l1l International Scientific and
Practical Conference on
Innovations in Engineering and
Technology (ISPCIET 2020)

IOP Conference Series: Materials Science and Engineering
Volume 939

Veliky Novgorod, Russia
25— 26 June 2020

Editor:

Sergey B. Sapozhkov

ISBN: 978-1-7138-4774-8
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. (2022)

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: 44117929 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

Preface ISPCIET’2020
Declaration on Peer Review

The use of fuzzy logic for the clean-up systems control for bunkers, containing bulk solids ...............ccccoeeenne. 1
A M Abramov, V Yu Klyukin, V V Kozhikin, O V Kochneva

Classifications of schematic solutions of the geokhod knife operating body and the interaction
surface of the geokhod operating body With BOttOM FOCK ..........ccoeiiiiiiiiii e 8
V'V Aksenov, A B Efremenkov, V Yu Sadovets, D A Pashkov, V A Efremenkov

Determining the interaction surface parameters of the geokhod knife operating body with the face

V V Aksenov, A B Efremenkov, V Yu Sadovets, D A Pashkov, V A Efremenkov

Influence of the knife shape on the operating body cutting fOrce...........ococviiiiiniii 21
V V Aksenov, A B Efremenkov, V Yu Sadovets, D A Pashkov, V A Efremenkov

Development of a methodology for modeling complex shaped geokhod operating body in

Yo 110 ATAY o] PRSP 28
V'V Aksenov, A B Efremenkov, V Yu Sadovets, D A Pashkov, R V Sadovets, E V Rezanova, V
A Efremenkov

Areas of research on the construction of tunneling underground machines of the Geokhod class..................... 34
V'V Aksenov, A A Khoreshok, A B Efremenkov, V Yu Beglyakov, A V Koperchuk, M Yu
Blaschuk, V Yu Sadovets, D A Pashkov

Research areas of the scientific specialty “Geodynamics of underground machines” ...........ccocoovrerieieieninennnn, 44
V'V Aksenov, S V Magazov, A A Khoreshok, A B Efremenkov, V Yu Beglyakov, V Yu Sadovets,
D A Pashkov

Mathematical modelling of the process of crest formation by the working body of the cultivator —
(0[N g oINS RSSO USRI 53
D N Algazin, A A Kem, A P Shevchenko, M A Begunov, V S Koval

Zirconia crystals for tribotechnical applications doped by rare earth elements...........ccocevieriiiieinineinenns 58
V V Alisin

Mechanics of inspection robot traveling over the electrical line with constant veloCity ............cccoceiiiiiiiennns 65
M R Bahrami

Deformation-force effects of shape memory of TiNi alloys under conditions of incomplete
MArtENSItIC traNSTOIMALION ..........iiii ittt et be et e e sbe et e e st e sbeesteesteesreennas 72
V N Belyakov

History review of aircraft performance IMmproVEMENT ...........ccociveiiiieieii et ane s 78
A Bobkov, M Krivenko

Feasibility review of substitution a high-lift device by a telescopic wing with self-similarity of
L£2377010] [0 S SO TSSOSO SO TSSO U TSP R POTSPR PSP 83
A Bobkov, T Mitashova



Simulating the pyrolysis process of sludge-lignin with the production of active carbons............cccccecevenennene 88
N I Bogdanovich, K B Vorontsov, B C Labudin, K A Varenik

Methodology for static tuning of the HEV fuel flow measuring SYStem .........ccccvvveveriervsinsiese e se e 96
S T Bozhkov, | Milenov, R V Petrov, V S Leontiev, P Bozhkov

Digital design and technological innovation in the small machine building SECtor.............ccccccviricnincnenn 104
V F Bulavin, T G Bulavina, C A Stepanov, V V Yahrichev, N S Grigoriev

Simulation of operation of a sequential hybrid drive of a haul truck with a traction battery and a
Dilateral DC-10-DC CONVEITET .....ccviiivi e ittt ctee sttt ettt ettt e be e be et e s sbesteesbeesbeesbeebesasesasesbeesbeesbeenbessbesreens 111
N V Buzunov, R D Pirozhkov, A B Kartashov, D M Dubinkin, A B Efremenkov

Hybrid technology for the synthesis of ultrafine carbon powder material in an amorphous state..................... 120
V A Chaika, V V Savin, | S Zherebcov, M E Boiko, A M Boiko

The effect of coagulation on the processes of growth and changes in the numerical concentration of
CArDON dIOXIAE CIYSTAIS ......veie et bbbttt b et bbb 126
M M Danilov, O S Opicina, | G Arendatelev, | M Zawadzki

Mathematical modeling of seed dissemination with a colter drill across the planting acreage ...........c.cccc...... 133
AV Evchenko, A P Shevchenko, M A Begunov, V S Koval, D N Algazin

Stability evaluation of cutting edges in operation of composite materials for instrumental purposes
DASEA 0N @ METAT MALIIX ....eviieiei ettt sttt ae s et e besbesbesbeenees e et enbeseesbesresneas 139
A A Fedotov, M N Safonova, A S Syromyatnikova

Physical and chemical cleaning of the surface of power metal optics for the purpose of increase in
DBAIM FITMINESS ...ttt b e b st bbb bbbt b et b 145
S Filin, V Rogalin, | Kaplunov, M Satayev

Magnetoelectric and magnetostriction characteristics of symmetric three layered structures of
nickel - lead zirconate titanate — nickel and permendure — lead zirconate titanate — permendure..................... 152
D A Filippov, V M Laletsin, N N Poddubnaya, A Galichyan, Jitao Zhang, Gopalan Srinivasan

Processing of steel galvanizing waste using the method of melt immersion............ccccocvvvvieiciciecccce e 158
V | Gel, S B Sapozhkov

Improving the design of a disintegrator for deep utilization of enrichment tailings............c.ccocovniiiiicinennns 163
V 1 Golik, Y | Razoryonov, A B Efremenkov

Development of a compact plasma torch design for welding and surfacing ...........ccccocvvvvvvniecicvevcic e, 170
M E Goshkoderya, N A Kondratev, V R Nikitina, N A Zhugarev

Development of intelligent algorithms for the continuous diagnostics and condition monitoring

subsystem of the equipment as part of the process control system of a stainless steel pipe

PrOTUCTION BNEEIPIISE ...ttt ettt ettt bbb bt e s e e b e bt s bt eb e bt e Rt e s e e e e b e se e e bt s beebeeb e e s enbesbenbesbeaneas 178
E S Grishin

Characteristics of droplet transfer of electrode metal during MMA depending on the chemical
composition of the material of the rod of the coated eleCtrode...........oocvvvreiiiieieie e 185
D P Il’yaschenko, Iu I Chebotarev, S B Sapozhkov

Method for predicting the composition of the protective coating in MMA ...........cccocii e 190
D P II’yaschenko, E A Zernin, S B Sapozhkov, L G Loskutov



Prerequisites for obtaining wear-resistant metal coatings with a high-entropy structure by
atmospheric plasma spraying, reflow, and hardening............ccocveveieie i 195
A M Kadyrmetov, D A Popov, E V Snyatkov, A A Plakhotin

Word Visualization of the morphology of the temperature field of the heat pipe with defects of the
Yo )Y Y oL OO OO SO ST SO TSP PRSP 201
V A Karachinov, A V Petrov, A M Abramov, D A Evstigneev

Synthesis and application of manganese dioxide nanoparticles as part of anti-corrosion coatings.................. 209
V E Katnov, S N Stepn, M R Zganshina, A A Kayumov, V A Mendelson

Theoretical study of the plant residue movement along the needle of a rotating working organ ..................... 216
A A Kem, A P Shevchenko, M A Begunov, V S Koval, D N Algazin

Use of antivibration gloves when working with a petrol brushcutter Husgvarna 525RX ..........ccccociiieinnnnne 227
E A Khlopkov, V V Smirnov, M V Bulateckii, Y N Vyunenko

Features of microrelief formation during laser treatment of Cu-Cr-Zr alloy surface for diffusion
WEIHING .t b b bt b bt e bR e bR e R bR bRt e bRt e bt b bbb e ane e 232
Yu Khomich, T Malinskiy, V Rogalin, | Kaplunov, A Ivanova

Using waste heat for heat supply and greating a single steam network with power generation due to
O TS (=N [ E=T (=] o= RSSO 238
E P Kondurov, P A Kruglikov, I V Shvetsov, D V Zhelnov

The universal algorithm for calculating SPICE models’ parameters of semiconductor diodes.............cccuc...... 244
A F Korchagin

A method of processing semi-finished products from an alloy of titanium nickelide TN-1........cccccccoevvrnnenn 249
S V Kryuchkov, V G Malinin, N P Bogdanov, M N Konovalov, O A Malukhina

Assessment of the anisotropic wood strength on local Crushing ... 254
B V Labudin, T A Nikitina, E V Popov, K A Varenik, V | Novoselova

Field dependence of magnetoelectric effect in the electromechanical resonance region on the
Permendur -Quartz - PErMENAUE SLIUCTUIES ........ccviieiieiesie sttt e ettt e e ensese e s e e srestesreaneas 262
V M Laletin, N N Paddubnaya, D A Filippov

Physical and chemical processes in the contact zone when processing metals with a blade tool..................... 268
V N Latyshev, A G Naumov, | V Shvetsov

Structure formation and functional properties of thin-gauge tapes made of copper-based alloys
obtained bY MEIt SPINNING ....oviiii ettt ettt b et sbe e be et 279
OV Letenkov

Research of the dependence of the moisture regime in the walls of gas concrete on the
characteristics of the external fINISNING .........cocoiiiiii e 285
V | Loganina, M V Frolov

Convergent use of neural network information technologies for monitoring and evaluating the
performance of digital control operators of situational centers at critical infrastructure facilities ................. 292
E L Loginov, V V Grigoriev, P A Bojko, V S Balandin, G S Ivanovskij

The results of the application of thermo-time processing and resonant-pulsating refining in the
Siberian region of the RUSSIAN FEAErAtioN ..........c.ccueiiiiiiiii et se s 298
D A Lubyanoy, E Yu Pudov, A V Markidonov, A B Efremenkov



Tensor characteristics of intrinsic scattering magnetic field as an effective tool for strength
diagnOStICS OF STEEI PIrOUUCTS.......ecieieiiie ettt ettt s b et e e e esa et e beebeete e e esee e e nbeseesreanes 304
V G Malinin, N A Malinina, V V Malinin, A A Dimov, O A Malukhina

Analysis of methods for calculating intra-channel boiling heat transfer in refrigerants...........cccoceovviiiienns 311
A A Malyshev, O S Malinina, K F Kouadio, | V Shvetsov

Heat transfer through a double-glazed window by radiation...............coeieiiiiiieie i 319
V A Maiorov

Heat transfer through a double-glazed window by CONVECLION..........cceviiiiiiiini s 328
V A Maiorov

Assessment results of the dependence of the processed surface quality on the applied tool material............... 337

B Ya Mokritsky, E C Sitamov, | G Arendatelev, | M Zawadzki

Results of testing the rationality of tool materials using the experimental method and the method of
SIMUIALTION MOTEIING ...t e b e et b e bbb bbbt sttt be bt e et e nrereabe e 342
B Ya Mokritsky, E C Sitamov, V N Belyakov, | M Zawadzki

The influence of micro- and nanodots lubricating and cooling technological means (LCTM) on the
process of blade cutting of MAtErTalS ..........ccoiiiieicc e e ene s 348
A G Naumov, V V Novikov, O A Naumova, | V Shvetsov

Modifications of lightweight concrete for use in housing CONSIIUCTION...........ccviiiiiiiiiinc e 356
O S Naumova

Improving the efficiency of planing operations when processing large parts based on gas analysis ............... 363
O V Nikulenkov

Features of the operation of a refrigeration screw compressor for capacity control.............ccccccveviinencnnnenn 369

A N Noskov, M Shaposhnikova, | G Arendatelev, | M Zawadzki

Development of a biomechanical robotic orthopedic apparatus with a corset based on composite
IMALETTALS ...ttt b bbb bR R bRt E e bRt E bRt R R et R bRt Ee bt et bt re b 376
V | Novikov, A G Muravyev, S A Muravyev, D S Stepura, N S Shmakova

Design hydrodynamic analysis of cavitation in narrow channels of the open-pit dump truck’s
RYATAULIC SYSTEIM ... e 385
D A Panasenkov, A P Zaycev, A B Kartashov, N A Pikalov, D M Dubinkin, A B Efremenkov

Strength of multiferroic layered structures in position SENSOr SITUCTUIES...........cccvvevveiererieseeeeeere e 394
R V Petrov, O V Sokolov, M I Bichurin, A R Petrova, S Bozhkov, | Milenov, P Bozhkov

Utilizing factor models to simulate emergency shutdowns of POWer grids..........cccooeverieiinieiiiiencse e 405
M Polkovskaya, T Buzina, N Fedurina

Practical method of vector optimization on the example of optimization of thermal conditions ..................... 414
S A Popov, S N Kuzmenko, S P Slavinsky

Dependence of the preliminary plastic deformation on the curves of chromium-nickel steel
TETOIMALION ...ttt b bbbt h et b e Rt b e bbbt bRttt b ettt r b n s 422
V A Popov

Assessment of the effectiveness of the regenerative suspension of a timber truck based on the
TESUILS OF SIMUIALION ...ttt bbbt bbbt st 427
V | Posmetev, V O Nikonov, V V Posmetev



Estimation of impact of rock conditions on the conveyor workings geometry by means of
Lo T=To] ol gV A [o: L 011 {0 o Lo LSS
E Pudov, E Kuzin, A Efremenkov

Development of a new type of metamaterial and its application in antenna technology...........c.ccocvevvenrinine.
A N Salakhitdinov, Kh B Mirzokulov

The influence of coatings heat resistance on the effectiveness of protecting a solid metal surface
from drops of molten metal during MAG Welding.........cccooiiiiiiiii e
S B Sapozhkov, S | Arendateleva

Physicochemical patterns of the spread of a molten metal drop over a solid metal surface during
IVAG WETING 1.ttt bbb bbb bt bbb bbbt b bbbt b et
S B Sapozhkov, M L Tikhonova, Sh S Nozirzoda

Wetting the surface of the welded products with protective coatings during MAG welding...........ccccocvvvrnee.
S B Sapozhkov, O V Ushakova

Investigation of the influence of the parameters of the laser welding technological process on the

chemical composition, structural-phase state and physicochemical properties of the material of the

weld, heat-affected zone, pipe Dody and PrOTUCT ...........ccciiiiiiiieiie e
V V Savin, L A Savina, V A Chaika, A S Martyushev, S Z Lonchacov

Prospects for the use of u-shaped welded pipes of steel a316l heat transfer assortment in chemical
BNGINEETING ¢ttt ettt b ettt b ettt b et e bt s b e e bt eb e e e bt e b e e R e e b £ e R e SR e e RS E e b b e Rt bt b bt et b et be b
V'V Savin, K N Lebedeva, V V Herelovich, L A Savina, V A Chaika

Grounds and problem statement for software complex for photolithography optimization for
minimization of losses in optical structures of photonic integrated CIFCUItS...........ccooeviiinieiiiiiicie e
A A Sharapov, E S Shamin, | D Skuratov, E S Gornev

Modification of wear-resistant coatings of the Fe-Cr-C system with spherical tungsten carbide WC-
WV 2C ettt et b et Lo bt e b et et e b et R e he e R e e Re e et e be et e R e e be et e R e e he et eteebe et et e ebe st ereebe st erearenes
AV Shchegolev, A V Ishkov, V V Ivanayskiy

Reducing labor input of monitoring condition of heat exchange equipment surfaces...........ccccceoeieniieiennene
I V Shvetsov, E V Garnyshova, E V Izmaylova, Y V Vankov, A R Zagretdinov

Vibroacoustic method of PreSSUrE CONIOL ..ot e
I V Shvetsov, A R Zagretdinov, V E lzmestyeva, E V Izmaylova, Sh G Ziganshin

Assessment of the technical condition of pipelines in polyurethane insulation............cc.ccoovviviiveiennisesec,
I V Shvetsov, Sh G Ziganshin, A R Zagretdinov, D V Zhelnov

Energy performance analysis of the temperature control system of an object with a random
principle of thermal PErtUrDALIONS ...........ooiiiiii e
A B Sulin, A L Timofeevskiy, T V Ryabova, A A Nikitin, S S Muraveinikov, S | Arendateleva

Development of the design and manufacturing technology of a bactericidal ionizer............ccccccoeviiiieinnenn,
A A Tikhonov

Metallization of aluminum alloys with electrodeposition by rubbing ...
A A Tikhonov

Electrodeposition by rubbing. The method of calculating the modes and the development of the
high-Speed COPPEr PIALING PrOCESS.......civiiuiieitieeeeee st te e te s e e et et e s te st e s e e se e s e et e bestesbesteeaseseenseseeseestesrennens
A A Tikhonov, D A Filippov, S | Arendateleva, V A Popov, T | Perepelitsa



Dependencies of nonlinear hereditary creep theory for concrete and creep type equations of
hardening UNCET PIANE SITESS.......cviiiiieiieiese st ee et e e st et e s e st s e s e e e e et e sbesbesteeseesse s esbesbestesteesseseenseseeseestesrenneas 555
A M Tokmuratov, B K Dujsenbekov, A S Varenik, K A Varenik

Short-term and long-term longitudinal load tests of WOOAEN FOUS.........c.ccvrereieieniireee e 560
K A Varenik, A S Varenik, A V Kirillov, M V Shuvalov

Improving stability of self-propelled Jib Cran@s...........ccoiiiiiiiiii 565
I A Zaselyaev

Technology for forming micro devices based on gallium Nitride. ... 570
AV Zhelannov, B | Seleznev, D G Fedorov

Author Index





