseeetete ettt 334
S B Sapozhkov, S | Arendateleva, O V Ushakova

TECHNOLOGICAL METHOD OF ASSESSING THE QUALITY OF ADHESION OF THE

COATING TO THE BASIS OF THE TOOL MATERIAL DURING INDENTATION WITH THE

EXPOSURE TIME OF LOADING THE SAMPLE ......ccccccconiiiimiiiniiiinecinieietnreteesteieesretesesaeseesneneens 340
I V Shvetsov, B Y Mokritsky, D V Zhelnov

ON DYNAMICS AND CONTROL WHEN FINISHING BODY PARTS ..o 349
| V Shvetsov, D V Zhelnov, Y M Zubarev

VIBRATION STABILITY CRITERION IN ASSESSING THE DYNAMIC QUALITY AND
LIMITING CAPABILITIES OF MACHINE TOOLS .....cceoiiiiiiiiieieieeeeeeeeeee ettt 355
| V Shvetsov, D V Vasilkov, | Ya Tarikov

ELECTROCHEMICAL METALLIZATION OF MOLYBDENUM ALLOYS ....ooooiiieiiieieeeeeee e 362
A A Tikhonov, S | Arendateleva, T | Perepelitsa

TECHNOLOGY OF ELECTRODEPOSITING AND PROPERTIES OF INDIUM-CONTAINING
CHROMIUM ALLOYS ...ttt ettt sttt sttt st ettt et s et e ste st st et es e et e st ese et et ese et esteneetensenesrens 370
A A Tikhonov, D A Filippov, S | Arendateleva, T I Perepelitsa

MODEL OF STRESS-STRAIN STATE OF WOODEN ROD UNDER ECCENTRIC
COMPRESSION AND TRANSVERSE LOAD .......oiiiiiiiiieeeeeee ettt ettt 378
A S Varenik, K A Varenik

THE USE OF INDUSTRIAL WASTE AND CULLET FOR BUILDING FOAM GLASS .....ccocvevveieeene.. 384
K A Varenik, A S Varenik, A V Kirillov, M V Shuvalov

WOOD MOISTURE ACCOUNTING IN CREEP EQUATIONS.......oootieiieieeiie et eiee e evee e 390
K A Varenik, A S Varenik, R S Sanzharovsky, B V Labudin

REOKINETICS OF URETHANE EPOXY OLIGOMERS HARDENING AND FORMATION OF
COLD CURING ADHESIVE COMPOSITIONS BASED ON THEM......cccccccviniiiniinieinieneeececeieseeiene 395
E R Volkova, A I Slobodinuk, A | Savchuk, E V Pogoreltsev, V N Strelnikov



RESONANCE MAGNETOELECTRIC CHARACTERISTICS OF TERFENOL-D/PB(ZR o5, TI

048)O3/NI ASYMMETRIC THREE LAYERED COMPOSITES ......oooooiieiiieeeees ettt 401
Ying Liu, Chao Yang, Peng Zhou, Gopalan Srinivasan, Yajun Qi, Kun Liang, Tianjin Zhang,
D A Filippov

DIGITAL FORMS OF DESCRIBING INDUSTRY 4.0 OBJECTS ...ttt siee e 410

D A Zakoldaev, A G Korobeynikov, A V Shukalov, | O Zharinov

INFORMATION AND TELECOMMUNICATION SYSTEM OF DIGITAL FACTORY AND
SMART FACTORY INDUSTRY 4.0t et e e e et e e e e e eaeeeseeaneeeseaaeeeeas 416
D A Zakoldaev, A V Shukalov, I O Zharinov, O O Zharinov

CLIENT-SERVER TECHNOLOGIES AT THE ENTERPRISES OF INDUSTRY 4.0 .....ccccoeerneiineenens 421
D A Zakoldaev, A V Gurjanov, A V Shukalov, | O Zharinov

METHODS FOR PROCESSING STRUCTURES BASED ON SOLID SOLUTIONS OF ABY
COMPOUNDS ..ottt e e e e e e e e e e et e et eea e et e et e st eeaeeeaeeeaeeeaeseesaee st esaseeeeeeeeseeseeeneeenean 427
AV Zhelannov, B | Seleznev, D G Fedorov

NEURAL NETWORK SOLUTION OF THE DIRECT KINEMATICS PROBLEM FOR A
HEXAPOD WITH BALL-SCREW DRIVES OF LEGS ......oooiiiiiiiie ettt 433
Yu A Zhukov, E B Korotkov, V V Zhukova, A M Abramov

Author Index





