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(I)y}l[laMeHTaJ]bele U IIPUKJIAAHBbIC Ilp06JIeMI)I TCXHUKH U TEXHOJOI'HA

KoJioHKka riiaBHOro perakropa

VYBaxkaemble UMTATENN U aBTOPHI JKypHana! Yike 11ecToi roj Hall KypHasl MPEeIoCTaBIIsSIET
CBOM CTpaHMIbI JUIsl IMyOiMKanMW cTarei, HamMCaHHBIX [0 MaTepuanaM Hpoxonsuled Ha Oaze
denepanbHOTO  TOCYAApCTBEHHOTO  aBTOHOMHOTO  YYPEXKIEHHsS  BBICHIETO  0Opa3oBaHUs
«CeBacTOIONBCKUI TOCYJapCTBEHHBIM YHUBEPCUTET» aBTOPUTETHOM MEXKIyHAPOJHON Hay4dHO-
TeXHUYEeCKON KoH(pepeHnuuu. st mpencraBieHuss oYepeaHOd KOH(PEPEHIMH U TIO3APABIICHUS €€
YYaCTHHUKOB IpeJlocTaBisieM cioBo emnyTatry l'ocyaapcrBenHoi [lymbr ®enepansnoro Cobpanus
Poccuiickoit ®@enepanyu, 4ieHy KOMUTETa 0 00pa30BaHUIO U HAayKe, JOKTOPY TEXHUYECKUX HAYK,
npodeccopy Onbre BacunbeBne [lunumnenko.

YBaxkaemble ApPy3bsl M KOJUIETH, YYACTHHUKH
XVII MekayHapogHOH ~ HAy4YHO-TeXHHYECKOIl
KoHGepeHuun  «/luHaMuKa, HAJAEKHOCTb U
HOJITOBEYHOCTH MEXaHNYEeCKHX M OMOMEeXaHU4YeCKHX
cucrem»!

MHe oueHb MNPHUATHO, YTO, HECMOTpPsS Ha BCe
tpyaHoctu 2020 ronma, ouepenHas KoHpepeHUus
COCTOMTCS M yueHble Poccun, crienuanucTbl U3 Ipyrux
CTpaH  CMOIYyT  paccka3aTb O  pe3yJbTarax
HCCTIeIOBaHUM, OOMEHSATHCS MHEHHSIMHU, OOCYIUTH
npobjemMbl M MEPCHeKTUBbI cBoeil paboThl. Kaxabiid
rof, IIpoCcMaTpUBast MaTepuaibl ouepeHon
KOH(epeHIMH, OTMeYar Juid ce0s JBa BaXKHbIX
MOMEHTA:

- KOH(epeHIMs HOCUT SPKO BBIPAKEHHBIN
MEXJAUCUUIUIMHAPHBIM ~ XapakTep,  OOJBIIMHCTBO
JIOKJIaJIOB BBIIIOJIHEHO HA CTBIKE HAayK, IPUYEM HayK,
paHee Ka3aBUIMXCS BeCbMa JaJe€KUMU JIpYT OT Jipyra:
«TyMaHMTapHbIE» MEIUIMHA, NeJaroruka, YdKOHOMHUKa
1 cyry0o TeXHHYECKHE, TaKHe KaK MalluHOCTPOEHHE,
npuOOPOCTPOCHHE, IT-TexHOMOT M. CrnoBo
«TyMaHMTapHbIe» S HECHPOCTa B3sIa B KaBBIYKH, TaK
KaK B IIOCJIEIHHUE T'OJIbl B IIEPBYIO OYEPEb MEIUIIMHA, IT€JarOTMKa CTaJIN BBICOKO TEXHOJIOTUYHBIMU
HaIpaBJICHUSIMHU, HUCIIOJIb3YIOIIMMU B CBOEM apCeHalie caMble NEepeqoBbIe TOCTHKEHUSI TeXHapeu:
HCKYCCTBEHHBII HHTEJUIEKT, MEPEIOBbIE MaTepHallbl M TEXHOJOTMH CTald HE3aMEHUMBIMU
ITOMOIIIHUKAaMH Bpayel, yUuTenei, SKOHOMUCTOB.

- KaXJIbI ro cpeau OOBIUHBIX, JOTMYHBIX U OOOCHOBAaHHBIX MaTEepHaiOB 0053aTENbHO
MOSIBJISIFOTCSL TIPOPBIBHBIE, HEOXHUJAAHHBIE JOKIIAJbl, ITAKUE «BBICTPENbl B OyIyllee», 3a4acTylo
CIIOpHBIE, OJHAKO BCErJa JAlOIMEe MOUIHBIM MMIYJbC pa3BUTHS HAyKH IIOPOH B CaMbIX
HEOKUJAHHBIX HANPaBICHUSIX.

g Hac, opnoBuaH, CeBacTononb — HE MPOCTO TOYKA Ha KapTe, HAIM FOpoja CBS3aHBI
oOLIMMHU JeflaMu U UcTopuei: Tak, OpiIOBCKUI MEXOTHBIN MOJK yyacTBoBaJl B 000poHe CeBacTomnols
B 1855-1856 romax, pa3BuBajgOCh IJIOJOTBOPHOE COTPYIHUYECTBO MEXKIY PETMOHAMU BO BCEX
cdepax XKU3HU, B TOM YMCIIE€ U B HAy4HOH, CBUAETEIHCTBOM YeMY SIBISETCA TO, 4YTO OpiaoBCKuUil
rocynapcTBeHHblll yHUBepcuTeT uMeHH W.C. TypreHeBa sBIs€TCS COOPraHM3aTOPOM HACTOSLIEH
MEXTyHApOIHOW HAYYHO-TEXHUIECKON KOH(DEPEHITNH.

Eme pa3 nmo3apasJisit0 YY4aCTHMKOB M OPraHM3aTopoB KOH(pepeHuuu M :xejarw Bam
HANIPSIZKEHHOM, TPY/AHOI, HO MHTePEeCHOH 1 yClelmHoi padoTsI!
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Cexknnua «Mexannueckue H OMOMEXaHUYECKHE CHCTEMbBD)

CEKLINA «MEXAHUYECKUE
N BUOMEXAHUYECKUWUE CUCTEMbI»

VK 502.174:697.7 DOI: 10.33979/2073-7408-2020-342-4-1-4-10

E.B. BYPKOBA, /I.B. bYPKOB

OHEHKA ®AKTOPOB, @OPMUPYIOIUX IKOJOI'MYECKOE
COCTOSAHUE TEPPUTOPUUN HACEJIEHHBIX IT'YHKTOB
HNPU TEINVNIOCHABXEHHNHU

AHHOTanust. Mccreoosanvl ghakmopul, @rusiowue Ha IKOIOSUYECKOE COCMOSIHUE MEPPUMOPUl HACEIEeHHbIX
NYHKIMO8 Npu OpeaHusayuu ux meniocHabxcenus. Ilpoeeden cpasHumenbHblll aHATU3 8030€UCMBUs HA IKOIOSUKD NPU
MPAOUYUOHHBIX CHOCODAX OP2AHU3AYUU MENTOCHAOICEHUSL U NPU UCHOIB308AHUL CUCHIEMbI NPE0OPA30BAHUSL COTHEUHOU
9HepaUU ¢ HaKONIeHUeM Menid 8 AKKyMyIamopax.

KuroueBble ciloBa: 3acpsaszmeHue oxpyscaioujell cpeobl, CONHEeUHAs dHepeus, aHmMponozeHHoe go3delicmaue,
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E.V. BURKOVA, D.V. BURKOV

ASSESSMENT OF FACTORS THAT SHAPE ENVIRONMENTAL
HEALTH THE CONDITION OF TERRITORIES OF SETTLEMENTS
FOR HEAT SUPPLY

Abstract. Factors that influence the ecological state of localities ' territories in the organization of their heat
supply are studied. A comparison of the impact on the environment of traditional methods of organizing heat supply and
solar energy conversion systems with heat accumulation in accumulators is made.

Keywords: environmental pollution, solar energy, anthropogenic impact, heat supply to localities.
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J.B. BYPKOB, E.B. bYPKOBA

IKCIIEPUMEHTAJIBHBIE NCCJIEJOBAHUE ITAPAMETPOB
QJIEMEHTOB CUCTEMbI COJIHEYHOI'O TEIIVIOCHABKEHUA

AHHOTaHl/Iﬂ. HpOSe()eHbl JKCnepumermaibHbvle UCCIe008aAHUS JJIEMERMOo8  cucmembl COJIHEYHO20
MeNnI0CHAONCEHUS. HOJZylleHbl napamempul, onucsliearoujue cesi3b MleC()y menjaoebiM AKKYMYJIAMOPOM U COJIHEYHbIM
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EXPERIMENTAL STUDIES OF PARAMETERS
ELEMENTS OF THE SOLAR HEAT SUPPLY SYSTEM

Abstract. Experimental studies of solar heat supply system elements were carried out. Parameters describing
the relationship between a heat accumulator and a solar collector are obtained.
Keywords: solar energy, heat accumulator, solar collector.
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SL.H. TAMHYJUIMHA, E.B. I[TAILIKOB, M.1. KAJIMHHWH, B.B. [IOJIUBLEB

PABPABOTKA X U3I'OTOBJIEHHE ABTOHOMHOI'O TIOPTATUBHOI'O
YCTPOUCTBA CEPAEYHO - JIEI'OYHOU PEAHUMALINU

AHHoOTaNMsI. B pabome paccmompensl 0COGEHHOCIU PeUleHUs KOHCIMPYKMOPCKUX 3A0ay, HANPAGIeHHbIX HA
co30anue nepeo20 OmMeuecmeeHHo20 00pasya A8MOHOMHO20 NOPMAIMUEHO20 YCMPOUCMEA CepOCYHO — NE20YHOU
peanumayuy. Onucanvl MEXHONOSUYECKUE U KOHCMPYKMOPCKUE PEeUleHUs CepOeuH020 Peanumamopd pAas3iudHblX
8aPUAHMOE KOMNOHOGKU. TIpugoosimcs cpagHumenvHovle XapakmepucmuKkyu Cyuwecmeyiouux 3apyoedcHblx yCmpocme
CEPOEUHO — Ne20UHOI PeaHUMAYUU.

KiroueBble ciaoBa: nHeeMonpugoo, CepOeyHO — JIe2OYHbLL PEeaHuMamop, MeOUYUHA Kamacmpog,
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Ya.N. GAYNULLINA, E.V. PASHKOV, M.I. KALININ, V.V. POLIVCEV

DEVELOPMENT AND MANUFACTURE OF AN AUTONOMOUS
PORTABLE CARDIOPULMONARY RESUSCITATION DEVICE

Abstract. The paper considers the features of solving technological problems aimed at creating a sample of an

Autonomous portable cardiopulmonary resuscitation device.

Technological and design solutions of a heart resuscitator

for domestic production are described. Comparative characteristics of existing cardiopulmonary resuscitation devices

are given.

Keyword: pneumatic drive, cardiopulmonary resuscitator, disaster medicine, multifunctional, technology, life

support.
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M.C. JEHHNCOB, I''A. KOTOB, C.M. IIETYXOBA

OBOCHOBAHME TEXHOJIOI'MYECKHUX PEZKUMOB OBPABOTKHA
KPUCTAJUIM3YIOLIETI'OCA METAJIJIA TABJEHUEM
C UCIIOJIB3OBAHUEM INPOI'PAMMHOI'O TIPOAYKTA PROCAST

AHHOTanusl. Paccmompena 603MOICHOCHb MOOEIUPOBAHU NPOYecca IUmbs ¢ KPUCMALIu3ayuel noo
oasnenuem 6 npocpammuom komniexce ProCast. Pezyibmamul MOOeIupo8anus CpagHUBAOmMes: ¢ IKCNEPUMEHMATbHBIMU
sHavenusimu. Mccnedoganue npoyecca npogoOUMcs Ha 20PU30HMATbHOM 2UOPABIUYECKOM Npecce, ¢ UCNONIb306AHUEM
MEeXHONI02UYECKOU OCHACMKU OJisl NPOU3800CMEd 3a20MOB0K yuruHopuueckou Gopmor D90X70 mm. Omanvl
MOOeNUPOBAHUSA BKIIOYAIOM 8 cebsl NOCIe008amebHOCMb Oelicmauil: nodzomogka eeomempuu 3D-modenu numetinozo
010Ka; HaHeceHue NOBEPXHOCIHOU CEMKU € NOMOWbIO (DYHKYULL GUIUMBIX 8 NPOSPAMMY, OnpedeneHue MenioQu3UdecKux
ceoticme u 3a0anue epanuunsix ycrosuu. C nomowpio peuwtameneli 6bL10 NPOMOOEIUPOBAHO 3aNONHEeHUe Popmbl, U
pacnpedenenue memnepamypel 6 popme c yyemom epemeHu 3aiusku. B pabome nposeden pacuem pacnpedenenus
Maxponopucmocmu enympu oniusku. CpasHueas pe3yibmanmsl MOOEIUPOSAHUS U OAHHblE, NOTYYEHHbIE ONbINHbIM
nymem Oenaemcst 8bl800, ymo npozpammusiii npodykm ProCast sersemcs adexsamuvivm u modicem Oblmb UCNONb306AH
0171 peuleHusl Hay4YHbIX U NPUKIAOHBIX 3A0aY.

KaroueBnie ciaoBa: ProCast, moodenuposanue, aumvé noo oOasnenuem, KpuUCmaiiuylOWuiucs Memanl,
MEXHON02UNECKAsl OCHACMKA.
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M.S. DENISQV, G.A. KOTOV, S.M. PETUKHOVA

SUBSTANTIATION OF TECHNOLOGICAL MODES
OF PROCESSING CRYSTALLIZING METAL BY PRESSURE USING
THE PROCAST SOFTWARE PRODUCT

Abstract. The possibility of modeling the casting process with crystallization under pressure in the ProCast
software package is considered. Simulation results are compared with experimental values. The study of the process is
carried out on a horizontal hydraulic press, using technological equipment for the production of cylindrical blanks 990
x 70 mm. The stages of modeling include a sequence of actions: preparing the geometry of the 3D model of the foundry
block; drawing a surface grid using the functions sewn into the program; determination of thermophysical properties and
setting boundary conditions. Using solvers, the filling of the mold and the temperature distribution in the mold, taking
into account the pouring time, were simulated. In the work, the distribution of macroporosity inside the casting was
calculated. Comparing the simulation results and the data obtained experimentally, it is concluded that the ProCast
software product is adequate and can be used to solve scientific and applied problems.

Keywords: ProCast, modeling, injection molding, crystallizing metal, industrial equipment
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A.B. 1OJIOI'JIOHAH, B.T. MATBEEHKO

TEPMOINHAMHNYECKHUE XAPAKTEPUCTUKHA
KOMBHUHHUPOBAHHBIX [IUKJIOB MUKPOI'A3OTYPBMHHBIX
ABUI'ATEJIEN JIA PACITPEAEJIEHHOU SQHEPT'ETUKHA

AHHOTauMsl. [IpeOmemom paccmompenus 6 cmamve AGIAIOMCA  MemoObl  YCIONICHEHUS.  YUKIO08
Murpoeazomypbdbunnvix ycmauosox (MITY) ¢ yenvio Oanvhetiwieco nosviuienuss ux 3KOHOMuuHocmu. Buviopano
Hanpagnenue donee 2yOOKOU ymuauzayuu meniomsl @uixaonusix eazoe MI'TY npespamue ee 6 pabomy 6 ycmanogke
opeanuyeckoeo yuxkia Penxuna (OL[P). Yemanoeneno, umo sxonomuunocmos MI'TY ¢ OLP 3asucum om xoHgueypayuu
MI'TY, OLP u pooa xnadazenma u 8viuie no cpasHenuio ¢ bazosou kongueypayuei MI'TY na 4...15 %. Ilokazano, umo
071 noevluleHUs YHUeepcanbHocmu Komounuposaunvix MI'TY ModcHO npumeHnams yCMAHOBKU C NEPEeKIOYaouuUMCs
NOMOKOM Meniombvi, OONOTHEHHbIE B0300HOBNAEMbIMU UCIOYHUKAMU IHEPUU NPOBOOUTNL PAZOETbHYIO ONMUMUZAYUIO
bazoeou MI'TY u ycmanosku OL[P.

KiroueBble ciioBa: mukpozazomypOunnas yCmanoeKa, pecenepayus meniomul, mypoura nepepacuiupenus,
MypOOKOMNPECCOPHBLIL YIMUTUIAMOP, Opeanuieckuti yuxn Penkuna.

CIIMCOK JIMTEPATYPbI

1. l'amatonos C.H. IlepcnieKTHBHBIC TEXHOJIOTUU PaCIPEICIICHHON SHEPTeTUKU B arpodu3Hece: MOHoOrpadust /
C.H. I'amatonos. Teeps: OO0 «M3natensctBo « Tpuama», 2011. — 160 c.

2. Jaatinen-Virri A, Nerg J, Uusitalo A, et al. Design of a 400 kW Gas Turbine Prototype. ASME. Turbo Expo:
Power for Land, Sea, and Air, Volume 8: Microturbines, Turbochargers and Small Turbomachines; Steam
Turbines():VVO08T23A007. doi:10.1115/GT2016-56444.

3. Kymarun S1.B. Paspaborka u wuccienoBaHne MHKPO Ta30TypOMHHBIX YCTaHOBOK JUIS aBTOHOMHOI'O
9HEpProcHadXeHHsI CEJIbCKOXO3SHCTBEHHBIX OOBEKTOB: AWC. KaHA. TexH. Hayk: 05.20.02 / ®I'bHY BUOCX. Mocksa,
2015. 135 c.

4. Marseenko B.T. I'myOokas yTwinm3amus TEIDIOTRI B Ta30TYypOMHHBIX JABHTATeISIX C TypOWHOM
nepepacmupenusi / B.T. MarBeenko // [Ipombinuiennas terorexauka. — 1997. — T. 19. — Ne 4-5. — C. 81-85.

5. Matviinko V. Variable regimes operation of cogenerative gas -turbine engines with overexpansionturbine/
V.Matviinko, V. Ocheretianiy// Procecoligs of ASME Turbo Expo 2010: Power of Land, Sea and Air ‘GT2010, June 14-
18, 2010, Glasgow, UK, GT2010-22029.

6. Matviienko V. Gas Turbine Plant with Overexpansion Turbine and Heat Regeneration in the Ship Propulsion
Complex / V. Matviienko, O. Andriets, V. Ochretianjy // Proceedings of ASME Turbo Expo 2014: June 16-20, 2014,
Dusseldorf, Germany.

7. Matviienko V. Working Process Control in a Ship Gas Turbine Engine of Complex Cycle / VV/ Matviienko, V.
Ocheretianyi // Procecoling of ASME Turbo Expo 2016: June 13-17, 2016, Seoul, South Korea.

8. Diener OF, van der Spuy SJ, von Backstrom TW, Hildebrandt T. Multi-Disciplinary Optimization of a Mixed-
Flow Compressor Impeller. ASME. Turbo Expo: Power for Land, Sea, and Air, Volume 8: Microturbines, Turbochargers

10 Ne 4-1 (342) 2020




(I)YH,HaMeHTaJ]beIe U IIPUKJIAAHBbIC HpOGJIeMbI TCXHUKH U TEXHOJOI'HA

and Small Turbomachines; Steam Turbines ():VV008T23A021. doi:10.1115/GT2016-57008.

9. Deng, Qing-Hua & Shao, Shuai & Fu, Lei & Luan, Hai-Feng. (2018). An Integrated Design and Optimization
Approach for Radial Inflow Turbines — Part I: Automated Preliminary Design. Applied Sciences. 8. 2038.
10.3390/app8112038.

10. ApGexo A.H. Teopus u mpOEKTHPOBAaHHE Ta30TypOMHHBIX M KOMOWHHpPOBAaHHBIX ycTaHOBOK / A.H.
ApOekos, A.1O. Bapakcun, 3.A. MuaymwH, B.E u np. — M. U3narenscteo MI'TY um. H.D. baymana, 2017. — 678 c.

11. Vick, Michael & Young, Trent & Kelly, Matthew & Tuttle, Steven & Hinnant, Katherine. (2016). A Simple
Recuperated Ceramic Microturbine: Design Concept, Cycle Analysis, and Recuperator Component Prototype Tests.
V008T23A030. 10.1115/GT2016-57780.

12. JlonornonsH A.B. Ontumuzanus CTENEHW pereHepanyy Uil [UKIOB MUKPOTa30TypOHMHHBIX YCTAaHOBOK /
A.B. donornousH, B.T. MatBeernko // @yHnaMeHTaIbHBIE M TPUKIaIHBIE TPOOIEMBI TEXHUKU U TeXHOJIOTHH. — Operr:
OI'Y um. U.C. Typrenesa, 2020. — Ne 3 (341). — C. 59-66.

13. Velez F., Segovia J.J., Martin M.C., Antolin G., Chejne F., Quijano A. A technical, economical and market
review of organic Rankine cycles for the conversion of low-grade heat for power generation // Renewable and Sustainable
Energy Reviews. 2012. Vol. 16, no. 6. P. 4175-4189.

14. Quoilin S., Van Den Broekb M., Declayea S., Dewallefa P., Lemorta V. Techno-economic survey of Organic
Rankine Cycle (ORC) systems // Renewable and Sustainable Energy Reviews. 2013. Vol. 22. P.168-186.

15. Arvomrex JI., Kynn I1. Opraandeckuii nnkin PenknHa: ncnons3oBanue B KoreHeparmu // TypOUHBL B TU3EIH.
2012. Ne 2. C. 50-53.

16. Tchanche B.F., Lambrinos Gr., Frangoudakis A., Papadakis G. Low-grade heat conversion into power using
organic Rankine cycles — A review of various applications // Renewable and Sustainable Energy Reviews. 2011. Vol.15,
iss. 8. P. 3963-3979.

17. [Dnexrponnsiii pecypc]. — 2019. — URL: http://neochemical.ru/File/DOWTHERM_A TDS_Russian.pdf/
(mata obpamenns 31.05.19).

18. [Dmextponnsnii pecypc]. — 2019. — URL: https://webbook.nist.gov/chemistry/fluid/ (mata oOpameHus
31.05.19).

19. TonornousiH A.B. Bei6op pabodero Tena u OnTHMHU3ALIUS TApaMETPOB OpraHMYecKoro 1ukiia PenkuHa / A.B.
HonornonsH, B.T. Matseenko // ®yHnaMeHTanbHbIE U NPUKIAAHBIE TPOOIEMBl TEXHUKN U TexHonoruu. — Open: OI'Y
um. U.C. Typrenesa, 2019. — Ne 5 (337). — C. 139-151.

20. Jonornousiu A.B. HccnemoBaHue MOTEHIMANA CE30HHOTO AKKyMYyJIHUpPOBaHHsS XOJOAa TMpH padote
COJIHEYHBIX KOJUIEKTOpPOB B HOouHOe Bpems / A.B. [lomornonsH, A.K. CyxoB // ®yHnamMeHTalIbHBIE U TPHUKIIAIHBIC
mpobneMsl TexHUKH U TexHonoruu. — Open: OI'Y um. U.C. Typrenesa, 2017. — Ne 5 (325). — C. 172-176.

HoJsiornonsin Auapeii Baprazaposuy Margeenko Banepuii TumodeeBuy

OI'BHY MHCTHTYT NPUPOJHO-TEXHUYECKUX CUCTEM, OI'BHY MHCTUTYT NPUPOJHO-TEXHUYECKUX CUCTEM
Poccuiickas ®@eneparnusi, r. CeBacTOIOINb Poccuiickas ®@eneparnusi, r. CeBacTOIOINb
Kannunat TexHudecknx Hayk, 3aB. Jaboparopueit JlokTOp TeXHHYECKNX HayK, mpodeccop

E-mail: dologlonyan@hotmail.com E-mail: mvt3900@mail.ru

A.V. DOLOGLONYAN, V.T. MATVEENKO

THERMODYNAMIC CHARACTERISTICS OF MICROGAS TURBINE
ENGINES COMBINED CYCLES FOR DISTRIBUTED ENERGY

Abstract. The subject of this article is methods of complicating the cycles of microgas turbine plants (MGTP)
in order to further increase their efficiency. The direction of a deeper utilization of the heat of exhaust gases from MGTP
was chosen, turning it into work in the organic Rankine cycle (OCR) plant. It has been established that the cost-
effectiveness of MGTP with OCR is dependent on the configuration of MGTP, OCR and the type of refrigerant and is
higher than the basic configuration of MGTP by 4... 15%. It is shown that to increase the versatility of combined MGTP,
it is possible to use plants with a switching heat flow, supplemented by renewable energy sources, to conduct separate
optimization of the basic MGTP and the OCR plant.

Keywords: microgas turbine plant, heat recovery, overexpansion turbine, turbocompressor utilizer, organic
Rankine cycle.
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A.B. I1OJIOI'JIOHAH, A.C. CTPEBKOB, B.T. MATBEEHKO, 1.H. CTAIIEHKO

NCHOJIB30OBAHUE BAKYYMHbBIX MUKPOI'A3OTYPBUHHBIX
YCTAHOBOK JISAA TEIVIOJIEKTPOCHABXEHUSA
JIOKAJIBHBIX OBBEKTOB

AHHOTanusl. [Ipeomemom paccmompenusi 6 cmamve SGIAIONC 6AKYYMHbIE YUKIbL MUKPO2A30MYPOUHHBIX
yemanogoxk  (MITY) ¢ yewvio paccmompenusi ux 9KOHOMUHHOCMU U NEPCREKMUE  UCHONb308aAHUS  O7is
MENN03IeKMPOCHAOIICEHUS. IOKANbHBIX 00bekmo8. Hccnedosanvl eaxyymuvie MI'TY npocmoeo yukna u ¢ pecenepayueti
menaomol. Hatidenvl onmumanvuvie napamempsl Yukiog — CmeneHb pacuiuperust 8 mypoune u cmenetsb peceHepayui.
Yemanoeneno, umo sxonomuunocme MI'TY ¢ pecenepayueti meniomul eviuie no cpagueruro ¢ MI'TY npocmozo yukia
noumu 6 2 pasa, yOeuibHasi MOWHOCHb YyMeHbulaemces npumepo 6 1,35 pasza.

Ilo sKkoHOMUYHOCMU U 8 CULY MEHbUIUX 3HAYEHUNl CMeneHu NOGblUeHUsl OdGIEHUs 6 KOMNpPeccope
MUKpomypOuHul yerecoobpasno npumensmos MI'TY eakyymHo2o yuxna ¢ pecenepayueti menioml.

KawueBble clloBa: Mukpo2azomypOuHHas YCmanosKa, MUKpOmypouHa, peceHepayusi menjiomvl, 6aKyyMHbli
YUKIL.
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A.V. DOLOGLONYAN, D.S. STREBKOV, V.T. MATVIIENKO, I.N. STACENKO

USE OF VACUUM MICROGAS TURBINE PLANTS FOR HEATPOWER
SUPPLY OF LOCAL OBJECTS

Abstract. Consideration subject in article are vacuum cycles of microgas turbine plants (MGTP) for the purpose
of studying of their profitability and perspectives of use for heatpower supply of local objects. Vacuum MGTP of a simple
cycle and with warmth regeneration is investigated. Optimum parameters of cycles — ratio of turbine expansion and
regeneration ratio are found. It is established that profitability of MGTP with regeneration of warmth is higher in
comparison with MGTP of a simple cycle almost twice, specific power decreases approximately by 1,35 times.

By virtue of profitability and smaller values of compressor pressure ratio increase of the microturbine it is
reasonable to apply in MGTP of a vacuum cycle with warmth regeneration.

Keywords: microgas turbine plant, microturbine, warmth regeneration, vacuum cycle.
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IL.A. IUPKOB, A.A. JIEBEJJEBA, A.B. bYPAKWH

HNOBBIINEHUE PABOTOCIHHOCOBHOCTH KPYIIHOI'ABAPUTHBIX
JAETAJIEX MAIINH MAIIMHOCTPOUTEJIBHBIX
N METAJITYPITHYECKHUX ITPOU3BOACTB

AHHOTALHUS: 8 OAHHOU CIMAMbe NOKA3AH CNOCOD NO8biueHUs PAOOMOCNOCOOHOCMU KPYINHO2AOAPUMHBIX
demainei MauuH MAUUHOCIPOUMENbHBIX U MEMALYPSULECKUX NPOU3E0OCME, PADOMAIOUUX 6 CIONCHBIX YCIIOBUSX U
N00BEPIHCEHHBIX 8bICOKOU CMENeHU U3HOCA.

KualoueBbie ciioBa: pabomocnocobnocms 8ankos, OAUMeNbHOCMb pabomuvl, 0Y20-KOHMAKMHAA HANIABKA,
VMEHbUEHUE MENLOGNIONCEHUSL, CHUIICEHUE OCMAMOYHBIX HANPSANCEHUL, YEeTUYeHUe TeUPYIOuUX INEMEeHMOo8 6 HaniasKe.
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IMPROVING THE PERFORMANCE OF LARGE-SIZED MACHINE PARTS
IN MACHINE-BUILDING AND METALLURGICAL INDUSTRIES

Abstract. The present work is devoted a way to improve the performance of large-sized machine parts of
machine-building and metallurgical industries that operating in difficult conditions and subject to a high degree of wear.

Keywords: performance of rolls, duration of operation, arc-contact surfacing, reduction of heat input, reduction
of residual stresses, increase of alloying elements in surfacing.
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A.B. HEMEHKO, M.M. HUKUTUH

YHOPABJIEHUE ITPOUECCOM NOJYYEHUS MOBEPXHOCTEM
BTOPOI'O NOPAAKA ITPU PUHUIITHOU OBPABOTKE

AHHoTanusl. B pabome paccmompena 3a0aua ynpaeieHus MexHON02UYECKUM NPOYeccoM, Npugoosauyezo K
NONYYeHUuIo Ha u30enuu 3a0aHHol YeHMpPAaIbHOU NOBEPXHOCIMU 8PAWEHUs 8MOPO20 hopAdKa. Hcxoonoll nosepxnocmuio,
Komopas npu obpabomke npeodpa3yemcs 6 NOBEPXHOCMb 3A0AHHO20 BUOA, Modcem Oblmb MAaKdice YeHMPAanbHAasl
NOBEPXHOCHIb BPAWEHUS BMOPO20 NOPAOKA, 8 YACHHOCIU CepuyecKkas, NIOCKOCHb, TUbO0 NPOU3EONbHASL NOBEPXHOCIb
Hekomopoeo kuacca. Paccmomper cunmes uHcmpymeHma Ofia NOMYHeHUs 3A0AHHOU NogepXHocmu 06pabomkoll 8
HENOOBUICHBIX OCAX U (POPMUPOBAHUE HENPEPBIBHO20 YNPABTAIOWE20 8030€liCMEUs NPy pabome SMum UHCHMPYMEHMOM.

Knroueewte cnosa: ¢unuwnas obpabomra, napadonoud, 2unepoonioud, 311uncoud, n08ePXHOCMb 8MOPO2O
nopsoka, 0opadbomra 8 HenoOBUNCHBIX OCAX
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A.V. NEMENKO, M.M. NIKITIN

CONTROL OF SECOND ORDER SURFACE
PRODUCING WHILE FINISHING

Abstract. We consider the task of controlling the technological process, which leads to obtaining on the product
a given central surface of rotation of the second order. The initial surface, which during processing is transformed into
a surface of a given type, can also be a central surface of rotation of the second order, in particular a spherical plane, or
an arbitrary surface of a certain class. The synthesis of a tool for obtaining a given surface by processing in fixed axes
and the formation of a continuous control action when working with this tool are considered.

Keywords: finishing, paraboloid, hyperboloid, ellipsoid, second order surface, machining with fixed axis

BIBLIOGRAPHY

1.Kashirin V.l. Osnovy formoobrazovaniya opticheskikh poverkhnostey: kurs lektsiy / V.I. Kashirin//
Yekaterinburg: GOU VPO UGTU - UPI, 2006.

2.Makarov V.F. Vybor abrazivnykh instrumentov i rezhimov dlya vysokoeffektivnogo shlifovaniya zagotovok/
V.F. Makarov — Perm': Permskiy natsional'nyy issledovatel'skiy politekhnicheskiy universitet, 2011. — 231 s.

3 Novosolov YU.K. Dinamika formoobrazovaniya poverkhnostey pri abrazivnoy obrabotke/ YU.K. Novosolov
— Sevastopol': 1zd-vo SevNTU, 2012. - 304 s.

4.Jackson M. Machining With Abrasives/ M. Jackson, M. Hitchiner, J.Davim — Springer, 2011 - 423 p.

5. Nemenko A.V. Prikladnyye voprosy otsenki tekhnicheskogo sostoyaniya sudovykh mekhanicheskikh
sistem/A.V. Nemenko, M.M Nikitin - M.: Infra-M, 2017 — 172 s.

6. Van-der-Varden B.L. Algebra. /B. L. Van-der-Varden — M.:Mir, 1976.— 648 s.

Nemenko Alexandra Vasilievna Nikitin Mikhail Mikhailovich

FSAEI HE Sevastopol State University, Sevastopol FSAEI HE Sevastopol State University, Sevastopol
Ph.D. in Tech Science, assistant professor of chair Post-graduate student of chair «Higher Mathematics »
«Technical Mechanics and Machine Science» Universitetskaya st, 33, Sevastopol, Russian Federation,
Universitetskaya st, 33, Sevastopol, Russian Federation, 299053

299053 Phone +79788150316

Phone. +79788330519 E—mail: m.nikitin.1979@gmail.com

E-mail: valesan@list.ru

VJIK 681.518.5 DOI: 10.33979/2073-7408-2020-342-4-1-59-67

10.P. HUKUTHUH, C.A. TPE®UIIOB

PA3ZPABOTKA CUCTEMbI IMATHOCTUPOBAHMUA ITPUBO/J10OB
MOBHWJIBHBIX POBOTOB

AHHOTAIMSI. B dannoil cmamve npusedenvl pe3yibmamol UCCIe008AHUS GIUSHUSL MEXHUYECK020 COCMOSHUS
npugoo08 MoOUILHO20 poboma Ha Kpumeputl uoenmuguyupyemocmu. Pazpabomana ouckpemmnas modenv poboma npu
ONMUMANLHOM — YnpasnieHuu  npugodamu. Ilpedcmagienvl — pe3yiomamvi  GbIHUCIUMETbHBIX — IKCHEPUMEHINOS,
NnOOMEEPICOAWUX 2UNOMe3Y O HETUHEUHOU 3A8UCUMOCTIU Onpedeumeneti PACUUPEeHHOU MAmMpuybl COCMOSHUS U
usmepenus 6 Mmolenu poboma, CYWECmEeHHO GIUAIWUX Ha e20 ynpasienue. Paccmompen  kpumepuil
udeHmuduyupyemocmu pob6oma Kak onpederumens pacUupeHHol Mampuybl COCMOSHUSL, COCMOAWel U3 KoMOuHayuu
mMampuybl COCMOAHUSL U Mampuybl usmeperus. TIpeonoxcen anzopumm ebluucieHus Kpumepus uoeHmuuyupyemocmu
HeIUHEUHOU MOOenu YNpaeleHus 6 OUCKpemHOM eapuanme Jauneapusayuu. IIpednosiceno  ucnonvzosams
uOeHMuuUKayuIo ¢ MOUKU 3PeHUs. COOMEEMCMBUL MAMEMAMULECKO MOOCIU PEe3VIbmamam KCAIyamayuu poboma.
HHghopmayuonno-usmepumenvHas cucmema Ha Kaxcoom ulaee OUCKDemusayuu usmepsien 6eKmop RONOICEHU,
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cKopocmb poboma u ANeKMpudecKue MoKy, yenoesle CKOpOCmu 6paujeHus Npueooos 8 meKyujell mouke mpaeKmopuu
poboma u eviuucasiem mampuyy cocmosauus. Cne0oeamenvho, HA KAHCOOM uiaee 6bl4UCTAemcs Cmenenb OAU30Ccmu
PACUUPEHHOU MAmpuybl K nomepe panaa, npu KOmopom euje Habnooaemcs u0eHmupuyupyemMocms MO0 YRpaeieHus.
pobomom. Cmenenv Oauzocmu K nomepe UOEHMUDUYUPYEMOCHU GbIHUCTAEMCA N0 MUHUMANHOMY ONpeoeumento
mampuy. Omom MUHUMATbHBIL ONpedenumensb SbIYUCIAEMCS KAK Nopoe ONid NPUHAMUS DeUeHUull 0 MeXHUYecKom
COCMOAHUU NPUBOO08 MOOUTLHO20 poboma. [lomepsa udenmuduyupyemocmu pacuiupeHHol Mampuybl Moxcem Obimy
credcmauem Oeexmos npueooo08 Uy 0amuuKos u UCHOIb308AMbCA 08 CUCHEMbL OUACHOCMUKY poOOma.
KiroueBble ¢JIOBA: OuazcHOCMUKa, npugoosl, MOOUIbHbLIL pOOOM, UOSHMUPUKAYUSI, HEUHEIHASL OUCKPEeMHAs
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Yu.R. NIKITIN, S.A. TREFILOV

DEVELOPMENT OF DIAGNOSTIC SYSTEM
FOR MOBILE ROBOT DRIVES

Abstract. This paper presents the results of a study of the influence of the technical condition of mobile robot
drives on the identifiability criterion. A discrete robot model has been developed with optimal drive control. The results
of computational experiments are presented, confirming the hypothesis of a nonlinear dependence of the determinants of
the expanded state matrix and measurements in the robot model, significantly affecting its control. The identification
criterion of the robot as a determinant of an expanded state matrix consisting of a combination of a state matrix and a
measurement matrix is considered. An algorithm is proposed for calculating the identifiability criterion for a nonlinear
control model in the discrete linearization version. It is proposed to use identification in terms of matching the
mathematical model with the results of the operation of the robot. The information-measuring system at each sampling
step measures the position vector, the speed of the robot and electric currents, the angular speeds of rotation of the drives
at the current point of the robot path and calculates the state matrix. Therefore, at each step, the degree of proximity of
the extended matrix to the loss of rank is calculated, at which the identifiability of the robot control model is still observed.
The degree of proximity to the loss of identifiability is calculated by the minimum determinant of matrices. This minimum
determinant is calculated as a threshold for making decisions about the technical condition of the drives of a mobile
robot. The loss of identifiability of the extended matrix may be due to defects in drives or sensors and used for the
diagnostic system of the robot.

Keywords: diagnostics, drives, mobile robot, identification, nonlinear discrete model.
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K.H. OCHUIIOB, B.II. IIOJIMBLEB, B.B. ITOJIMBLIEB

OIIEHKA M3MEPUTEJBHOMN NHOPOPMALINU B XOE WCIBITAHUI
AIIITAPATA CEPAEYHOU PEAHUMALIUU

AHHOTaNMSA. Hpec)ﬂazaemc;z AI2OpUMM  OYEHKU  USMEPUMENbHOL ungopmayuu, nonyuaemot 6 Xxo0e
UCCRe008amenbCKuX UCHbIMAHUL MeOUYUHCKUX OUOMEXHUUECKUX YCMPOicme, pabomaiowull 60 6peMeHHOl obaacmu u
OCHOBAHMYBIIL HA MuHUMUsAyuu uHGopmayuonrozo kpumepus Kynvbaxa-Jleibnepa. Ilpednacaemvlii adanmueHbviil
aneopumm OYeHUuBaHus UsMepeHull 8 pearbHOM 6peMeHU UCHbIMAHUL 0aem 803MOMCHOCMb NOTYYAMb COCHOAMENbHbIE U
HecMeleHHble OYeHKU Napamempos, XapaKkmepusylowux pecyiuposouHbvle U HAepy30UHble XapaKmepucmuku u3oenul
oaoice 8 YCI08UAX, KO20A OMCYMCMEyem 00CMO8epHas anpuopHas UHGOPpMAayus 0 OUCHEPCUU WyMAd 6 USMEPUmMenbHOM
kanane. Ha npumepe oyenxu usmepumenvHotl ungopmayuu, noryyaemol 6 xoo0e UCNbImanuil annapama cepoeyto-
JIe20UHOU peaHuMayuy, NOKA3aHO NPeuMyuwjecmso npeoiazaemozo aizopumma. HM3yuaemcs cKOpocmv cxo0umMocmu
OYeHOK UsMepUMenbHOU UHPOPMAYUU K UCTHIUHHBIM 3HAYEHUAM, 4 MAKIICe UX YCIMOUMUBOCMb K NOZPEUHOCIAM ONUCAHUSL
basucHoll QyHKyuu.

KunroueBble cJ10BA: OuacHOCMUKA, UCHLIMAHUA, MOOETUPOBAHUE, YCMPOUCMEA cepOeyHO-1e204HOU Peanumayuil.
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K.N. OSIPOV, V.P. POLIVTSEV, V.V. POLIVTSEV

EVALUATION OF MEASUREMENT INFORMATION DURING TESTS
OF THE HEART RESUSCITATION DEVICE

Abstract. An adaptive algorithm for evaluation of measurement information obtained during tests of the heart
resuscitation device to provided. In the paper study the rate of convergence of estimates of measurement information to
true values, as well as their stability to errors in the description of the basis function.

Keywords: complex engineering products, multivariate analysis, diagnostic parameters, reliability of test
results.
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ABTOMATHUYECKOE YCTPOUCTBO AJis1 CEPJEYHO - JETOYHOM
PEAHUMAIIMU HA BA3E JUHEHHOI'O IHEBMOIIPUBO/JA

Annomayusn. Ilpusedenvl pe3yiomamvl AHAIU3A KOHCMPYKYUL U (DYHKYUOHATLHBIX 803MONCHOCHEN psdd
yempoucme 0l CepOeyHO-e20YHOl  PeaHUMAYUU  U38ECTHbIX Npou3eooumeneil MeOUYUHcKo2o 060py0osanusl,
paccmompensl OCHOBHbIE CXeMbl CUN0B020 8030€UCMEUsL HA 2PYOHVIO KIEeMKY, GbIsGIeHbl HeOOCMAMKU, Cyicaiouue
@dyHKYUOHATBHBIE 603MOIICHOCIU U HAOEHCHOCMb pabombl ycmpoticms. [Ipusedeno onucanue KOHCMpYKYuy U nPUHYUNA
pabomuvl OpUSUHATILHOZ0 ABMOMAMUYECKO20 YCMPOUCMBA 015l CePOeYHO-1e204HOl peaHumayuu Ha 6ase JUHeuH020
NHEBMAMUYECKO20 NPUB00a ¢ JICHMOUHLIM 2PYOHbIM OAHOANCOM U C USMEHSIOWUMUCA NAPAMEMPAMU CUTI0BO20
6030€eliCmBUS, 3A8UCAWUMY OM PAIMEPOS PYOHOU KIEeMKU.
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E.V. PASHKOV, V.P. POLIVTSEV, V.V. POLIVTSEV

AUTOMATIC DEVICE FOR CARDIAC-PULMONARY REANIMATION
ON THE BASIS OF LINEAR PNEUMATIC DRIVE

Abstract. The results of the analysis of the designs and functional capabilities of a number of devices for
cardiopulmonary resuscitation by well-known manufacturers of medical equipment are presented, the basic schemes of
force action on the chest are considered, the disadvantages that narrow the functionality and reliability of the devices
are identified. A description is given of the design and principle of operation of an original automatic device for
cardiopulmonary resuscitation based on a linear pneumatic drive with a tape chest bandage and with varying parameters
of force exposure, depending on the size of the chest.

Keywords: cardiopulmonary resuscitation, chest, bandage, linear pneumatic drive, timing belt.
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N.0. KO3JIOB

METOJ AHAJIU3A CHHEKTPOB JOIIIJIEPOBCKOI'O YIIUPEHWSI
JIABEPHOI'O U3JIYYEHUSA B ONEHKE HAPYIHIEHUN
MHUKPOKPOBOTOKA ITPU CAXAPHOM JIMABETE BTOPOI'O THUITA

Annotaumsi. Cmambes noceéaujeHa passumuio Memood 1a3epHou OONniepo8cKou hroymempuu U aHanu3y
3apecUCPUPOBAHHOL0 CUSHALA C MOYKU 3PEHUs PAcnpedeneHus nep@ysuu no yacmomam OORNIEPOECKO20 YUUPEHUS.
nasepHoeo usnyuenus. Ilokazam aneopumm o06pabomku u HeoOXo0OuMble MeXHUuecKue YCiosus Oasi KOPPEeKMHOU
peaucmpayuu cucHana. B kauecmse npumepos peanusayuu npeonoONCeHHO20 Memooda AHATUSUPYIONCA OaHHble,
NoJIyYeHHble NPU UBMEPEHUAX HA YCI08HO-300p080OM 000p08ONbYEe U RAYUEHme C CAXapHbiM Ouabemom 2 muna.
Obpabomxka 3ape2ucmpupo8aHHbIX OAHHBIX, COAACHO NPEOTOHCEHHOMY MemOody, obecneuusaen HO8oe NPOCMPAHCIMEO
NPUSHAKOS 0I5l AHANU3A OAHHBIX JA3EPHOU OONNIEPOSCKOU (ILOYyMEempull.

KnroueBble ciloBa: 1asepnas O0onnieposckas proymempus, HeUH8A3USHASA ONMUYecKas OudzHOCMuKa,
cucmema MUKpOYUPKYIAYUY KpOGU, caxapHulii Ouabem 2 muna.

Hccneoosanue gpitnonneno npu gunancosoii noooeprycke PODU 6 pamkax nayunozo npoexma Ne 19-32-
90253.
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1.0. KOZLOV

METHOD FOR ANALYSIS OF THE DOPPLER-BROADENED SPECTRA
OF LASER RADIATION FOR THE ASSESSMENT OF BLOOD
MICROCIRCULATION DISTURBANCES IN DIABETES MELLITUS TYPE 2

Abstract. The article is devoted to the development of laser Doppler flowmetry and analysis of the recorded
signal to study the distribution of perfusion over the frequencies of Doppler broadening of laser radiation. The processing
algorithm and the necessary technical conditions for the correct registration of the signal are shown. As examples of the
proposed method implementation, the data are obtained from a healthy volunteer and a patient with diabetes mellitus
type 2 and analyzed. According to the proposed method, processing of recorded data provides a new feature space for
data analysis of laser Doppler flowmetry signal.

Keywords: laser Doppler flowmetry, non-invasive optical diagnostics, blood microcirculation.
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A.B. IVHAEB

METO/I OLIEHKH AJAIITUBHBIX U3MEHEHUI
B MUKPOILIUPKYJIATOPHO-TKAHEBBIX CUCTEMAX
OPI'AHU3MA YEJIOBEKA

AHHOTamms1. /Jannas paboma HanpagieHa Ha papabomxy HO8020 MemoOd OYeHKU A0anmueHolX U3MEHEHUT 8
MUKPOYUPKYTAIMOPHO-MKAHESHIX CUCTIEMAX OP2AHUIMA HeN06EKA NPU PASTUHBIX HAZPY3KAX (nanpumep, cnopmugnvle
Hazpy3Ku Uiy Qu3uoioudecKue Cmpeccyl), OCHOBAHHO20 HA AHANU3E OCYULIAYUL MUKPOYUPKYIAMOPHO2O Kposomoxa u
MKAHEBOU camypayui, UsMePeHHbIX MEMOOAMU TA3EPHOL OONNAEposcKkou (roymempuu (JID) u onmuyeckoii mxanegou
oxcumempuu (OTO). B uccredosanuu npunsaiu yiacmue 80cemvb 300p06blx 000posoavyes 6 ospacme 21-49 nem.
Hsmepenus npogoounuce Ha 1A0OHHOU NOBEPXHOCMU CPeOHe20 Naabyd Npasol PYKU U MeOUdIbHOU NOBEPXHOCHIU
HudCcHell yacmu npeonnedvs. Pummuueckue xonebanus JIJ@ u OTO usyuanu ¢ nomowpio Geligiem-aHanusd. AHanu3z
OGHHBIX BbIABUT PE3OHAHCHBIE U CUHXPOHUSUPOBaHHbIe Konebanus 6 cueHanax JIID u OTO 6 muozennom ouanazone Kax
aoanmueHoe usmMeHenue 6 peyibmame peakyuu Ha GU3ULECKyI0 HA2PY3KY U NCUXOIMOYUOHATbHLIL CIpecc.

26 Ne 4-1 (342) 2020




(I)YH,HaMeHTaJ]beIe U IIPUKJIAAHBbIC HpOGJIeMbI TCXHUKH U TEXHOJOI'HA

KiiouyeBble cJioBa: Ja3eprHas 001’"’1/16]90601(61}1 ¢ﬂ0y/vtempuﬂ, onmuvyeckasl mkKaHeeasl OKCcumempus,
MUKPOYUPKYTIAAMOPHO-MKAHeBble cCUcmembl, 6ad30MOYUU, nompe6ﬂeHue KuCﬂOpOda, adanmusHvle U3MEHeHUs..

Yacmp pabomul évinonena npu unancoeoii nodoepicke npoekmos — Munoopuayku P® (6azoeas uacmeo
2ocyoapcmeennozo 3aoanua N 310, npoekm I'3-14/9) u FP7 EU IAPP (MEDILASE, Ne251531).

CIIMCOK JIMTEPATYPBbI

1. Pickering T. G. Mental stress as a causal factor in the development of hypertension and cardiovascular disease
// Current hypertension reports. 2001. Vol. 3, Ne 3. — P. 249-254.

2. Esler M. Chronic mental stress is a cause of essential hypertension: presence of biological markers of stress /
M. Esler, N. Eikelis, M. Schlaich, G. Lambert, M. Alvarenga, T. Dawood, D. Kaye, D. Barton, C. Pier, L. Guo, C.
Brenchley, G. Jennings, E. Lambert // Clinical and Experimental Pharmacology and Physiology. 2008. Vol. 35, Ne 4. P.
498-502.

3. Pries A. R., Secomb T. W. Modeling structural adaptation of microcirculation // Microcirculation. 2008. Vol.
15, Ne 8. P. 753-764.

4. Leahy M. J., Nilsson G. E. Laser Doppler flowmetry for assessment of tissue microcirculation: 30 years to
clinical acceptance // Proc. SPIE. 2010. Vol. 7563. P. 75630E.

5. Daly S. M., Leahy M. J. “Go with the flow”: a review of methods and advancements in blood flow imaging //
Journal of biophotonics. 2013. Vol. 6, Ne 3. P. 217-255.

6. Kosmos B.U. Jlazepras mommiepoBckas GIOYMETPHUS B OLEHKE COCTOSHUS U PACCTPOHCTB MUKPOIHPKY JISIIIH
kposu / B.W. Koznos, I'.A. Azuzos, O.A. I'yposa, ®.b. JIutBun // Metoandeckoe mocodue s Bpaueit. M. 2012, 32 c.

7. Kvernmo H.D. Oscillations in the human cutaneous blood perfusion signal modified by endothelium-
dependent and endothelium-independent vasodilators / H. D. Kvernmo, A. Stefanovska, K. A. Kirkebgen, K. Kvernebo
/I Microvascular research. 1999. Vol. 57, Ne 3. P. 298-309.

8. Kvandal P. Impaired cerebrovascular reactivity after acute traumatic brain injury can be detected by wavelet
phase coherence analysis of the intracranial and arterial blood pressure signals / P. Kvandal, L. Sheppard, S. A. Landsverk,
A. Stefanovska, K. A. Kirkeboen // Journal of clinical monitoring and computing. 2013.Vol. 27, Ne 4. P. 375-383.

9. Soderstrom T. Involvement of sympathetic nerve activity in skin blood flow oscillations in humans / T.
Soderstrom, A. Stefanovska, M. Veber, H. Svensson // American Journal of Physiology-Heart and Circulatory
Physiology. 2003. VVol. 284, Ne 5. P. H1638-H1646.

10. Kpynarkua A. Biausaue cuMnarnieckoil MHHEpBaMK Ha TOHYC MHKPOCOCYZIOB M KoJieOaHHsI KPOBOTOKA
Kkoxu // ®usnonorus yenoseka. 2006. T. 32, Ne 5. C. 95-104.

11. Kpymatkun A. Konebanus kpoBoToka yactotoii okono 0.1 I'm B MHKpococymax KOXH HE OTPaKaroT
CHMITATUYECKYIO PEryJIsinio ux Tonyca / ®uznonorus yenoseka. 2009. T. 35, Ne 2. C. 60-69.

12. Stefanovska A., Bracic M., Kvernmo H. D. Wavelet analysis of oscillations in the peripheral blood circulation
measured by laser Doppler technique // IEEE Transactions on Biomedical Engineering. 1999. Vol. 46, Ne. 10. P. 1230-1239.

13. Poratkus, JI.A. ®usnueckue OCHOBBI ONTHYECKOH okcumeTpun // MenumHackas ¢usuka. 2012, T. 2. C. 97-114.

14. Amzina M. Combined medical diagnostic system with separated laser-Doppler and reflectance oximeter
channels / M. V. Amzina, A. A. Micheev, D. A. Rogatkin, V. V. Sidorov // Proc. SPIE. 2006. VVol. 6163. P. 616317.

15. Colquhoun D.A. Non-invasive estimation of jugular venous oxygen saturation: a comparison between near
infrared spectroscopy and transcutaneous venous oximetry / D. A. Colquhoun, J. M. Tucker-Schwartz, M. E. Durieux, R.
H. Thiele // Journal of clinical monitoring and computing. 2012. Vol. 26, Ne 2. P. 91-98.

16. Quaresima V., Ferrari M., Fantini S. Accuracy of oxygen desaturation of hemoglobin in muscle by near-
infrared oximeters [corrected] // Medicine and science in sports and exercise. 2013. Vol. 45, Ne 6. P. 1217.

17. Thorn C. E., Shore A. C., Matcher S. J. Combined optical and near infrared reflectance measurements of
vasomotion in both skin and underlying muscle // Proc. SPIE. 2007. VVol. 6434. P. 643421.

18. Thorn C.E. An association between vasomotion and oxygen extraction / C. E. Thorn, H. Kyte, D. W. Slaff,
A. C. Shore // American Journal of Physiology-Heart and Circulatory Physiology. 2011. Vol. 301, Ne 2. P. H442-H449.

19. Bernjak A. Coherence between fluctuations in blood flow and oxygen saturation / A. Bernjak, A.
Stefanovska, P. V. McClintock, P. J. Owen-Lynch, P. B. Clarkson // Fluctuation and Noise Letters. 2012. Vol. 11, Ne 01.
P. 1240013.

20. Abdulhameed Y. A., McClintock P. V. E., Stefanovska A. Race-specific differences in the phase coherence
between blood flow and oxygenation: A simultaneous NIRS, white light spectroscopy and LDF study // Journal of
Biophotonics. 2020. Vol. 13, Ne 4. P. €201960131.

21. HoBukoBa W.H. Bo3moxxHOCTM mNpUMEHEHHs] BeilBleT-aHAIM3a OCUWUIALMH  IapaMeTpoB
MHUKPOILUPKYIATOPHO-TKAHEBBIX CHCTEM MpPHU IPOBEICHUU XOJOMOBOW NPECCOpHOW MpoOBl Ha manbiax pyk / WM.H.
Hosuxosa, B.B. Ipémun, A.B. [Iynaes, A.W. Kpynarkun, B.B. Cunopos // bBuotexnocdepa. 2015. T. 42, Ne 6. C. 26-30.

22. ®ummHa M.A. OyHKIMOHATBHBIE M3MEHEHHSI MUKPOIUPKYISAIAN KPOBH B KOXKE CTOIBI IPH TETUIOBBIX
npobax y maiueHToB ¢ caxapHbiM guadberom / M.A. ®wiuna, E.B. Iloranosa, N.H. Makosuk, E.B. apkux, B.B.
Hpemun, E.A. XKepebuos, A.B. [lynaes, B.B. Cunopos, A.W. Kpynatkun, E.A. Anuvunaesa, I.J1. Macansiruna, B.®.
Mypansis // @uzunonorus yenoseka. 2017, T. 43, Ne 6. C. 95-102.

Ne 4-1 (342) 2020 27




Cexknnua «Mexannueckue H OMOMEXaHUYECKHE CHCTEMbBD)

23. Kvernmo H.D. Spectral analysis of the laser Doppler perfusion signal in human skin before and after exercise
/H. D. Kvernmo, A. Stefanovska, M. Bracic, K. A. Kirkebgen, K. Kvernebo // Microvascular research. 1998. Vol. 56, No
3.P.173-182.

24. Low B.-H. Impaired Microvascular Response to Muscle Stretching in Chronic Smokers With Type 2
Diabetes / B.-H. Low, Y.-D. Lin, B.-W. Huang, T. Chia, J.-G. Bau, H.-Y. Huang // Frontiers in Bioengineering and
Biotechnology. 2020. Vol. 8. P. 602.

25. Tan Q. Exercise-Induced Hemodynamic Changes in Muscle Tissue: Implication of Muscle Fatigue Exercise-
Induced / Q. Tan, Y. Wang, T. L. W. Chen, D. W. C. Wong, F. Yan, Z. Li, M. Zhang // Applied Sciences. 2020. Vol. 10,
Ne 10. P. 3512.

26. Lemne C., Fagrell B. Mental stress induces different reactions in nutritional and thermoregulatory human
skin microcirculation: a study in borderline hypertensives and normotensives // Journal of human hypertension. 1994.
Vol. 8, Ne 8. P. 559-563.

27. Roustit M. Reproducibility and methodological issues of skin post-occlusive and thermal hyperemia assessed
by single-point laser Doppler flowmetry / M. Roustit, S. Blaise, C. Millet, J. L. Cracowski // Microvascular research.
2010. Vol. 79, Ne 2. P. 102-108.

28. Fine I., Kaminsky A. V., Shenkman L. A new sensor for stress measurement based on blood flow fluctuations
/ Proc. SPIE. 2016. Vol. 9707. P. 970705.

29. Dunaev A.V. Laser reflectance oximetry and Doppler flowmetry in assessment of complex physiological
parameters of cutaneous blood microcirculation / A.V. Dunaev, V.V. Sidorov, N.A. Stewart, S.G. Sokolovski, E.U.
Rafailov // Proc. SPIE. 2013. Vol. 8572. P. 857205.

30. Obeid A. In vitro comparison of different signal processing algorithms used in laser Doppler flowmetry //
Medical and Biological Engineering and Computing. 1993. Vol. 31, Ne 1. P. 43-52.

31. Kpynatkun, A.W. JluHamMudecKuii KoiaeOaTeIbHBIN KOHTYP PEeryilud KanWUIPHOH TeMOTUHAMUKH //
®usnomnorus yenoseka. 2007. T. 33, Ne 5. C. 93-101.

32. Heusmann H., Koelzer J.G., Mitic G. Characterization of female breasts in vivo by time-resolved and spectroscopic
measurements in the near infrared spectroscopy // Journal of biomedical optics. 1996. Vol. 1, Ne 4. P. 425-435.

33. Khalil, O.S. Metabolites, noninvasive optical measurements of // Wiley Encyclopedia of Biomedical
Engineering. 2006.

34. Salerud E. Rhythmical variations in human skin blood flow / E. G. Salerud, T. Tenland, G. E. Nilsson, P. A.
Oberg // International journal of microcirculation, clinical and experimental. 1983. Vol. 2, Ne 2. P. 91.

35. Tankanag A., Chemeris N. Application of the adaptive wavelet transform for analysis of blood flow
oscillations in the human skin // Physics in Medicine & Biology. 2008. Vol. 53, Ne 21. P. 5967.

36. Tankanag A. V., Chemeris N. K. A method of adaptive wavelet filtering of the peripheral blood flow oscillations
under stationary and non-stationary conditions // Physics in Medicine & Biology. 2009. Vol. 54, Ne 19. P. 5935.

37. Kislukhin V.V. Regulation of oxygen consumption by vasomotion // Mathematical Biosciences. 2004. Vol.
191, Ne 1. P. 101-108.

38. Dunaev A.V. Investigating tissue respiration and skin microhaemocirculation under adaptive changes and
the synchronization of blood flow and oxygen saturation rhythms / A.V. Dunaev, V.V. Sidorov, A.l. Krupatkin, I.E.
Rafailov, S.G. Palmer, N.A. Stewart, S.G. Sokolovski, E.U. Rafailov // Physiological Measurement. 2014. Vol. 35, Ne 4.
P. 607-621.

39. Johnson J. M., Kellogg Jr D. L. Local thermal control of the human cutaneous circulation // Journal of applied
physiology. 2010. Vol. 109, Ne 4. P. 1229-1238.

40. Zherebtsov E.A. Wearable sensor system for multipoint measurements of blood perfusion: pilot studies in
patients with diabetes mellitus / E.A. Zherebtsov, E.V. Zharkikh, 1.0. Kozlov, Y.I. Loktionova, A.l. Zherebtsova, I.E.
Rafailov, S.G. Sokolovski, V.V. Sidorov, A.V. Dunaev, E.U. Rafailov // Proc. SPIE. 2019. Vol. 11079. P. 1107962.

JdynaeB Anapeii Banepbesuu

OI'BOY BO «OI'Y umenu U.C. Typrenesay, r. Opén, Poccus

Kanaunat TeXHUYECKUX HAyK, OICHT, BEAYINUN HAyYHBIA COTPYIHUK HAYIHO-TEXHOJOTHUCCKOTO IICHTPa
OMOMETUITMHCKOH (POTOHUKHU

302020, r. Open, Hayropckoe mocce, 29

Temn.: +7-4862-41-98-06

E-mail: dunaev@bmecenter.ru

A.V. DUNAEV

THE METHOD FOR EVALUATING ADAPTIVE CHANGES IN HUMAN
MICROCIRCULATORY-TISSUE SYSTEMS

Abstract. The work is aimed at developing a new approach to assessing adaptive changes in microcirculatory
tissue systems when various loads are exerted on the body (sports or physiological stresses), based on the analysis of
oscillations in microcirculatory blood flow and tissue oxygen saturation, measured by laser Doppler flowmetry (LDF)
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and tissue reflectance oximetry (TRO). The study involved eight healthy volunteers aged 21-49 years. Measurements
were taken on the palmar surface of the middle finger of the right hand and the medial surface of the lower part of the
forearm. The rhythmic oscillations of LDF and TRO were studied using wavelet analysis. Data analysis revealed resonant
and synchronized oscillations in the LDF and TRO signals in the myogenic range as an adaptive change as a result of a
reaction to physical activity and psychoemotional stress.

Keywords: laser Doppler flowmetry, tissue reflectance oximetry, microcirculatory tissue systems, vasomotion,
oxygen consumption, adaptive changes.
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T.JI. HEMAKHWHA, H.b. OITAHAIIIYK

I'A3OOTBOJHASA CUCTEMA HA HAJIUBHBIX CYJIAX

AHHOTaIMs. B cmamve ananuzupylomcs pasiuuHble 2a300ME00HblE CUCIEMbl 8 MAHKAX He@meHANUGHbIX
€y008, ux npeumyuecmsa u Heoocmamxu. Ilpeonoscena memoouxa paciema 2a300MmMe00HOL cUCmeMbl 051 Onpedeienus
00beMH020 pacxo0a napoo30yUWHOU cMecU U3 OMOEIbHO20 MAHKA NPU 3a2py3Ke CYOHA U CONPOMUGLEHUS. CUCTEMbl
mpyoonpogooa 6 nepeom NPUOIUICEHUU.

KaioueBble ciioBa: cpynnogvie 2azo0meooduvie CUCMEMbl, 6bICOKOCKOPOCHIHbIE BbINYCKHbIE YCMPOUCMEd,
ovlxamenbHbie KIAnanbl, NIAMenpepuleaioujie CemKu, 02Henpespaoumen.
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T.L. CHEMAKINA, N.B. OPANASHCHUK

THE VENTING SYSTEM ON TANK VESSELS

Abstract. Various gas discharge systems in tanks of oil tankers, their advantages and disadvantages are
analyzed. the method of calculation of the gas discharge system to determine the volume flow of the steam-air mixture
from a separate tank when loading the vessel and the resistance of the pipeline system in the first approximation is
proposed.

Keywords: group venting systems, high-speed production-related devices, respiratory valves, plumariidae
mesh, flame-arrester.
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N.A. IITAPUO®YJIUJIMH, A.JI. HOCKO, E.B. CA®POHOB, /I.B. KUPMJIJIOB

IKCIIEPUMEHTAJIBHOE NCCJIEAOBAHUE BUXPETOKOBOI'O
TOPMOKEHUSA NIPUMEHUTEJIBHO K ' PABUTALHMOHHBIM
POJIUKOBBIM KOHBEUEPAM

AnHoTaumsi. OOHUM U3 OCHOBHBIX I1EMEHMO8 0e30NACHOU IKCNAYAMAYUU SPASUMAYUOHHBIX POIUKOGLIX
KOHBelepos, NPUMEHAEMbIX 6 CMeaxdcax Ons Naiiem, A6NAemcs mopmosHou poaux. Hauboree nepcnexmugnoil
KOHCMpPYKYueu AGIAemcs MOPMO3HOU POAUK MASHUMHO20 (8uxpemokosozo) munda. OCHOGHbIM RAPAMEMpPOM,
ONnpeoensIouUM MOPMO3HbLE PYHKYUU MOPMOZHO20 MASHUMHO20 POIUKA, d 3HAYUM U CKOPOCIb 08UIICEHUS NALIEMbL NO
2PABUMAYUOHHOMY POIUKOBOMY KOHEeLepY ABNAEMCs KOIDPuyuenm MasHumnotl a3kocmu. [ 000CH08aHH020 6b100pa
KOHCMPYKMUGHbIX —~ NAPAMEMPOE  GUXPEMOKOBO20  MOPMO3A  MASHUMHO20 — MOPMO3HO20  PONUKA  NPOBEOeHbl
IKCNEPUMEHMANbHBIE UCCTe008AHUA N0 ONpedeleHuio KOIPPuyuenma mMacHUmHoU 6A3KOCMuU. Ycmaunosneno, umo
KO3 Duyuenm MasHumHOU 6A3KOCMU YMEHbUUACTNCA C YBeTUUeHUeM B030YUHO20 3A30Pa MeHCOY NPOBOOAUUM MeETOM U
NOCMOAHHBIMU MASHUMAMY, NPUYeM 3Md 3a6UCUMOCHIb UMeem cmeneHHou xapakmep; ymenvuiaemces Ha 10...25% npu
VBenuyeHuu Yacmomsl 8paujeHus npogoosue20 mend; He 3aUcum Om USMEHEeHUsl PACCMOSAHUA MeXCOy YeHmpamu
npogoosaue2o mena U NOCMOAHHO20 MASHUMA, YMEHbULAEMC s NPU NOAGIEHUU KPaeso2o dhdexma 6 coomeemcmsuu ¢
B030VULHBIM 3A30POM.

KuaroueBble clioBa: nawiema, 2pagumayuoHHblil pPOJUKOGBI KOHGelep, MASHUMHBIL (8UXPEnOKOBbllL)
MOPMO3HOU PONUK, KOIDDuyuenm MacHUmMHOU 63KOCMU, NPOBOIsiyee meio, NOCMOSHHBLIL MAZHUM, GUXPEMOKOGbIl
MopMmo3.
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I.LA. SHARIFULLIN, A.L. NOSKO, E.V. SAFRONOV, D.V. KIRILLOV

EXPERIMENTAL STUDY OF EDDY CURRENT BRAKING APPLICABLE
TO GRAVITY ROLLER CONVEYOR

Abstract. One of the main elements of safe operation of gravity conveyors used in gravity racks for pallets is
the brake roller. The most promising design is a brake roller of magnetic (eddy current) type. A mathematical model of
the process of moving pallets on a magnetic brake roller is developed. The equation of the speed of movement of the
pallets on the brake magnetic roller obtained. The main parameter that determines the braking functions of the brake
magnetic roller, and therefore the speed of movement of the pallet on the gravity roller conveyor is the coefficient of
magnetic viscosity. To make a reasonable choice of the design parameters of the eddy current brake of the magnetic brake
roller, experimental studies have been carried out to determine the magnetic viscosity coefficient. It was found that the
coefficient of magnetic viscosity decreases with increasing air gap between the conductive body and the permanent
magnets, and this dependence has a power-law character; decreases by 10... 25% with increasing speed of the conductive
body; independent of changes in the distance between the centers of the conductive body and the permanent magnet;
decreases when an edge effect appears in accordance with the air gap.

Keywords: pallet, gravity roller conveyor, magnetic (eddy current) brake roller, magnetic viscosity coefficient,
conductive body, permanent magnet, eddy current brake.
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A.P. ABJIAEB

AHAJIM3 METOAOB ITOBBIINEHUSA 9@PEKTUBHOCTHU
IKCIUIYATAIIUU CYAOBBIX IU3EJIEN C BOCCTAHOBJIEHHBIMHA
I'OJIOBKAMMU IIOPIIHEN

AHHOTAUMsA. B pabome paccmompenvl pekoMeHOayuu no MexHU4yeckomy 0OCIYHCUBAHUIO OJil NOBbIUEHUS.
agppexmugHocmu  IKCnIyamayuu cyoosvix ouszenell ¢ GOCCMAHOBICHHbIMU 20JI08KAMU HNOPUWHEU, HeobXo00umMocms
COBEPUIEHCMBOBAHUS CNOCO008 U Kpumepued peMOHmMA 201080K NOPUHel MAT0000POMHbIX du3enel O NOJyYeHUs
demaneii ¢ OIKCHIAYAMAYUOHHLIMU — CEOUCMEAMU, MAKCUMATLHO — IQP@DEKMUBHLIMU 8  COBDEMEHHBIX  YCAOBUSAX
dyHKYUOHUPOBAHUSL.

KiroueBble ciioBa: cy0ogvie Ousenu ¢ 80CCMAHOBIEHHBIMU 20I06KAMU NOPWHEN, KpUMepuu pemMoHma, usHoc
Mopyoe KAaHABOK, YUTUHOPO-NOPWIHEBAs. 2pPYNNA, A02e3UOHHOe USHAWUBAHUEe, USHOC 6MYJIOK YUIUHOPOS U
VHAOMHUMENLHBIX KOJleY, 0emepeeHmHble U HeUmpanusylowue ceotcmea mace.
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A.R. ABLAEV

ANALYSIS OF METHODS FOR INCREASE OF EFFICIENCY OF SHIP
DIESELS OPERATION WITH RESTORED PISTONS HEADS

Abstract. Recommendations on maintenance for increase of efficiency of ship diesels operation with restored
pistons heads, necessity of perfecting of the ways and the criteria of repair of heads of pistons of slow-speed engines for
receipt of the details with running abilities, maximally effective in modern conditions of functioning are considered in
this article.

Keywords: ship diesels with restored pistons heads, the criteria of repair, the wear-and-tear of end faces of
ditchs, cylinder-piston group, adhesive wear process, the wear-and-tear of cartridges of cylinders and sealing rings,
detergent and neutralizing properties of oils.
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T'PEBHOM KOMILJIEKC CY/JTHA.
XAPAKTEPUCTHUKU OIITUMAJIBHOI'O 'PEBHOI'O JIBUT'ATEJIA

AHHoOTAamMsl. Paccmompena memoouxa paciema 6 NepeoM NpUOIUdXCeHuu 2peOH020 KOMIAeKca CYOHd,
npeocmasnena OYyeHKa XapaKxmepucmux OnMmuManbHo20 epebHo20 08U2amesi.

KuroueBble cji0Ba: epedHOt 8uHM, CYOHO, MOUHOCMb HA 2PEOHOM 841y, CKOPOCHb X00d, 21A6HAS
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ROWING COMPLEX SHIPS.
DESCRIPTIONS OF OPTIMAL ROWING ENGINE

Abstract. Methodology of calculation is considered in the first approaching of rowing complex of ship, the
estimation of descriptions of optimal rowing engine is presented.

Keywords: screw-propeller, ship, power on a rowing billow, speed of motion, main power plant, frequency of
rotation.

BIBLIOGRAPHY

Ne 4-1 (342) 2020 35




Cexknnua «Mexannueckue H OMOMEXaHUYECKHE CHCTEMbBD)

1. Reference on the theory of the ship: in 3 t./ed. J.I. Voitkunsky. — L.: Shipbuilding, 1985. Volume. 1:
Hydromechanics. Resistance to ship traffic. Ship movers. — 1985. — 764 p.

2. Rules for the classification and construction of ships. - St. Petersburg: Publishing House of the Russian
Maritime Register of Shipping, 2015 -Volume. 1. — 2015. — 505 p.

3. Rules of classification and building of marine ships. Part of 1. Corps. it is Saint Petersburg: publishing House
of the Russian marine register of navigation. — 2019. — 278 p.

4. Ship movers: textbook for students student on speciality «Shipbuilding and ship is repair» / L.S. Artyushkov,
A.Sh. Achkinadze, A.A. Rusetskiy; ed. A.A. Rusetskiy. — L.: Shipbuilding, 1988. — 295 p.

5. Katsman F.M. Exploitation of the rowing complex of a sea vessel: M. Transport, 1987. — 156 p.

Moreva Irina Nikolaevna Khromov Egor Vladimirovich
Sevastopol State University, Sevastopol State University,
PhD, Associate Professor of the Department «Ocean PhD, Associate Professor of the Department «Ship
engineering and shipbuilding», power plants and structuresy,
Sevastopol, Universitetskaya, 33 Sevastopol, Universitetskaya, 33
Tel. +78692243561 Tel. +78692243561
E—mail: i.n.moreva@mail.ru E-mail: ev.khromov@mail.ru
YJK 629.12 DOI: 10.33979/2073-7408-2020-342-4-1-126-133

K.A. KOBAJIb, A.JI. CYXOPYKOB

OLHEHKA 9OPEKTUBHOCTU I'NAPOANHAMHNYECKOI'O 'ACUTEJIA
BUBPAIIUMNI BbIJIBUKHBIX YCTPOUCTB

AHHOTanus1. Ha ocroge yucienuvix Memooos OUHAMUKY 6513KOU JHCUOKOCIU ONpedeieHbl CULbl, Oelicmayloujue
Ha obmeKkamenb BbIOGUICHOZO YCMPOUCMEA, OCHAWEHHO20 2acumenem GUOpayuu uOPOOUHAMUYECKO20 MUnd.
Toxazano, ymo npumenenue maKoeo 2acumens 6 KOHCIMPYKYUU BbIOGUICHO20 YCMPOUCMEA NO360NSEN 3HAYUMENbHO
CHU3UMb  aMIAuUmyoObl  Oelucmeyiouux 2uopoounamuveckux cui. Kax cnedcmeue, Habmodaemcss ynyuuieHue
BUOPONPOUHOCTHBIX XAPAKMEPUCTUK BbIOBUINCHO20 YCMPOUCMEA, YO NOOMEEpHCOaemcsi pe3yibmamamu paciema e2o
nonepeuHvIx KoreOanuil.
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THE ESTIMATION OF EFFICIENCY OF HYDRODYNAMIC VIBRATION
DAMPER FOR TELESCOPIC GEARS

Abstract. Forces that affects on cowl of telescopic gears with hydrodynamic vibration damper were calculated
using computational fluid dynamics. Using this damper as part of telescopic gear’s construction provides significant
reduction of active forces amplitudes. Consequently, improvement of vibration and strength characteristics of the
telescopic gears is observed which is confirmed with the result of the calculation of its transverse oscillations.

Keywords: computational fluid dynamics, telescopic gears, vibration damper, hydrodynamic characteristics.
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B.B. JEOHTBHEB

KOHEYHODRJIEMEHTHBIN PACUYET 3AKJIEIIOYHOI'O COEJIJUHEHMSI,
IHOJYYEHHOI'O ITPU A3OTHOM OXJVIAKAEHUH 3AKJIEIIKHN

AHHOTanMst. Paccmompen cnocod co30anust 3akieno4Ho20 COeOUHEHUs. ¢ NOMOWbIO A30MHO20 OXIANCOCHUS.
3axnenok. B yununopuueckoe omeepcmue 6 NIACMUHAX, HAXOOSWUXCS NPU KOMHAMHOU memnepamype, nomeuwjaemcs
oxnascoennas 0o memnepamypui -196 ° C saxnenka. Hazpesasico 00 KoMHamuoli memnepamypul, 3akienka nooeepeaemcs
MENI080MY BCECMOPOHHEMY DACWUPEHUI0 U CO30aem Nocadky ¢ Hamsaeom. MemoOooMm KOHEUHbIX dNeMEeHmo8 peuieHd
KOHMAKMHAsl MenIOnpPOYHOCMHAs 3a0aud 0N MAaKko2o CcoeOuneHus 6 npoepammuvix komniexcax COMSOL
MULTIPHYSICS u APM Winmachine. 3adaua pewaemcs ¢ obvemHou nocmarnoske. Ha nepsom amane naxooumcs
pacnpedeiienue memMnepamypvl 6 cucmeme 3axienka-niacmund. Ilonyuennoe memnepamyphoe noje UCHOIb3YEMCs KAk
napamemp Ha 6MOPOM dMANE NPuU PeuwleHun npoYHocmHou 3a0auu. Tlonyuenvl nos 0CMAmMoOYHbIX HANPSANCEHUL 6
nracmune u 3axnenxe. [lokazano, ymo 6 He6OIbLULOL HaACHU OOHOU U3 COCOUHSIEMbIX NIACMUH B03HUKAIOM NIACTNUYECKUEe
Odechopmayuu. Jlansl pexomenoayuu no paciemy npoUHOCmU MaKkux coeOUHeHull.

Ki1oueBble clI0OBa: Memoo0 KOHEUHbIX I1EMEHMO8, 3aKIeNOYHOE COeOUHeHUe, MENLONPOYHOCMHASL KOHMAKMHASL
3a0aua, Hanpsxcerue, 0eQopmayusl.
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V.V. LEONTYEV

FINITE ELEMENT CALCULATION OF THE RIVET JOINT
OBTAINED BY NITROGEN COOLING OF THE RIVET

Abstract. A method for creating a rivet connection using nitrogen cooling of rivets is considered. A rivet, cooled
to a temperature of -196 C, is placed in a cylindrical hole in the plates at room temperature. When heated to room
temperature, the rivet undergoes a thermal all-round expansion and creates a tight fit. The finite element method solves
the contact termal-stress problem for such a connection in the COMSOL MULTIPHYSICS and APM Winmachine
software complexes. The problem is solved in a three-dimensional statement. The first stage is the temperature
distribution in the rivet-plate system. The resulting temperature field is used as a parameter at the second stage when
solving the stress problem. The fields of residual stresses in the plate and rivet are obtained. It is shown that plastic
deformations occur in a small part of one of the connected plates. Recommendations for calculating the strength of such
compounds are given.

Keywords: finite element method, rivet connection, termal-stress contact problem, stress, strain.
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B.N. ITAXAJITIOK, A.M. IIOJIXIKOB

YCOBEPHIEHCTBOBAHHASA KOHCTPYKIMSA I'OJIOBKH
TOTAJIBHOTI'O DQHAOITPOTE3A TAZOBEJIPEHHOI'O CYCTABA

AHHOTaUMA. Bnepgvle paspabomana KOHCMPYKYUs MOOYIbHOU KepamMudecKoll 20108KU MOMAIbHO20
andonpomesa mazobedpennozo cycmasa (TATHC), obradaiowas c6otUcmeamu Memaild 6 COeOUHEHUU C WUEUKOU HONCKU
U Ce0UCMEAMU KepAMUKU HA Hecyujell NOSepXHOCMU Napbl mpenus. mo obecneuugaemcs nymem CO30AHUS HUZKO
3amMpamno20, MAIOMOKCUUHO20, NPOUHO20 COCOUHEHUsL AIOMOOKCUOHOU UIU YUPKOHUEBOU KEPAMUKU U MUMAHOB020
CNaga ¢ NoxyyeHueM NAsHO20 COeOUHeHUs, pabomOoCnOCOOH020 8 CUHOBUANLHOU Jcuokocmu venogekd. C nomoupro
KOHEYHO-DNIEMEHMHO20 AHANU3A BbINOIHEHA KAYeCMGEHHAs U KONUYECMBEHHAs OYEHKA NPOYHOCTU U IHCECMKOCMU
NPEONOANCEHHOU KOHCMPYKyuu 20106Ku. TIpedcmaesieno maxodice u300padicenue 20Mmogoll CHASHHOU 20M06KU U3
AIOMOOKCUOHOU KePAMUKU ¢ 8MYAKOU Uz mumanosozo cniasa BT1-0.

KuaroueBbie ciioBa: momanbHwlil 5HOONpOmMe3 mMa300e0PeHHO20 CYycmasd, Kepamuueckds napa mpeHus,
MOOYIbHASL KEPAMULECKAsl 201106KA, NAUKA
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V.. PAKHALIUK, A.M. POLIAKOV

IMPROVED DESIGN OF A HEAD OF A TOTAL HIP REPLACEMENT

Abstract. For the first time, the design of a modular ceramic head of a total hip replacement (THR) has been
developed, which has the properties of a metal in join with the stem neck and the properties of a ceramic on the bearing
surface of a friction couple. This is achieved by creating a low-cost, low-toxic, strong connection of alumina or zirconium
ceramics and a titanium alloy to obtain a soldered joint that is efficient in human synovial fluid. With the help of finite
element analysis, a qualitative and quantitative assessment of the strength and rigidity of the proposed head design has
been made. Also shown is an image of a finished soldered head made of alumina ceramic with a sleeve made of titanium
alloy VT1-0.

Keywords: total hip replacement; ceramic friction couple; modular ceramic head; soldering.
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AWM. BOXOHCKUI

IHOUCK S KCTPEMYMA ®YHKIIMOHAJIA

AuHoTanusi. Ha npumepax unmocmpupyemcs pazpabomannas npoyeoypa npoeepKu 00CMamoyHo20 YCiousl
IKCMpemMyma HYHKYUOHALA (NOCMPOCHUSL €20 MAMEMAMUYecko2o 0bpasa); 8 3a0aue 8apuayuoHHO20 UCHUCTCHUS HA
VCIOGHDBIL IKCMPEMYM OYEHEHA POlb MHONICUmens Jlazpauiica u nocmpoena nogepxHoCcmy YYHKYUOHANA NO NAPAMempam
sapuayuii. OONYCMUMbIX (YHKYULL TUHEIHO20 HOPMUPOBAHHO20 NPOCMPAHCMEA.

KiroueBbie ¢JI0Ba: (OyHKYUOHAT, YCOBUSI IKCIMPEMYMA PYHKYUOHAAA, 2paguuecKutl oopas.
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A.l. BOKHONSKY

SEARCH EXTREME FUNCTIONAL

Abstract. Examples illustrate the developed procedure for checking the sufficient condition for the extremum of
a functional (construction of its mathematical image); in the problem of the calculus of variations on a conditional
extremum, the role of the Lagrange multiplier is estimated and the surface of the functional is constructed in terms of the
parameters of variations of admissible functions of a normalized linear space.

Keywords: functional, conditions for the extremum of the functional, graphic image.
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E.B. TEOPTMEBCKAZ

OLHEHKA HAJEKHOCTHU DQHEPI'ETUYECKOI'O OBOPY1IOBAHU A
HA PAHHUX CTAIUAX TIPOEKTUPOBAHUSA

AHHOTANMs. Juxmyemasi 9KOHOMUUECKUMU MPEOOBAHUAMY MUHUMUZAYUSL CMOUMOCIU U320MOGICHUS U
danbHetue20 00CIYAICUBAHUS FHEP2EMULECK020 0O0PYO0BAHUSL NPUBOOUM K CHUINCEHUIO MEMATIOEMKOCHU, HOGBIUEHUIO
HAPYIACEHHOCMU €20 Y37108 U KOMINOHEHMO8, Y8EIUYEHUIO HAZHAYEHHO20 CPOKA CLYIHCObL U MENCPEMOHMHBIX NEPUOO0E,
COKpAaueHUio 00beM08 KOHMPOJisk COCMOosHUs memaina. [Ipu smom npoekmuvie mpe60o8anusi K OCHOGHbIM HOKA3AMETAM
HAOEICHOCMU BCE BPEMSL YIICECMOUAIOMCsL HA (QOoHe PACMmYyWux 3anpocog no 0OecneveHuio HeobXooumMozo yposHsi
NpOMbBIULIEHHOU Oe30NaACHOCTU.

Bonpoc obecneuenuss npoekmuvix noxazamenei HAOEHCHOCMU OCMPO GCMAEN YiCe HA PAHHUX CMAOUsSX
NPOEKMUPOBAHUs, KO20Ad euje He NPUHAMbI OKOHUAMENbHbEe DeUleHUss N0 KOHCMPYKMUSHOMY U MAMepUuaibHOMY
UCHONIHEHUIO, PENCUMAM IKCHILYAMAYUU, MEXHOL0SUSIM U320MOBIEHUSL U PEMOHMA.

Ipeonoocennviti 6 cmamve  pacuemuvlii.  NOOX00  yHumwiéaem  UHOUBUOYAIbHbIE — 0CODEHHOCTU
pazpabamuléaemozo IHep20obOpyO08anUss U NO3BOAEM YIICe HA PAHHUX CHAOUAX NPOEKMUPOBAHUS OYEHUMb €20
HAOEICHOCMb, UCHONb3YSL  KOPPETSYUOHHYIO  3A6UCUMOCb  MeJICOY 6EPOSMHOCHbIO  Oe30MmKA3HOU  pabombsl U
KO3 puyuenmamu 3anaca no NPOYHOCMU, YMo CYUeCmeeHHO COKpawaem Cpoku U CIouMoCms nPOeKmupo8aHus.

KiroueBbie ¢JI0Ba: HA0eICHOCHb, 8ePOSMHOCHIbL DE30MKA3HOU pabombl, KOIP@uyueHm 3anaca, OmKas.
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RELIABILITY ASSESSMENT OF ENERGY EQUIPMENT AT EARLY
STAGE OF DESIGN

Abstract. The minimization of the manufacturing and further maintenance cost of power equipment dictated by
economic requirements leads to decreasing in metal consumption, growing in the stress of its assemblies, increasing in
the design lifetime and overhaul periods, and decreasing in the amount of metal condition monitoring. At the same time,
the design requirements for the reliability parameters are constantly advance due to the growing required level of
industrial safety. The issue of ensuring the reliability parameters is acute already at the early stages of design when the
final decisions about construction, material performance, operating modes, manufacturing, and repair technologies have
not yet been made.

The proposed calculation approach takes into account the individual characteristics of the developed power
equipment and makes it possible to assess its reliability already in the early stages of design. It uses the correlation
between the probability of no-failure operation and safety factors. So, it allows us to significantly reduces design time
and cost.

Keywords: reliability, probability of non-failure operation, safety factors, failure.
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E.B. ITAIIIKOB, A.A. BOXXOB

TPAHCIOPTHBIE YCTPOUCTBA JJ151 HEXKECTKUX
OUINHAPUYECKUX OBBEKTOB ITPOU3BO/ICTBA
CI'A3O-MATHUTHBIMH HAITPABJIAIOLIUMMU ITAJIET

AHHOTAIUSA. B crmambe npugedenvl munosgvie KOMNOHOBKU MEXHOA0SUYECKO20 000py08anus 01 0opabomxu
HeANCeCMKUX YULUHOPUUECKUX demaiell ¢ UCNONb308aHUueM dpghexma negumayu Ha cmaouy ux mpaHcnopmuposanust u
3aepy3ku  6e3 NpAMO20 MEXAHUYecKo20 KOHMAKMA C YCMAHOBOYHbIMU U  HARPAGIAIOWUMU  ILEMEHMAMU.
DKCnepumMeHmanbHO NOIyYeHbl 3A6UCUMOCTIU 2PY30N00bEMHOCIU a3POCMAMUYECKUX ONOp Om BeIUdUHbl paboyezo
3a30pa u 0agneHuUss 8030yXa UBMEHSIOWUXCSL 8 WuUpokom ouanazone. Onucanvl KOHCMPYKYUs U NpUHyUn pabomol
MPAHCROPMHBIX YCMPOUCME C UCNONb308AHUEM I pexma nesumayuu naiem ¢ 00beKmamu 06pabomxu.

Ne 4-1 (342) 2020 43




Cexknnua «Mexannueckue H OMOMEXaHUYECKHE CHCTEMbBD)

KiroueBble cjoBa: wuedicecmkue L;wzuydpuqecxue ()emajm, Jesumayus, 2azo-macHumHsle Hanpasejsiouiue,
conjio, najlema, mpancnopmupoeanue.

CIIUCOK JIMTEPATYPbI

1. Tar. 22074A yxpaunsr, MIIK B65G25/04, B23Q7/16. Tpaucroptasii Moxyis/ Ilamkos E.B., omy6m.
30.04.98, brom.Ne2.

2. banacanpsa B.C. Harpy3ounble XapakTepHUCTHKH paIuaibHBIX MIIMHIPUIECKUX adpOCTATHIECKUX OIOp C
JCKPETHBIMH UCTOYHHUKaMHU // TIpobaeMbl MallIMHOCTPOCHHS U HajiexkHOCTH MamiuH. — 1992. - Ne 6. — C. 60-67.

3. banacanpsn B.C. [logbemHas cuiia UMPKYJISPHOTO a’pOCTATHYECKOTO IMOJUIMIHUAKA TPH IIPOU3BOJIBHOM
skcreHTpucurere// MammaoBeaenue. — 1984. — No 6. — C. 78-83.

4. T'pynckas E.I'., Kapmos B.C. pacuer Hecyme#d CIOCOOHOCTH paJWalbHBIX Ta30BBIX MOALIMITHHKOB C
JTUCKPETHBIM HaJIyBOM Ta3a // Mammuosenenue. 1981. — Ne 3. - C. 92-97.

5. HarpyzouHble XapaKTepHCTHKH pPaJWalIbHBIX LMIMHIPUYECKHX a’POCTATHUECKHX OINOP C AMCKPETHBIMU
ncrounnkamu / banacanssta B.C.// TIpo6i. MamuHOCTp. B HajgekH. MammH. — 1992, — Ne 6. — C. 60-67.

6. [TamkoB E.B. TexHonornueckue OCHOBBI 0OPa0OTKH TOUEHHEM TOHKOCTEHHBIX LWJIMHIPUYECKUX JIeTaNe:
VYueb6.nmocobue. — CeBacromnonb: M3n-Bo Cel'TY, 2000. — 425c, .

7. Ilym B.3. KoHCTpynpoBaHue METAIIOPEXYIMX cTaHKOB. — M.: MammHocTpoenue, 1977. — 390 c.

ITamkoB EBrenuii Bajenrnnosuu BoxikoB Anapeii AHATOIbEBUY

OI'AOY BO «CeBacTononabCKuil rocy1apCTBEHHBII OI'AOY BO «CeBacTononbCKuil rocy1apcTBEHHBII
YHHBEpCHUTET», T. CeBacTonoib YHHBEpCUTET», I'. CeBacToIomb

JIoKTOp TEXHUYIECKUX HAYK, Ipodeccop KannunaTt TeXHHYECKHUX HAayK, JOLIEHT

katenps! [IpubopHBIE CUCTEMBI X aBTOMATH3AIHS kagenpsl [IpubopHbIe cCCTEMbI 1 aBTOMAaTH3AIHS
TEXHOJIOTHYECKHX ITPOIIECCOB TEXHOJOTUYECKHX MPOIIECCOB

299053, r. CeBacrorofb, YHUBEpCUTETCKas, 33 299053, r. CeBacromnosb, Y HUBepcUTeTcKasi, 33
Ten. +79797551084 Ten. +79788165230

E—mail: pashkov@sevsu.ru E—mail: 0506773532@mail.ru

E.V. PASHKOV, A A. VOZHZHOV

TRANSPORTATION DEVICES FOR NON-RIGID CYLINDRICAL
PRODUCTION OBJECTS WITH GAS-MAGNETIC PALLET GUIDES

Abstract. The article presents typical layouts of technological equipment for processing non-rigid cylindrical
parts using the levitation effect at the stage of their transportation and loading without direct mechanical contact with
the mounting and guiding elements. The dependences of the carrying capacity of aerostatic supports on the size of the
working gap and air pressure, varying in a wide range, are obtained experimentally. The design and principle of
operation of transport devices using the effect of levitation of pallets with objects of processing are described.

Keywords: non-rigid cylindrical parts, levitation, gas-magnetic guides, nozzle, pallet, transportation.
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A M. TIIOJISIKOB, I1.K. COIIMH, B.b. JIASAPEB,
A.N. PBDKKOB, M.A. KOJIECOBA, I1.A. bYT'AEB

KOHIEIITYAJIBHOE ITPOEKTUPOBAHUE MEXATPOHHOI'O CTEHJA
AJA HPEAKJIAHAYECKUX UCIIBITAHAN POBOTU3UPOBAHHBIX
IMPOTE30B HU’KHUX KOHEYHOCTEHA

AHHOTAUUSA. B meuenue psda nocreonux nem ¢ Poccuu b6viiu paspabomansl nepsvie peaibHbvle RPOmomunbsl
POOOMUBUPOBAHHBIX NPOME308, HO OHU 6CE ewje NPOUSPbIBAOM KOHKYDEHYUIO JIVHUUM 3apYOEHCHbIM KOHCIPYKYUSIM U
npakmuuecku He ocmpeO08AHbl HA OMEYECMBEHHOM pbIHKe AcCUcmughvix ycmpoticmg. OOHa u3 NpuquH,
npensimcmeylowux momy, cocmoum 6 omcymcmeuu 6 Poccuu cmenoog 0n1 cepmupuKAyUuOHHbIX UCHBIMAHUL
pobomusuposanHvix npomes08. Kpome 3mozo, ucnonvsosanue makux cmerHo08 Ha Cmaouu RPpOeKmupoBanst, NO380IULO0
Obl CYUWECmBEeHHO YIPOCMUMb peuleHue 3a0a4u CUHMe3d KAYeCMEEeHHbIX CUCMeM YNpasieHus u He mpebosaio Obl
yuacmusi UHEAIUO06-60IOHMEPO8 Ol UX ucnvlmanuti u Hacmpouku. OOHAKO 8 Hacmosiyee 6pemsi aAHANO2U MAKUX
ucnvimamenvbubix cmenoos 6 Poccuu omcymemeyiom. B amoii pabome onucana KoHYyenmyaibHas epcust MeXampoHHO20
CMeHOa-CUMYIAMOPA, CNOCOOHO20 MOOeuposams OUONOO0OHbIE OBUNCEHUS HUNCHell KOHeYHOCMU ueloseKkd 6
PA3TUYHBIX PENCUMAX OBUSAMENTLHOU AKMUBHOCMU 8 YCIIOGUSIX NEPEMEHHBIX RAPAMEMPOS8 OKPYICAoueli cpeobl C Yeiblo
HACMPOUKY NApamempos, 1a00pamopHulX U NPeOKIUHUYECKUX UCNbIMAHUL KOHCMPYKYULL U CUCHEM YNPAGLeHus
AKMUBHBIX POOOMUBUPOBAHHBIX MPAHCMUOUATILHBIX, MPAHCHEMOPATbHBIX Npome306 u ux mooyieiu. Cmeno nezko
Modicem Oblmb MOOEPHUZUPOBAH ON51 NPOBEOCHUs. CePMUPUKAYUOHHBIX UCILIMAHUL POOOMUUPOSAHHBIX NPOME306
HUDICHUX KOHEeYHOCmell.

KiroueBble cioBa: mpancghemopanvHulil npomes; mpancmuOUaibHblil npomes; poOOmMU3UPOSAHHbIL NPOME3;
cucmema ynpasieHust npome30M; MexampOHHbILL UCTbIMAMENbHbLI CIEHO.
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CONCEPTUAL DESIGNING OF A MECHATRONIC STAND
FOR PRE-CLINICAL TESTS OF LOWER LIMBS ROBOTIC PROSTHESES

Abstract. Over the past several years, the first real prototypes of robotic prostheses have been developed in
Russia, but they still lose competition to the best foreign designs and are practically not in demand in the domestic market
of assistive devices. One of the reasons preventing this is the absence in Russia of stands for certification tests of robotic
prostheses. In addition, the use of such stands at the design stage would significantly simplify the solution of the problem
of synthesizing high-quality control systems and would not require the participation of disabled volunteers for their testing
and adjustment. However, there are currently no analogues of such test benches in Russia. This paper describes a
conceptual version of a mechatronic stand-simulator capable to simulate biosimilar movements of a human lower limb
in various modes of physical activity under variable environmental parameters in order to adjust parameters, laboratory
and preclinical tests of structures and control systems of active lower limbs prostheses and their modules. The stand can

be easily upgraded for certification testing of robotic lower limb prostheses.
Keywords: transfemoral prosthesis; transtibial prosthesis; robotic prosthesis; prosthesis control system;

mechatronic test bench.
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HPOTOTHUII TPAHC®EMOPAJIBHOI'O ITPOTE3A C AKTUBHBIM
NCKYCCTBEHHBIM KOJIEHHBIM CYCTABOM

AHHOTAmMsl. B Oaunoli cmambve npedcmasnen NPOMOMUN MPAaHCHeMopanvHO20 npomesa ¢ AKMUGHbIM
YIpasneHuem UCKYCCMBEHHbIM KONeHHbIM Cycmagom. OOHUM U3 OCHOGHLIX Kpumepues, UCHOIb3YEMbIX 8 Npoyecce
NPOEKMupo8ansl npomesa, ObLI0 OOCMUNCEHUE MAKCUMATLHO20 DUOIO0UYECKO20 NOOOOUS IMO20 YCMPOUCHEA C Yebio
obecneyenuss ONMUMANLHBIX YCIOSUL, CHOCOOCMBYIOWUX eCmeCcmeeHHol X00bbe nonvzoeamens. MHcxyccmeennwiil
KOJIEHHbIU CYCMas, CHPOEKMUPOBAHHBIL HA OCHOBE NOAUYEHMPUYECKO20 WAPHUPHO20 MEXAHUIMA C NEPeCeKatouuMUcs
38eHbAMU, ObOecneuusaem maxue YCI08Us HA YPOGHe KOHCMPYKYUU, d MPexyposHe8das Uepapxuyeckdas cucmemd
YApaeneHusl, NOCMPOEHHAsl HA OCHO8e UHMENNEKMYaTbHO-CUHEP2eMUYecKOl KOHYenyuu, — Ha ypoeHe ynpaenenus. s
PACNO3HABAHUA HAMEPEHUll NOAb308aAMeNs UHMENIeKMYANbHas NOOCUCTEMA UCHONb3Yem  AN20PUMMbl CPAGHEHU
epaguueckux 0bpazos has xo00bObl NOIL306AMENT MEMOOOM OYEHKU UHEAPUAHMHBIX Momenmos Xy. Tlocie 3moeo &
CuHepeemuueckoll noocucmeme NIAHUPYIOMCA OBUNHCEHUS INeMEHNO8 NPOMe3a 8 COOMEEMCMEU C CUHEP2eTNUYeCKUMU
Kpumepuamu Kavecmsa. Aneopummvl, UCnOIb3yemvle 6 cucmeme YnpasieHus, HACMpausaromcs 8 3a6UCUMOCIU Om
mMo20, KaKou Mun UcKyCCmeeHHOU CMONbL UCHOb3YeMCs 8 Npome3e. AKMUGHbII, NOIYAKMUSHBIU UTU RACCUBHDLIL (YUCHO
Mmexanuueckuil). Mamemamuueckoe Mmoldenuposanue pabomvl npomesa NOKA3bIGAeM, UMO Xapakmep — e2o
DYHKYUOHUPOBAHUA COOMBEMCMEYEN KPUMEPUAM KAYecmea, NPUHAMbIM NPU NPOEKMUPOSAHUU.

KaroueBble ciloBa: mpanc@emopanbhbli. npomes; UCKYCCMEEHHbIU KONEHHbI CYCmas, Uuepapxuieckas
cucmema ynpasieHus, pacno3Hasanue @azvl Xxo0b0sl, NIAHUPOBAHUE OBUIHCEHUIL.
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A.M. POLIAKOV, P.K. SOPIN, V.B. LAZAREV,
A.l. RYZHKOV, M.A. KOLESOVA, P.A. BUGAYQOV

PROTOTYPE OF TRANSFEMORAL PROSTHESIS
WITH AN ACTIVE ARTIFICIAL KNEE

Abstract. This article presents a transfemoral prosthesis prototype with active control of an artificial knee joint.
One of the main criteria used in the design of the prosthesis was to achieve the maximum biological similarity of this
device in order to provide optimal conditions conducive to user natural walking. The artificial knee joint, designed on
the basis of a polycentric higed mechanism with intersecting links, provides such conditions at the design level, and a
three-level hierarchical control system, built on the basis of an intelligent-synergetic concept, at the control level. To
recognize user's intentions, the intelligent subsystem uses algorithms for comparing graphic images of user's walking
phases by the method of estimating the invariant moments of Hu. After that, prosthesis elements movements are planned
in the synergistic subsystem in accordance with the synergistic quality criteria. The algorithms used in the control system
are adjusted depending on what type of artificial foot is used in the prosthesis: active, semi-active or passive (purely
mechanical). Mathematical modeling of the prosthesis operation shows that the nature of its functioning corresponds to
the quality criteria adopted in the design.

Keywords: transfemoral prosthesis; artificial knee joint; hierarchical control system; recognition of the walking
phase; planning of movements.
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A.B. HEMEHKO, M.M. HUKUTUH

MPOTHO3HAA OLIEHKA DKCILTYATAIIMOHHOM BRIHOCJIMBOCTH
MEXAHUYECKUX ATPET'ATOB

AnHoTanus. [Ipednodicen MemoO NPOSHOZHOU OYEHKU IKCHLYAMAYUOHHOU BbIHOCIUBOCU 6 CJLOJCHOU
MeXanHuueckol cucmeme, He c600UMOTL K NOCIE008AMENbHO-NAPATIENbHOMY COEOUHEHUIO DNEMEHIO8, HO HAXOMHCOEHUIO
cnaboeo 3eena. Ilonyuena smnupudeckas QOpMyna 4ucia 6xXoxHcOeHutl d1eMeHmos npaguIbHO20 OPUECHMUPOBAHHO0
epagha 6 803MoOJCHBIE NYMU, COCOUHAIOWUE €20 HAUATLHYIO U KOHEUHYI0 MOYKU. Dma hopmyna no3eonum, 6 ciyide c60e2o
NnoOmeepIHCOeHUs, UCCAe008amb 2pagd DOILULOL PASMEPHOCMU HA NpedMem 36eHbes, HAUbOILUUM 00PA30M BIUSIOUSUX
HA XapaxkmepucmuKy cucmemsl Kax yeno2o. [lonyuennvle pe3yibmamol RPUMEHUMbL 015t ROCHPOEHUS CKPbIMbIX MOOenel,
VUUMBIBAIOWUX MEXHONO2UHECKYIO HACTEOCMEEHHOCb CUCTIeMDbL.

KiroueBble ciioBa: mexuonocuyeckas HaciedCmeeHHOCMb, YCMAI0CMy, CKpbimble MOOenU, NPOSHO3, OYeHKA
IKCNIYAMAYUOHHOU BLIHOCTUBOCTIU.
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A.V. NEMENKO, M.M. NIKITIN

FORECAST EVALUATION OF MECHANICAL SYSTEMS ELEMENTS
OPERATING ENDURANCE

Abstract. We present a method for predictive assessment of operational endurance in a complex mechanical
system, which cannot be reduced to a series-parallel connection of elements, by finding a weak link. An empirical formula
is obtained for the number of occurrences of elements of a regular directed graph in possible paths connecting its initial
and final points. This formula will allow, if confirmed, to research a large-dimensional graph for the links that most affect
the characteristics of the system as a whole. The results obtained are applicable to the construction of hidden models that
take into account the technological heredity of the system.

Keywords: operational fatigue, technological heredity, hidden models, forecast, endurance evaluation.
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