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(I)yHL[aMeHTaJIBHBle U NPUKJIAAHbIC IIpOﬁJIeM])I TEXHUKH U TEXHOJIOIHH

Kononka rinaBHoro pepakropa

K 95-nernio EBrennst UBanosuua Cemenona (1926 — 2016)

15 Hos6ps 1926 200a poounca Eecenuii Heanosuu Cemenos
— 80aOWULICS COBEMCKUL U POCCULUCKUL YYeHblll 6 obnacmu
meopuu U MmexHoai02uu 06paboOmKu Memaios 0asieHuem, OOKmop
MexXHU4ecKux Hayk, npogheccop, 3aciyiceHHbvlll oesamenb HayKu U
mexuukuy ~ PCOCP, aaypeam  [ocyoapcmeennou  npemuu
IIpasumenvcmea P® 6 obnacmu mayku u mexHuku, noyemmvii
npesudenm omaoeneHus «3a2omosumenvbhbie NPoOU3BOOCMEd 8
Mawunocmpoenuuy Axkademuu npobrem kasecmea P®D, asmop
oonee 30 yuebnuxos u yueOuvix nocobuti, 6onree 350 nayunvix
nyonuxayuti u 20 asmopckux ceudemenbcme U NAmeHmos,
OCHOBameNb HAYYHOU WIKOIbL MEXHON02UU U 000PYO008aAHUs KOBKU
U 00bEeMHOU WMAMNOBKU, Nepablil npedcedameilb PeOAKYUOHHO2O
coeema U 2NAGHbILL PeOaKmop AHCYPHANA «3a2omosumenbHvle
npouU3800CmMea 8 MAUUHOCMPOEHULLY.

Hayunas nesrensHocts E.M. CemeHoBa Obliia CBsi3aHa € CO34aHUEM U Pa3BUTHEM TEOPUH U
TEXHOJIOTUHM OOpabOTKM METAIJIOB [JaBJICHHEM M pPa3pabdOTKOM Ha O3TOM OCHOBE HOBBIX
TEXHOJIOTHYECKUX IPOLECCOB, OCHACTKU U obopyamoBanus. Ero Tteopermueckue pazpaboTKu B
obmacti 00pabOTKH METayUIOB JAaBJIIEHHUEM JIETJIA B OCHOBY MPOMBIIIICHHBIX TEXHOJIOTHYECKHX
IIPOLIECCOB OTKPBITOW 0OJOWHON IITAMITOBKH, IITAMIIOBKU B 3aKPHITHIX IITAMIIAX U B IITAMMAX JJIS
BbIIABJIMBAaHUSA, KOTOpblE OOECleYMBaIM  BBICOKOE KAyeCTBO  IIOJIy4a€MbIX  3aroTOBOK,
HKOJIOTHYECKYIO 0€30IaCHOCTb MMPOU3BOCTBA, SKOHOMUIO METaJljIa M BBICOKAs IPOU3BOAUTEIBHOCTb.

OTnuuuTeNbHONM OCOOEHHOCThIO HaydHOM JesTenbHOCTH EBrenus VBaHoBuua sBisiiach
reHepanus HOBBIX MJIeH U UX NpaKkTudecKas peanusanus. Ero neneycTpeMIIEHHOCTb U NIPOSIBIICHHAS
UM MHUIMATHBAa CHOCOOCTBOBAIM BHEJIPEHUIO U JaJbHEHIIEMy MPUMEHEHUIO 3THX IPOLIECCOB B
aBTOMOOWJIe-, TPAaKTOpPO- M AaBMACTPOCHMH, NPUOOPOCTPOEHUM, a TaKXKe JPYTHX OTpacisix
MIPOMBIILIIIEHHOCTH.

E.M. CemeHOBBIM OblTH pa3pabOTaHbl M BHEAPEHbI OPUTMHAIbHBIE TEXHOJOTHUECKUE
MIPOLIECCHI CEKIIMOHHOM IITaMIIOBKH JIMCKOB, BBIIABIMBAHUS U BBICAJKH, 00€CIIEUNBAIOIINE BEICOKOE
KAaueCTBO M 3KOHOMHIO BbICOKOJIETMpoBaHHbIX cTaned. E.M. CeMEeHOBBIM COBMECTHO C IpyNIon
COTPYIHUKOB ObUIM pa3paboTaHbl W BHEJAPEHbl B MPOU3BOACTBO THAPABIMYECKHUE MPECCHI
YHUKaJIbHON KOHCTpyKuuu cuioit 200 u 300 MH.

Bcero oz ero Hay4HbsIM pyKOBOJCTBOM M KOHCYJIBTUPOBAHUM ITOATOTOBJICHBI U 3AIIUILECHBI
6onee 50 kaHIUAATCKUX U 5 TOKTOpcKUX nucceprauuii. Cpeau yueHnkoB EBrenuns MiBaHoBHYa ecTh
W3BECTHBIE YYEHBIC, TJIABHBIC WHIKEHEPHI, TJIABHBIE TEXHOJOTM W PYKOBOAUTENIM KPYHNHEHIINX
HAy4YHO-HCCIIEI0BATENIbCKUX OpraHU3aliil U IPOMBIIIIEHHBIX IPEANPUATHI HALLEH CTPaHbl.

3a 3acayru B Hay4YHO-TIEAAroruveckou aestenbHocTH EBrenmii MiBanoBuY OBIT HarpakaeH
opaeHamu TpynoBoro Kpacnoro 3namenu, «3nak [louera», 12 memanamu, nunnomom Jlaypeara
HTTM, nsareto menansmu BJAHX, 3HakoM «OTIMYHHMK BBICIHIEH MIKOIBI». 3a yuactue B Bemukoi
OteuecTBeHHOM BOiHE HarpaxieH Menainbto «3a [Tobeny Han ['epmanueii».

Jpy3bs, KoJuleTH U MHOTOYMCIIeHHble YueHUKkH EBrenus VBanoBnua CemMeHOBa MOMHST U
MIPOIOJKAIOT €T0 J1eN10, a Oy1ylue HHKEHEPhl U YYeHbIe B 00J1aCTH 00pabOTKH METAJIOB IaBJICHUEM
y4arcs Mo €ro KHUram.

Jlaspunenxo Braoucnas FOpvesuy
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B.J. ITABJIOB

OBOBIIEHUE MPUHIIATIA KOMBUHALIAU ABUKEHUI
HA KPYT'OBBIE JBUKEHMS

AnHoTanus. [env uccredosanus cocmoum 6 000OWeHUY NPUHYUNA KOMOUHAYUY OBUIICEHUU HA KPY208bie
ogudiceHust. AkmyanbHocmos pabomsl 00YCIO6IeHA MeM, YMO 8 MEXHUYECKUX CUCIMEMAaX WUPOKO pacnpoCmpanenvl
KOMOUHUPOBAHHbIE BPAUJAMENbHBLE OBUICEHUS, U NPU KOHCIMPYUPOBAHUYU BAICHO NPEOCMABNAMb XAPAKMED CYMMAPHO20
0BUDICEHUsA. Ycmanoeneno, Ymo npu 6pawjeHusx 6 HPOMUGONOI0JICHbIE CINOPOHbL MPAEKMOPUS CYMMAPHO20 OGUIICEHUSL
npeocmagasiem cobou snaunc. Onpedenienvl 6ce CcMaHOAPMHbIE XAPAKMEPUCMUKY IIAUNCA NPUMEHUMENLHO K
paccmampusaemomy cayuaio. Ycmauoseien HAKIOH daaunmudeckou mpaexkmopuu. 110006H0 momy, Kax pe3ynvmamom
CYnepnosuyuu 08yxX HeyCKOPeHHbIX OBUICEHUN SGNACNCS MAKJCe HEYCKOPEHHOe, M.e. PABHOMEPHOE U NPAMOIUHEHOe
osudicenue, npu BPAWEHUAX 8 OOHY CIOPOHY MPAEKMOPU CYMMAPHO20 OBUNCEHUS NPeOCmAasisem coboll OKPYIHCHOCHIb.
Ipakmuueckuii acnexm uccie008aHus ONpedensaemcs mem, 4mo NOJYYEHHble QOPMYAbL MOSYM HENnOCPeOCMBEHHO
ucnonvzosamuvcs 8 CAIIP npu epinonnenuy KOHCMpYKmopckux pabom.

KaroueBble ciioBa: xomOunayus 08udiceHull, Kpyeogvle OBUNCEHUA, INTUNMUYECKAs. MPAeKMOPUsl, Kpy2oeas
mpaexmopusi, Kpammvle CKOpOCmu.
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V.D. PAVLOV

GENERALIZATION OF THE PRINCIPLE OF MOTIONS COMBINATION
ON CIRCULAR MOTIONS

Abstract. The aim of the research is to generalize the principle of a combination of movements to circular
movements. The relevance of the work is due to the fact that combined rotational movements are widespread in technical
systems, and when designing it is important to represent the nature of the total movement. It has been established that
when rotating in opposite directions, the trajectory of the total motion is an ellipse. All the standard characteristics of the
ellipse are determined in relation to the case under consideration. The inclination of the elliptical trajectory is set. Just
as the result of the superposition of two unaccelerated movements is also unaccelerated, i.e. uniform and rectilinear
movement, with rotations in one direction, the trajectory of the total movement is a circle. The practical aspect of the
study is determined by the fact that the formulas obtained can be directly used in CAD when performing design work.

Keywords: combination of movements, circular movements, elliptical trajectory, circular trajectory, multiple
speeds.
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MEXAHUKA JE®OPMUPYEMOI O TBEPLOI'O TEJIA,
ANHAMUKA U [TIPOYHOCTbH

YK 539 DOI: 10.33979/2073-7408-2021-350-6-10-25

JL.A. IOJJTYBHBIM, B.A. TOPIOH, T.B. IOTYPAEBA, JI.C. JEOHOB

BAPUAHT OBPATHOM 3AJAYM JUHAMMKHU BAJIKH
HA OCHOBAHHMHU ITACTEPHAKA

AHHOTanusl. B pabome npedcmagiena Mamemamuieckas Mooeib OUHAMUYECK020 NPOYecca, UHUYUUPYEMO20
6 KOHCIMPYKIMUBHO HETUHEUHOU CUCmeMe — CIAmuyYecky HazpyiceHol banke na ynpyeom ocnosanuu Ilacmepnaka —
6HE3aNHbLIM 00pazosanuem Oegekma 6 6ude O0cCadKu UYAcCmu OCHOBAHUA. YPAasHeHus Cmamuyeckozo npoaubad,
COOCMBEHHBIX U GBIHYICOCHHBIX — KOACOAHUL NPeOCmasieHbl 6  MAMPUyHoOUu  opme ¢  UCHONIb308AHUEM
MHO20KOMNOHEHMHBIX BEKIMOPOS COCMOSIHUSL U MAMPUY GUSIHUSL HAYATbHBIX NAPAMEMPO8 HA COCOSIHUE CEeYeHUU OAIKU.
Tokaszano, umo onpedenrénnoe couemanue MexaHuyeckux XapaKkmepucmux cCucmemvl «0aiKa — 08yXnapamempuiecKoe
OCHOBAHUE» U NAPAMEMPO8 NOBPENCOCHUS OCHOBAHUSL (TOKANU3AYUSL U PAZMEPbL) NPUBOOUN K BbIHYHCOCHHBIM
MOHO2APMOHUYECKUM KOJICOAHUSM C YACTNOMOU, 8bIPANCAEMOU 8 00X 4ACMOMbL CB0OOOHOU UMY NOTHOCMbIO ONEPMOU
b6arku. OnpedeneHvl GeIUYUHbI NPUPAUWEHUL GHYMPEHHUX YCUMUL, 00YCI0GIEHHbIE (PAKMOPOM GHE3ANHOCIU
00pa3068aHUs NOBPEIHCOCHUSL.

KuaioueBble cJI0Ba: Ganka, ynpyzoe ochosanue, 0Cadka OCHOBAHUA. (DAKMOP 6HE3ANHOCMU, SUOPayUlU,
002pYdiCenUs, HAYAIbHbIE NAPAMEMPDI.
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A.A. PODDUBNY, V.A. GORDON, T.V. POTURAEVA, D.S. LEONOV

A VARIANT OF THE INVERSE PROBLEM OF BEAM
DYNAMICS BASED ON PARSNIPS

Abstract.The paper presents a mathematical model of a dynamic process initiated in a constructively nonlinear
system — a statically loaded beam on an elastic Pasternak foundation — by the sudden formation of a defect in the form of
subsidence of a part of the foundation. The equations of static deflection, natural and forced vibrations are presented in
matrix form using multicomponent state vectors and matrices of the influence of the initial parameters on the state of the
beam sections. It is shown that a certain combination of mechanical characteristics of the «beam — two—parameter
foundation» system and parameters of damage to the foundation (localization and dimensions) leads to forced
nonharmonic vibrations with a frequency expressed in fractions of the frequency of a free or fully supported beam. The
values of the increments of internal efforts, caused by the factor of suddenness of the formation of damage, have been
determined.

Keywords: beam, elastic foundation, foundation subsidence. factor of suddenness, vibration, additional loading,
initial parameters.
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MAUIMHOCTPOUTEJIBHBIE TEXHOJIO A
N O6OPYL1OBAHUE
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JI.B. JIEBBIU, H.10. JIAKAJIMHA

PA3PABOTKA DJIEMEHTOB ABTOMATHU3UPOBAHHOI CUCTEMBI
HPOEKTHUPOBAHUSA NTPUBOJOB I'VTABHOI'O IBUKEHUSA
METAJUIOPEXXKYHIUX CTAHKOB C ®OPMUPOBAHUEM
TEXHUYECKOU IOKYMEHTAIINU B KOMITAC-3D

AuHoTamms. [lervio  pabomwvl  A61sA1ACH  paA3pabOmMKaA  NEMEHMO8  AGMOMAMUUPOBAHHOL  CUCEMbl
NPOEKMUPOBAHUS NPUBOOOS 2IABHO20 OBUIICEHUST MEMAIOPENCYWUX CMAHKo8. B kauecmee agmomamusuposaHHvix
noocucmem paspabomanvl MOOYIU NPOEKMUPOBAHUSI PEMEHHbIX nepeoay, My@m, KOpoOOK CKOpocmel, WNUHOETbHbIX
V37108U MOOYIb HOODOPA MeKmMpoosueamest Ojisk NPUBOOA 2lIAGHO20 OBUIICEHUS MEMATIOPEXCYWUX cmankos. Tak dce Ons
6cex  paspaboOmMaHHbIX — MOOYRell  NpedyCMOMPEHO  A8MOMAMUUPOBAHHOE  (POPMUPOSAHUE — KOHCMPYKMOPCKOU
Odoxymenmayuu 8 cucmeme Komnac—3D, a umenno napamempuzogannvix 3D—moldenell u accoyuamusHvix uepmedicell
INEMEHMOB8 NPUBOOO8 2NIABHO20 OBUNCEHUA MEMANTOPENHCYWUX CMAHKOS. Paspabomannas agmomamusuposantas cucmemda
NPOEKMUPOBAHUA NO38OUM OLICPO NPOUIEOOUMNb PACYEMbl INEMEHMO8 NPUBOOOE 2NABHO20 OBUNCEHUA U NO380UM
BU3YATUIUPOBATTL PAOOMY ¢ NOMOWBIO nocmpoerust 3D-modenell I1eMeHmos, X00AWUX 8 COCMAs NPUEOO08, A MAKIce
ObICMPO nepecuumviéams UX napamempuvl npu USMEHeHUU UCXOOHbIX OaHuHbiX. Tak Jice sn1emeHmul pazpabdoOmaHHoOU
aA8MOMamu3UpPOBAHHOL CUCIEMbl NPOESKIMUPOSAHUS MO2YN UCHOTb308AMbCS KAK 8 NPOQDUILHBIX YUeOHbIX 3A6€0eHUsX C
Yenvro ompabomKu U GU3YANU3AYUY 3HAHULL U YMEHUIl, NOJYYEHHbIX 00YUAWUMUCH, TAK U HA MAUUHOCHPOUMEIbHBIX
NPeOnPUAMUSX C YeIbio NPUOTUNCEHHOU OYEHKU 6aPUAHMOE8 KOHCMPYKYUU HA CMAOUU 3CKUSHO20 NPOEKMUPOBAHU
06opyoosanus. Tlonvzosamensimu npoepamMmvl MOZYM  SGISIMbCL  00yHaiowuecs Uil COMpPYOHUKU Npeonpusimui,
obradaroujue 6a308viM YpogHeM HOO2OMOBKU NO MEXHUUECKOMY HANPAGIEHUIO.

KitioueBble c10Ba: asmomamusuposantas cucmema npoeKmuposansl, WnUHOeTbHbI y3el, peMeHHAs nepedayd,
Mygma, Kopobka ckopocmetl, L00OOp 2reKmMpoosucamers, napamempuzosanias 3D-moodenb, accoyuamusHblil Yepmedic.
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D.V.LEVY, N.Y. LAKALINA

DEVELOPMENT OF ELEMENTS OF AN AUTOMATED DESIGN SYSTEM
FOR THE MAIN MOVEMENT DRIVES OF METAL-CUTTING MACHINES
WITH THE FORMATION OF TECHNICAL DOCUMENTATION
IN COMPASS-3D

Abstract. The aim of the work was to develop elements of an automated design system for the main movement
drives of metal—cutting machines. As automated subsystems, design modules for belt drives, couplings, gearboxes, spindle
assemblies and a module for selecting an electric motor to drive the main movement of metal—cutting machines have been
developed. Also, for all the developed modules, automated generation of design documentation in the Compass—3D system
is provided, namely, parameterized 3D models and associative drawings of the elements of the main movement drives of
metal—cutting machines. The developed automated design system will allow you to quickly calculate the elements of the
main movement drives and will allow you to visualize the work by building 3D models of the elements that make up the
drives, as well as quickly recalculate their parameters when the source data changes. Also, the elements of the developed
automated design system can be used both in specialized educational institutions for the purpose of working out and
visualizing the knowledge and skills acquired by students, and in machine—building enterprises for the purpose of
approximate evaluation of design options at the stage of preliminary design of equipment. Users of the program can be
students or employees of enterprises with a basic level of training in the technical direction.

Keywords: automated system design, spindle assembly, belt drive, coupling, gearbox, electric motor selection,
parameterized 3D model, associative drawing.
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I0.A. KY3HELIOB, B.B. TOHYAPEHKO

SHAKOIIEPEMEHHBIE HAT'PY3KHU ITPU HECTAIIMOHAPHOM
PEKUME ABUKEHUS TEJIA

AHHOTanMs. B cmamve npedcmasnena memoouka 6vl00pa pedlcuMo8 paseond, 3ameoNeHUs. U MOPMONCCHUSA
HOOBUIICHO20 azpe2ama ¢ YUemom OBUINCEHUS NO HETUHEUHBIM MUKDPORDODUIbHBIM NOBEPXHOCTIAM.
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D.P. BARYSHOV, T.G. PAVLENKO, S.V. GERASKIN, ILN. KRAVCHENKO,
Yu.A. KUZNETSOV, V.V. GONCHARENKO

SIGNIFICANT LOADS AT NON-STATIONARY REGIME OF BODY
MOVEMENT

Abstract. The article presents a methodology for selecting the modes of acceleration, deceleration and
deceleration of a mobile unit, taking into account movement on nonlinear microprofile surfaces.
Keywords: speed, vibrations, micro—profile, unit, vertical overload, mathematical model, elastic forces.
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O.I'. KOXYC, I'.B. BAPCYKOB, E.A. ITIPACOJIOB, C.I'. JAHMJIBUEHKO

CO3JIAHUE ABPA3UBA C HOJJUMEPHOM OBOJIOUYKOI,
OBECIIEYNBAIOIIETO HOBBIINEHUE DO@PEKTUBHOCTHU
I'MAPOABPAZNBHOI'O PE3AHUA

AHHOTauMs. B cmamve npedcmagnena mexmoaio2us noKpbulmus adpasusHo2o 3epHd 3aujumHol NOIUMEPHOLL
0007104KOl, UYMO NO380JAemM CHUSUMb USHOC QOKycupyiowel mpyoKu conaa uopoadpasugHoli YCHMAHOBKU.
Ilpedcmaeneno onucanue npoyecca U320MOGIEHUs ONBIMHOZO 00pasya abpazueéd ¢ NOIUMEPHBIM NOKPLIMUEM 6
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NCEeBO0ONCUNCEHHOM CllO€e C YeNblio ONpeoeieHus KpUMUYecKUx pexicumos oopabomxu, npu Komopwix 6yoem noayueH
KauecmeeHHblll NPOOYKM 3a MUHUMATbHOE 8peMsl pabombl YCMAHOBKU.

KiawueBble ciaoBa: abdpasus, noaumep, cudpoadpasusHoe pezaHue, NCeBO00NCUNCEHHBIU CNIOU, NIEeHOYHOe
nokpvimue.
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0.G. KOZHUS, G.V. BARSUKOV, E.A. PRASOLOV, S.G. DANILCHENKO

CREATION OF ABRASIVE WITH A POLYMER SHELL, PROVIDING
INCREASING EFFICIENCY ABRASIVE WATERJET CUTTING

Abstract. The article presents the technology of covering abrasive grains with a protective polymer shell, which
allows to reduce the wear of the focusing tube of the nozzle of a abrasive waterjet installation. A description of the process
of manufacturing a prototype abrasive with a polymer coating in a fluidized bed is presented in order to determine the
critical processing modes at which a high—quality product will be obtained in a minimum operating time of the
installation.

Keywords: abrasive, polymer, waterjet cutting, fluidized bed, film coating.
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I0.A. KY3HEIIOB, N.H. KPABYEHKO, A.B. IIAMPHH, I'.b. ITAHKOB, E.M. CEJIEMEHEBA

TEOPETUYECKOE OBOCHOBAHME AII'E3WHM NOKPBITUM
IMPU T'ASOTEPMUYECKOM HAINIBIVIEHUH

AHHOTAUMA. B cmamve npuseden kpamxuii 0630p CO8pEMEHHbIX CHOCOO08 2a30MePMULECKO20 HANbLIEHUSL.
Ocoboe @HUMaHUe YOeNeHO BblCOKOCKOPOCHHOMY 2a30NJIaMeHHOMY HanvlieHuio. I[Ipedcmaeneno meopemuueckoe
000CcHO8aHUe adee3uu NOKPLIMULL, GopMupyemvix Ha 0emaisix MAwut ¢ UCNOAb308AHUEM MEeMO008 2A30MePMULecKo20
HanvlLieHus.
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YU.A. KUZNETSOV, LN. KRAVCHENKO, A.V. SHAMRIN,
G.B. PANKOV, E.M. SELEMENEVA

THEORETICAL JUSTIFICATION OF COATING ADHESION DURING
GAS-THERMAL SPRAYING

Abstract. The article provides a brief overview of modern methods of thermal spraying. Particular attention is
paid to high—speed flame spraying. The theoretical substantiation of the adhesion of coatings formed on machine parts
using the methods of thermal spraying is presented.

Keywords: gas—thermal high—speed spraying, coating, adhesion energy, particle.
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B.A. TOJIEHKOB, C.I0. PAJTYEHKO, J1.0. IOPOXOB

I'OPAYASA TIPOKATKA CJIMTKOB, UMEIOIIUX ®OPMY ITPU3MbI
C OCHOBAHMEM B BUJIE PABHOBEJIPEHHOM TPAIIEIIUH,
KAK ITPOLHECC C KOMIIVIEKCHBIM JIOKAJIBHBIM HAT'PYKEHUEM
OYAT' A JE®OPMALINN

AHHoOTanus. Paccmompena knaccuurayus npoyeccog KOMMIEKCHO20 NOKANbHO20 HASPYICeHUs. odaza
degpopmayuu. Illpueooumcs onucanue cnocoba mexHoL02UYecKo20 8030eliCmeUsi Ha 04az 0e)opMayull ¢ Yeavblo CO30aHUs
6 Hem Hauboaee OIAZONPUAMHOU cXembl Oelicmeylowux Hanpsdicenui IIpedcmasnen KOHKpemHbli npumep
paccmampueaemoi mexHoIo2uu 6 ude 2opsadell NPOKAMKU CIUMKO8 C NEPEMEHHbIM NO ONUHE GEPMUKANbHBIM
(HOPMATILHBIM K OCAM POAUKOB) 0Ce8bIM ceueHueM u3 cnaagos 29HK—-BU u MHMy 38—2B.

KaroueBble ciioBa: o6pabomra Memanios OasleHueMm, KOMIIEKCHOE JIOKAIbHOE HASPYJICeHUe, 20payas
NPOKAMKA, 2paoUeHmHble CMpPYKMypbl, CAUMKU NPEMEH3UOHHbIX U 6AKYYM NIAGLEHbIX CHAAB08, CIUMKU NEPEMEHHO20
ceyenusl.
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V.A. GOLENKOYV, S.Yu. RADCHENKO, D.O. DOROKHOV

HOT ROLLING OF INGOTS HAVING A PRISM FORM WITH A BASE
IN THE FORM OF AN EQUAL KEYSTONE AS A PROCESS WITH
COMPLEX LOCAL LOADING OF THE DEFORMATION SOCIETY

Abstract. The classification of the processes of complex local loading of the deformation focus is considered. A
description is given of the method of technological action on the deformation focus in order to create the most favorable
scheme of operating stresses in it, a specific example of the technology under consideration is presented in the form of
hot rolling of ingots with a vertical (normal to the axes of the rollers) axial section of alloys 29 HK—BH and MHMy 38—
2B.

Keywords: pressure treatment of metals, complex local loading, hot rolling, gradient structures, ingots of claim
and vacuum fused alloys, ingots of variable cross—section.
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M.®.CEJIEMEHEB, JI.}O. ®POJIEHKOBA, A.C.TAPAITIAHOB,
A.B.IIETPYXUH, I.1. TUTOB

MOIEJUPOBAHUE NPOLUECCA 3EHKEPOBAHUA
C UCITOJIB3OBAHUEM CUCTEM DEFORM-3D 1 SOLIDWORKS

AHHOTanMs. B cmamve npogeden CpasHumMenbHbll AHANU3 U NPEOCHABIEHbl BO3MOICHOCTIU UHICEHEPHBIX
NPOSPAMMHBIX NPOOYKMOG, NPEOHASHAYEHHbIX Ol MOOEIUPOBAHU NPOYECCd 3eHKePOBAHUsl C UCHOIb308AHUEM
CAD/CAE—cucmem npoexmuposanus SolidWorks u DEFORM=-3D. Ycmanosnena onmumaibHas 6eiudUHa KOHEYHO20
NEMEHMA, NO3GONSIOUASL NOTYUAMb MOUHbLE OAHHbIE U CHUNICAMb 8peMsi pacyemos. Paccmompeno énusnue nanonienox
INUNAMA HA NPOMEKAHUE MENN0BbIX NPOYECCO8 8 3ABUCUMOCIIU OM PENCUMO8 Mexanuyeckol oopabomku. Tlonyuenvi
3A6UCUMOCIU GIUSIHUSL CUIL MPEHUsL HA 3HAYEHUsT KOHMAKMHbBIX HARPSICEHUll 6 paboyell KOHMAKMHOU NO8EPXHOCMU
peoicyueco uncmpymenma. Ilonyuenvt mooenu, onucwl8arOuue nPoyeccbl MEXAHU4ecKol oopabomku Mamepuaios npu
PA3IUYHBIX 3HAYEHUAX KOIPDUYUEHmos mpenusl.

KuaroueBble ciioBa: 3enkepogatile, MOOeIUposanue, mpenue.
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M.F. SELEMENEV, L.YU. FROLENKOVA, A.S. TARAPANOV,
A.V. PETRUKHIN, D.I. TITOV

SIMULATION OF THE CALCULATION PROCESS USING DEFORM-3D
AND SOLIDWORKS SYSTEMS

Abstract. The article is devoted to the use of tool nanocoatings for countersinking. It is shown that epilation is
a rapidly developing direction for increasing the efficiency of the cutting tool operation. To study the effect of nanofilms
on the process of heat generation and to establish changes in contact stresses, a comparison was made between
epilamated and non—epilated tools under different processing modes. It was found that the use of epilam coatings under

the same processing conditions can significantly reduce the maximum cutting temperature.

Keywords: wear, epilams, countersinking.
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MALUIMHOBEANEHUE U MEXATPOHUKA

VK 621.822 DOI: 10.33979/2073-7408-2021-350-6-71-75

P.H. IIOJIZIKOB, A.B. BHYKOB, M.A. TOKMAKOBA, 1.B. POIMYEBA

UCCJEJIOBAHUE JIABUPUHTHBIX YINIOTHEHUI
B MEXATPOHHBIX MEXAHU3MAX

AHHOTanusl. B pabome Kpamko U3N0JCEHO COBPEMEHHOE COCMOSHUE MEXAMPOHHbIX —CUCmeM ¢
beckonmaxmuvimu yniomuenusmu. Ilpeocmaegnenvi 06a 6uoa OeCKOHMAKMHBIX YNJIOMHUMENbHBIX YCMPOUCME Ois
pomopro onophvix y3108. [Ipednodcena npunyunuanbhas cxema NOOKMOYeHUs. 6eCKOHMAKMHO20 YAIOMHUMELIbHO020
yempoiicmea  Ha - ucnvlmamenvhom — cmende.  Iloxkazama — uH@OpMAYUuoOHHO  —  UBMEPUMENbHAA — CUCmeMd
IKCNEPUMEHMANLHO20 CMEeHAA 0I5l UCCIe008AHUSL OECKOHMAKMHbIX YNIOMHUMENbHBIX Yempoticma. [anvl pekomenoayuu
no OanbHeuuieMy NpUMEHEHUI0 OeCKOHMAKMHbBIX YNIOMHUMENbHbIX YCMPOUCME NpU NPOEKMUPOBAHUU POMOPHO
ONOPHBIX V3108.

KiawueBble ciioBa: pomop, 6eckonmaxmuoe yniomuenue, OUHAMUKA, NOOWUNHUKOSbIU V3el, padouas cpeod.
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COCMOANUA MEXHUYECKO20 000PY008AHUA C NPUMEHEHUEM MEXHOI02UU UCKYCCIMEEHH020 UHIMENNeKma na oase
omeuecmeeHnbIX ANNAPamHubIX U NPOZPAMMHBIX CPEOCH 8%, 002060p coemecmno ¢ 3A0 «Inekmponpusod u Cunosan
InekmpoHura» Ne4869-2081.
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JUSTIFICATION OF THE DESIGN SEQUENCE
COMBINED SUPPORTS WITH VARIABLE CHARACTERISTICS
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Abstract. The paper summarizes the state of the art of mechatronic systems with non—contact seals. There are
two types of non—contact sealing devices for rotary bearing assemblies. A schematic diagram of the connection of a non—
contact sealing device on a test bench is proposed. Shown is the information and measurement system of the experimental
stand for the study of contactless sealing devices. Recommendations are given for the further use of non—contact sealing
devices in the design of rotary support units.

Keywords: rotor, contactless seal, dynamics, bearing assembly, working medium.
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A.C. ®ETHUCOB, 10.H. KA3AKOB, H.B. TOKMAKOB

TPAEKTOPUHU POTOPA HA MATHUTOPEOJIOI'MYECKHUX
OITOPAX CKOJIBKEHUA

AHHOTAUMSA. B cmambe npedcmagnenvl pe3yibmamyl 6blHUCIUMENbHO20 IKCHEPUMEHMA NO MOOETUPOSAHUIO
OUHAMUKU POMOPA HA NOOWUNHUKAX CKONbICEHUSL, CMA3bLEAEMbIX MACHUMOPEOLo2UHecKoll rcuokocmoio. Tlpusedenoi
pe3yibmamsl paciema Ounamudeckux kosgguyuenmos. Ipugedeno onucanue MoOOeIU HceCmKo20 pomopa Ha ONopax
arcuokocmnozo  mpenusi.  Ilpeocmasnenvl  pesyibmanvl  MOOEIUPOBAHUS.  OUHAMUKU — JHCECMKO20 pOmMopa  Ha
MACHUMOPEOLO2UECKUX ONOpaAx CKoavdiceHust. IIpusedenvl c6o0nbie danuvle No GeUdUHEe MAKCUMALLHOU AMNIUNYObl
subponepemeujeHull pomopa.

KuaroueBble clI0Ba: 0nopa cKonvbiicenust, OuHaMuyecKue Kodpduyuenmol, pomop, mpaekmopuu 6pauieHusl.

Paboma noozomoenena ¢ pamkax évinonnenus npoekma POOU Ne 19-38-90259.
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A.S. FETISOV, Yu.N. KAZAKOV, N.V. TOKMAKOV

ROTOR TRAJECTORIES ON MAGNETORHEOLOGICAL
FLUID-FILM BEARINGS

Abstract. The article presents the results of a computational experiment to simulate the dynamics of a rotor on
plain bearings lubricated with a magnetorheological fluid. The results of calculating the dynamic coefficients are
presented. A description of a rigid rotor model on fluid friction supports is given. The results of modeling the dynamics
of a rigid rotor on magnetorheological sliding bearings are presented. The summary data on the value of the maximum
amplitude of vibration displacements of the rotor are given.

Keywords: sliding bearing, dynamic coefficients, rotor, trajectory of rotation.
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W.K. IBIBPUIA, B.M. UTHATEHKO, W.J1. BSJIUKOB, A.JO. POJUYEB

HNPUMEHEHUE D®O®EKTA BAPKI'AY3EHA
B MEXATPOHHbIX CUCTEMAX KOHTPOJISI KAYECTBA
IQJIEKTPOTEXHUYECKOHU CTAJIN

AnHoTauus. Ocmamounas MAsHUMHASL AHUZOMPONUSA UZ0MPONHOU IJIeKIMPOMEXHUYECKOU Cmaiu He2amugHo
6UAem Ha HKCNIYAMAYUOHHbIE XAPAKMEPUCMUKY INeKmPpUieckux mawun. Mexanuyeckue HanpsaxceHus u depopmayuu,
BO3HUKAIOWUE 8 NpoYecce U320MOGIeHUY Oemaiell NPUBOOM K Y8eIUYEHUI0 AHU30MPONUL MACHUMHbBIX ceolicms. Llenbio
Hacmosaujeti pabomul AGNAEMCA paA3pPadOMKA Memood, NO380AAUE20 OYEeHUMb Cmenenb OCMAamouHol MAHUMHOU
AHU30MPONUU 8 20MOBbIX U30enUsX. [Jid 9mo2o 8 pabome paccMoOmpena 803MOICHOCMb UCNONbI0BAHUSL NAPAMEMPOS
agppexma bBapkeaysena (35), ompasicarouux OUHAMUKY MASHUMHOL CIPYKMYPbl MAMePUand 8 nepemMeHHbIX MAHUMHbIX
noasx. B kauecmee 0bpa3yoe 015 uccned06anus UCnoab308aics HAOOP 20MOBHIX WMAMNOBAHHBIX NIACTUH CePOCUHUKA
3Y0106020 pomopa d1eKmpuyeckol — mawunvl. Muxkpocmpykmypa — 00pazyos — ucciedoeandacs ¢ - NOMOUbIO
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Memannozpaguueckoeo mukpockona «Neopfot—21y». Hccnedosanus MazHUmMHOU CMPYKMYypbl NPOSOOUNUCH C NOMOULLIO
OPUUHANILHO20 NpUOOPA 0N pecucmpayuy MazHumuulx wiymoe bBapkeaysena, 6 cocmas KkKomopozo 6xooum
MASHUMOWYMOB0U 0aMUUK, CUCHeMd YCUTUNENbHO—NPeodpa308amenbHblX 010K08 U 010K yugposol obpabomxu
usmepumenvrou ungopmayuu. Ilpugedenvt pe3ynomamel usMepeHuti RAOWAOU o2ubaioweli o OKPYICHOCuU cpedHezo
ouamempa u no 3yoyam NiACmMuHbl pOMopd, No3goNAUUe HYMeM CKAHUPOBAHUS NOBEPXHOCMU NAACTHUH 3YD108020
DOMOPAa MASHUMOULYMOBBIM OATNYUKOM OYEHUMb YPOGEHb OCHAMOYHOU AHU30MpPOonuY usomponnot cmanu. Honyyennvie
OaHHble MO2YM CRAYHCUMb OCHOBAHUEM O paspabomKu cnocoba KOHMPONA YPOGHA MACHUMHOU AHU3OMPONUU
U30TPONHBIX INEKMPOMEXHUUECKUX CIAell, HABEOEHHOU 6 20MOBbIX U30ENUAX 8 Pe3VIbINAMme MEXAHUYECKol 06pabomKuy.

KiloueBble cJI0Ba: MexampoHHble CUCTEMbl, OCMAmMouHas anuzomponus, 3@gexm Bapkeaysena,
Hepaspyuaiowuii KOHmpoIb.
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LK. TSYBRIY, V.I. IGNATENKO, [.L. VYALIKOV, A.Y. RODICHEV

APPLICATION OF THE BARKHAUSEN EFFECT IN MECHATRONIC
QUALITY CONTROL SYSTEMS OF ELECTRICAL STEEL

Abstract. Residual magnetic anisotropy of isotropic electrical steel adversely affects the performance of
electrical machines. Mechanical stresses and deformations arising during the manufacture of parts lead to an increase
in the anisotropy of the magnetic properties. The aim of this work is to develop a method that makes it possible to assess
the degree of residual magnetic anisotropy in finished products. For this, the paper considers the possibility of using the
parameters of the Barkhausen effect (EB), reflecting the dynamics of the magnetic structure of the material in alternating
magnetic fields. As samples for the study, a set of ready—made stamped plates of the core of a toothed rotor of an electric
machine was used. The microstructure of the samples was investigated using a Neopfot—21 metallographic microscope.
The studies of the magnetic structure were carried out using the original Barkhausen device for recording magnetic noise,
which includes a magnetic noise sensor, a system of amplifying—converting units, and a digital processing unit for
measuring information. The results of measurements of the area of the envelope around the circumference of the average
diameter and along the teeth of the rotor plate are given, which make it possible to estimate the level of residual anisotropy
of isotropic steel by scanning the surface of the tooth rotor plates with a magnetic noise sensor. The data obtained can
serve as the basis for the development of a method for controlling the level of magnetic anisotropy of isotropic electrical
steels induced in finished products as a result of mechanical processing.

Keywords: mechatronic systems, residual anisotropy, Barkhausen effect, non—destructive testing.
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A.B.T'OPHH, A.B. [TIPOCEKOBA, 1.I'. YCUKOBA, B.B. POMAHOB

KOMILIEKCHBIi IOAXO/ ITPU PEAJTTU3ALIUA
MEXATPOHHOI CUCTEMbI BE3ONMACHOCTH

AHHOTanMsl. B cmamve paccMompeHo NpumeHeHue KOMHIEKCHO20 N00X00d NPUMEHEHUs. MeXAmpOHHbIX
cucmem 0e30naAcCHOCMU NPU BO3HUKHOBEHUU Ype38blyatinblx cumyayuil. Ilpedcmaenen Kpamuil auamu3 umMerouuxcs
cucmem 6ezonacnocmu. I[lokazana NpUHYUNUANbHASL CXEMA MeXAMPOHHOU Ccucmemvl Oe30NACHOCMU 8 pedcume
upessbluatinblx cumyayuti. Paccmompen aneopumm pabomel MexampoHHOU cucmemvl 0e30nACHOCMU, KOMOpblil
sKiouaem 6 cebss MOOYIb ¢ UHMELIEKMYAIbHbIM ynpaesienuem. [Ipedcmasnena cmpykmypHO—@yHKYUOHAIbHASL CXeMa
OXPAHHO—TNOJICAPHOU  CUCEMbL, NO360NAIOWAST KAYECMBEHHO Peanu308amb CUCMEMY MUKGUOAYUL YPe3BbIYALIHBIX
cumyayuii HenocpedCmeenHo Ha 1iobom obvekme. Jlanbl pekoMeHOAYUYU NO NPOEKMUPOBAHUIO CUCTEMbL De30NACHOCIU
Ha 0cHO8e pa3pabomanHol QYHKYUOHALHOU MOOCIU.

KaioueBble C10Ba: KOMNIEKCHBIL NOOXO0, MEXAMPOHUKA, CUCeMA De30NACHOCTU, NPUHYURUAIbHASL CXeMd,
UHMENTEKMYAIbHOE YAPAGIeHUe, (DYHKYUOHATbHASL MOOEb, YPe36bluatinble CUMYayull.

Buviwie npedocmasnennvie mamepuanvl RnOAYYeHbl NPU padome HAO NPOEKMOM 6 pPAMKAX
Ilocmanoenenun Ilpasumenvcmea P® Ne218 «Co30anue yudposoi cucmemvl MOHUMOPUH2A, OUAZHOCMUKU
U NRPOCHO3UPOGAHUA COCHOAHUAL MEXHUUECKO20 000PYO0BAHUA C RPUMEHEHUEM MEXHOI02UU UCKYCCHEEHHO20
uHmeneKma Ha 6aze omeyecmeeHHbIX ANNAPAMHBIX U RPOZPAMMHBIX CPEOCHME», 002080p coemecmHo ¢ 340
«Inekmponpueoo u Cunoean ynekmponuxa» Ne4869-2081.
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A.V. GORIN, A.V. PROSEKOVA, 1.G. USIKOVA, V.V. ROMANOV

COMPREHENSIVE APPROACH TO IMPLEMENTATION
MECHATRONIC SAFETY SYSTEM

Abstract. The article discusses the application of an integrated approach to the use of mechatronic security
systems in the event of emergencies. A brief analysis of the available security systems is presented. Shown is a schematic
diagram of a mechatronic security system in an emergency mode. The algorithm of operation of the mechatronic safety
system, which includes a module with intelligent control, is considered. The structural and functional diagram of the
security and fire system is presented, which makes it possible to qualitatively implement an emergency response system
directly at any facility. Recommendations for the design of a security system based on the developed functional model are
given.

Keywords: integrated approach, mechatronics, security system, schematic diagram, intelligent control,
functional model, emergency situations.
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A.1O. KOPHEEB, A.B. CbITHH, E.B. MUIIIEHKO

AHAJIN3 TPAEKTOPHUI IBUKEHUA BBICOKOCKOPOCTHOI'O
POTOPA B KOHUYECKHUX INOAIIUITHUKAX )KUIKOCTHOI'O TPEHHUSA
CO CTAJIBHBIMX MHOI'OCJIOUHBIMHU JEMITI®EPAMUA

AuHoTanusi. [Ipednosicena memoouxa pacyema mpaekmopuil OBUIICEHUs. 8bICOKOCKOPOCHHO20 DPOMOpA 8
KOHUYECKUX NOOUUNHUKAX HCUOKOCHIHO20 MPEHUsL CO CIATIbHBIMU MHO20CIOUHbIMU Oemnpepamu. Cucmema ypasHeHull
O0BUDICEHUsL 3aNUCAHA OJis1 O8YXONOPHO20 POMOPA 8 KOHUUECKUX NOOUWUNHUKAX HCUOKOCHHO20 MPEHUsi CO CMAbHbLMU
MHO20CIOUHBIMU Oemnghepamu. Pezynomamol unmocmpupyiomces XapakmepHolMy mpaekmopusiMu, NOLYYEHHbIMU sl
KOHUYEeCKUX NOOWUNHUKOS, CMA3bIBACMbIX NYPOUHHBIM MACTOM.

KutoueBble cjioBa: ounamuxa, KOHUYECKULl NOOWUNHUK HCUOKOCMHO20 MPEHUs, CMATbHOU MHO20CIOUHbBIL
demnpep, ypasHeHUsr O8UNCEHUSL, MEMOO MPAEKMOPUIL.
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A.YU. KORNEEV, A.V. SYTIN, E.V. MISHCHENKO

THE ANALYSIS OF THE TRAJECTORIES OF MOTION OF HIGH-SPEED
ROTOR IN THE CONICAL LIQUID FRICTION BEARINGS
WITH MULTI-LAYER STEEL DAMPERS

Abstract. The calculation procedure of the trajectories of motion of high—speed rotor in the conical liquid
friction bearings with multi—layer steel dampers is offered. The equations set of motion is written for two—bearing rotor
in the conical liquid friction bearings with multi—layer steel dampers. The results are illustrated by the plots of trajectories
for the conical bearings with oil lubricant.

Keywords: dynamics, conical liquid friction bearing, multi—layer steel damper, equations of motion, trajectory
method.
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E.C. ITAHBKMHA, H.B. IOPO®EEB

BBIAEJEHUE KJIIOYEBBIX 30H KOHTPOJIA B CUCTEME
I'EOTEXHUYECKOI'O MOHUTOPHUHI' A

AHHOTaUMA. B Oanmnoti pabome npeonacaemcs ancopumm 6blOeNeHUs KIIOUEeBbIX 30H 2e0MeXHUUECKOo20
MOHUMOPUHEA RO OAHHBIM UHDOPMAYUOHHO—AHATUMUYECKOU cucmeMmbl. [Ipednazaemvlil aneopumm 0CHOBAH HA AHAIU3E
VCMOUYUBOCMU  OMOENbHBIX YHACNKOE 2e0MEXHUYECKOU CUCMmeMbl, 2PYRNOGOU YCMOUYUBOCMU C HpPUMEHEHUueM
Helipocemesozo nooxooa u 6azosot mooeau. Ooyuarwas 66160pKa Gopmupyemcs Ha OCHO8e MOOENU 2eOMEeXHUUEeCKOl
cucmemvl U anpuopHoti un@opmayuu. /s ebioenenus 0OHOPOOHBIX PeaKyull 2e0MeXHUYECKO CUCMEMbl NPU PA3TUYHBIX
BHAYEHUSIX ee Napamempo8 UCNONbL3Yemcs npoyedypa Kiacmepuzayuu oannwix. Koppexyus oonycmumuix epanuy 6bixooa
KOHMPOIUPYEMbIX NAPAMEMPO8 NPedNiacaemcs OCYWeCmeisims C YHemoM pe3yibmamos OuyypkayuoHHo20 anaiusa.
Ipaxkmuueckas npogepra npeonazaemozo an2opumma OCYWECmEIIACh HA OAHHbIX MOHUMOPUH2A MPEXIMAICHO20
30anus. [lonyuennvie pesynbmamvl 6 Xxode 00pabOOMKU NPeONONCEHHbIM AI2OPUMMOM OAHHBIX UHDOPMAYUOHHO-
AHATUMUYECKOU CUCTEMbL 2e0MEXHUYECKO20 MOHUMOPUH2A CO2NACYIOMCSL C OAHHBIMU USMEPEHUTL U MOOEIUPOBAHUSL.

KaroueBble ¢JI0Ba: MOHUMOpUHZ, HEUPOCEMEBOl  AI2OPUMM, 2COMEXHUYECKdAs Ccucmemd, 00beKm
cmpoumenbcmad.
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E.S. PANKINA, N.V. DOROFEEV

SELECTION OF KEY CONTROL ZONES IN THE GEOTECHNICAL
MONITORING SYSTEM

Abstract. In this paper, we propose an algorithm for identifying key zones of geotechnical monitoring based on
the data of an information and analytical system. The proposed algorithm is based on the analysis of the stability of
individual sections of the geotechnical system, group stability using a neural network approach and a basic model. The
training sample is formed on the basis of the geotechnical system model and a priori information. To isolate homogeneous
reactions of a geotechnical system at different values of its parameters, the data clustering procedure is used. The
correction of the permissible limits of the output of the controlled parameters is proposed to be carried out taking into
account the results of the bifurcation analysis. The practical verification of the proposed algorithm was carried out on
the monitoring data of a three—story building. The results obtained during the processing of the data of the information
and analytical system of geotechnical monitoring by the proposed algorithm are consistent with the measurement and
modeling data.

Keywords: monitoring, neural network algorithm, geotechnical system, construction object.
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B.Jl. KOBAJIEB, C.1O. PAIUYEHKO, B.I1. TEPACUMOB, B.I1. [TAHKOB

KOMBUHUPOBAHHOE YCTPOMCTBO JUISl DJEKTPOOYUCTKH
I'A30BO3AYIIHBIX CPE]

AHHOTaNMsI. B cmambe paccmampusaromesi HeKOmopule Cnocobl i yCmpoucmea 0Jis OYUCHKU 2A308030YULHBIX
cped om Heop2aHu4ecKux u opeanuyeckux (baxmepuu, eupycol) 3acpsizHeHuil. OyeHenvl B03MONCHOCMU CROCOOA
INEKMPOOUUCTIKU, PACCMOMPEHO HOBOE KOMOUHUPOBAHHOE YCMPOUCMEO IINEKMPOOUUCHKU B8030YXd, NO360NsIOUjee
2apanmupo8annHo yHuumodicams 00 99% eupycos u bakmepuil, a mMakice UHbIX MEXAHUYECKUX 3ACPA3HEeHUll, Ymo
0COOEHHO AKMYATbHO OISl MEOUYUHCKUX U OpYeUX NOMeuwjeHutl co CReYuarbHbIMU Mpedosanusimu pyKo8oOIUUX
00KYMEHmMO8 no wucmome 8030yxd, a maxaice 8 ceeme 60pbObl C HOBOU KOPOHOBUPYCHOU UHBeKyuel.

KaroueBble cjioBa: 3acps3HeHHOCMb 8030YXA, MEXHONO2UU INEKMPOOUUCTIKU B030YXd, YCMPOUCMBO Onis
INEKMPOOUUCKU 2A308030YWHBIX CPEO, AKMUBAYUS U UOHU3AYUS 8030YXd, VHUUMOdICEHUe Oakmepuil u 6upycos,
HANPSIHCEHHOCHIb JEKMPUYECKO20 NOJISL, SIYEUKU—HAKONUMENU SPA3U, MENCINEKMPOOHOE NPOCMPAHCIBO, 2PA3EEMKOCMb,
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V.D. KOVALEV, S.YU. RADCHENKO, V.P. GERASIMOV, V.P. PANKOV

COMBINED DEVICE FOR ELECTRIC CLEANING OF GAS-AIR MEDIA

Abstract. The article discusses some methods and devices for cleaning gas—air media from inorganic and
organic (bacteria, viruses) contaminants. The possibilities of the method of electric cleaning are evaluated, a new
combined air purification device is considered, which allows guaranteed to destroy up to 99% of viruses and bacteria,
as well as other mechanical contaminants, which is especially important for medical and other premises with special
requirements of the guidance documents on air purity, as well as in the light of the fight against a new coronavirus
infection.

Keywords: air pollution, technologies of electric air purification, device for electric cleaning of gas—air media,
activation and ionization of air, destruction of bacteria and viruses, electric field strength, dirt storage cells,
interelectrode space, mud capacity, high voltage, polarity.
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A.I'' IBAXHEHKO, O.B. AHUKEEBA

HEKOTOPBIE 3AJIAYHA OIITUMAJIBHOI'O YIIPABJIEHUSI
HEJEHAIIPABJIEHHOU JEATEJIBHOCTBIO IPOMBIIHIJIEHHOI'O
HPEAIPUATHUA B OBJIACTU KAYECTBA

AuHoTaumst. [Ipedcmasnena mooenb OUHAMUKI NPU YeNeBOM YNPAGIeHUU Kauecm8oM. Beisienena ocobennocme
Camotl NOCMAHOBKY 3a0a4U ONMUMU3AYUY, CEA3AHHASL C ONnpedeieHuemM ePaHuyHbix yerosuil. IIpednodicen unmezpanbholil
KpUmeputi OnmumManbHOCmMu, KIIOYAIOWULL YUem 3ampam, CEA3aHHbIX C OMKIOHEHUSMU Kadcoou yeau 6 obiacmu
Kauecmea 6 meyeHue WIAH0B020 Nepuood GPEeMeHU U 3ampamvl, CEA3AHHbIE C OCYUECMGILeHUEM VAPAGISIOUWUX
6030eticmeull 0118 OOCMUdNCeHUs. NOCMagienHbix yeneil. Ilpedcmasnenvl pe3yivmamvl MOOEIUPOBAHUS NPU peuleHUl
3a0a4u ¢ QUKCUPOBAHHBIMU SPAHUYAMU U CBODOOHOU epanuyell Ha npumepe RPOMBIUIEHHO20 npednpusmus. Buisgienvl
0COBEHHOCMU peuleHull 3Mmux 3a0ay, yYumvléarnujue Xapakmep USMEHEHUs CaMux yeleli 6 obracmu Kawecmea u
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YRpaenAowux 6o30eticmeull. JJano cpasHenue Imux peuweHull ¢ yYenesvlm ynpasienuem npu cimynenyamom Yynpasiaouem
8030€licmeuY, 4mo No360JAen PYKOSOOCMSEY 6blOupamv me u3 Hux, Komopuvie Hauboiee COOMEEMCMEYIOM CHUNIO
VAPABAEHUSL, A MAKHCE CAOHCUBULENCA UL POPMUPYEMOUL KYIbINYPbL NPEOnPUAMUSL.

KiloueBble clloBa: yeiu 6 obaacmu Kadecmed, ONMUMATbHOE YHpAGleHue, (DUKCUPOBAHHbIE ZPAHUYYL,
€80000HaAs epanuya.

Hccnedosanue évinonneno npu gpunancoeoii noodepicke PODH ¢ pamkax nayunozo npoekma Ne 19—01—
00015.
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A.G. IVAKHNENKO, O.V. ANIKEEVA

SOME PROBLEMS OF OPTIMAL MANAGEMENT OF PURPOSEFUL
ACTIVITY OF AN INDUSTRIAL ENTERPRISE IN THE FIELD
OF QUALITY

Abstract. A4 model of dynamics for targeted quality management is presented. A feature of the very formulation
of the optimization problem associated with the definition of boundary conditions is revealed. An integral optimality
criterion is proposed, which includes taking into account the costs associated with deviations of each quality goal during
the planned time period and the costs associated with the implementation of control actions to achieve the set goals. The
results of modeling when solving a problem with fixed boundaries and a free boundary on the example of an industrial
enterprise are presented. The features of solutions to these problems are revealed, taking into account the nature of
changes in the quality goals themselves and control actions. The comparison of these solutions with target management
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with step—by—step control action is given, which allows the management to choose those that most correspond to the
management style, as well as the existing or emerging culture of the enterprise.
Keywords: quality management purposes, optimal management, fixed boundaries, free boundary.
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H.B. IABBIJIOBA, 10.H. UBAHOB, 10.A. PEMHU30B, B.O. UBAHOB

METO/IMKA U MOJEJIb OMPEJEJEHUS PAIMOHAJILHOM
HOMEHKJIATYPBI CPEJICTB U3MEPEHUIA JJIsI OCYIECTBJIEHUS
METPOJIOTMYECKOI'O OBECIEYEHMSI COBPEMEHHBIX
LU®POBBIX CUCTEM, CETE 1 KOMILIEKCOB CBSI3U

AHHOTanms. B cmamve npedcmagien Memoouueckuti R00Xo0 K peueHuio 3a0a4u onpeoeieHus HOMEeHKIAmypbol
U cocmasa cpedcms uzmMepeHutl Oist OCYWeCmeIeHUsL MEMPOTOSUYECKO20 00eCnederus COBPEMEHHbIX YUPDPOBbIX CUCTEM,
cemetl u komnaexcog cessu. Ilpeonosicena Gynxkyuonanvhas mooenb 8bloopa Cpeocme usmMeperuil, chopmuposamsi
ygcmHule Kpumepuu 6b100pa u NOIY4eHo vipadicenue O0iisi onpeodenenus 0000weHno20 noxkazamensi dQPHeKmueHocmu
cpeocmea uMepeHuti, o 3HAYEHUIM KOMOPO20 MOJCHO DAHICUPOBAMb CPeOCmEa UMEPEHUs. U COOMBEMCMBEHHO
Gopmuposams payuoHAIbHYIO HOMEHKIAMYPY.

KaroueBble cjioBa: memooukda, payuoOHAIbHASL HOMEHKIAMypd, Cpeocmed usMepenull, MempoiocuiecKoe
obecneuenue, yugppogwle cucmempl, Cemu U KOMNIEKCbl CE53U .
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N.V.DAVYDOVA, Y.N.IVANOV, Y.A. REMIZOV, V.O. IVANOV

METHODOLOGY AND MODEL FOR DETERMINING THE RATIONAL
NOMENCLATURE OF MEASURING INSTRUMENTS FOR THE
IMPLEMENTATION OF METROLOGICAL SUPPORT OF MODERN
DIGITAL SYSTEMS, NETWORKS AND COMMUNICATION COMPLEXES

Abstract. The article presents a methodological approach to solving the problem of determining the
nomenclature and composition of measuring instruments for the implementation of metrological support of modern digital
systems, networks and complexes. A functional model of the choice of measuring instruments is proposed, particular
selection criteria are formed and an expression is obtained for determining a generalized indicator of the effectiveness
of measuring instruments, according to the values of which measuring instruments can be ranked and, accordingly, a
rational nomenclature can be formed.

Keywords: methodology, rational nomenclature, measuring instruments, metrological support, digital systems,
networks and communication complexes.
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J.B. BYPKOB, E.B. bYPKOBA, A.P. AGJIAEB

NCCIUIEIOBAHHUE ITPOLHECCOB IUPKYJIALINU KUIKOCTHU
B KOJUIEKTOPE C TMAPOAUHAMUYECKUM KOHTYPOM

AHHOTanus. Mcnonv3oganue aibmepHamuHbIX UCIOYHUKOS IHEP2UU, KAK 0OHO20 U3 HANPABIEHUN CHUINICCHUS
AHMPONO2EeHH020 6MUAHUA Ha Kaumam 3emnu. I[Ipednodcena cxema mennoo2o aKKyMynsamopa COIHEYHOU dHepeuu Ha
OCHOBE UCNONIL306ANUSA COTHEUHBIX KOMIeKmopos. IIposeden mamemamuyeckuli anaiu3 menio8o2o pexcuma obaccelina
Kapbepa, npeocmasisowuil coooti Meniogoll akKyMyIsimop, ¢ UCHOAb308AHUEM Memo0d NPpOCMpPaAnCmea NepemMeHHbIX
cocmosinus.  Ilpeocmasnena 3a8ucumocms CKOpOCmu NOMOKA HCUOKOCMU HA 6xode 6 mpyby KOileKmopa om
memnepamypbul 6 aKKyMyasmope.
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D.V. BURKOV, E.V. BURKOVA, A.R. ABLAYEV

RESEARCH OF LIQUID CIRCULATION PROCESSES
IN A MANIFOLD WITH A HYDRODYNAMIC CIRCUIT

Abstract. The use of alternative energy sources as one of the ways to reduce the anthropogenic impact on the
Earths climate. A scheme of a thermal accumulator of solar energy based on the use of solar collectors is proposed. A
mathematical analysis of the thermal regime of the quarry basin, which is a heat accumulator, is carried out using the
method of the space of state variables. The dependence of the fluid flow rate at the inlet to the collector pipe on the
temperature in the battery is presented.

Keywords: environmental pollution, solar energy, anthropogenic impact, heat accumulator, solar collector.
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IJIAHUPOBAHWE JBVKEHWI MOJYJEN AKTUBHOTO
TPAHC®EMOPAJIBHOI'O MPOTE3A C UCITOJIb30BAHUEM
MOJIU®UILIMPOBAHHON MOJEJIA MUHUMAJLHOTO U3MEHEHMS
BPAILAIOIIMX MOMEHTOB
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AHHOTANUSA. 368eCcniHo, 4mo O08udCeHUs KOHeYHOCmell 8 npoyecce 08U2AMETbHOL AKIMUBHOCHIU Yel08eKA OYeHb
CMepeomuntbl, Ymo No30Jsiem npeonoaazams, 4mo noo 6030€Ucmeuem YEHMpAaibHOU HEPEHOU CUCTEMbl Peanu3yIomcs
appexmul Osucamenvhvix cunepeuti bepnuimeiina. B cesasu ¢ smum 6viia npeonodicena 2unomesa 0 803MOICHOCTHU CUHME3A
MaK HA3bIBAEMbIX CUHEPLEMUYECKUX CUCIEM OIS YNPAGNeHUs UCKYCCMBEHHLIMU KOHEUHOCHAMU C Yenblo YCmpaHeHus.
npobiemvl ux OsucamenvHou usbvimounocmu. OOuH u3 nymeii cuHmesd MAKUX CUCMIEM OCHOBAH HA UCHOTb308AHUU
IKCHEPUMEHMATLHO 0OOCHOBAHHBIX MOOENel, NO3BONAIOWUX ONMUMUSUPOBAIN OBUNCEHUS DNEMEHINOE KOHEUHOCMEN Ul UX
UCKYCCMBEHHbIX AHAN0208 — Npome308. Panee 0vi0 nokasamo, umo mooenb MUHUMATbHO2O pbleka (minimum jerk model),
MOOeNb MUHUMATBHO20 UBMEHEeHUsT KPYMAWUX MOMeHmo8 (minimum torque change model) u psao opyaux modeneil npu
SPAHUYHBIX YCTIOBUAX, ONUCHIBAIOUWUX QUKCUPOBAHHOE NOJONHCEHUE 8 NPOCHPAHCIBE KOHEUHOU Yenegol MOUKY OBUNCEHIS,
OKA3bIBAIOMCSE OOCMAMOYHO IPHEKMUSHBIMU OJI5L MOOCTUPOBAHUSL OUONOOOOHBIX 0BUICEHUL BepXHUX KOHeuHocmel. OOHAKO
makue Mooenu He NO360JAI0M YUeCHb B03MOICHOE USMEHEHUe NOJOJCEHUs YeNleoll MOUKU 8 NPOCMpAaHcmee 6 npoyecce
osudicenus. B smoti pabome Mol 86INOTHUNU OYEHKY PE3VIbIMAMO8 NIAHUPOBAHUS OBUNCEHUL AKMUBHO20 MPAHCHEMOPATLHOZO
npomesa npu  HeQPUKCUPOBAHHOM PACNONONMCEHUU 6 NPOCHPAHCINGE KOHEYHOU Yeleou MOYKU ¢  UCNOIb308AHUeM
MOOUPUYUPOBAHHOU MOOETU HAUMEHBLUIE20 USMEHEHUS 8PAWAIOWUX MOMeHmMos. Hcnonbsosanue maxot Mooenu Modcem
Obimeb  IPPeKmusHbIM, HANPUMED, NPU HEOHCUOAHHOM NOAGIEHUU NPEensmcmeusi Ha NYMu O8UNCEHUS UHBAIUOA U e20
Hamepenuy 060Umu Mo npensmcmsue. Pesynomamvl uUCIEHHBIX IKCNEPUMEHMO8 CEUOCMETLCMBYION O MOM, YmO
MOOUPUYUPOBAHHASL MOOETb HAUMEHBUIC20 USMEHEHUS 8PAWAIOWUX MOMEHIMOS NO360Jsem NAAHUPO8AMb OUONOO00Hb e
OBUIHICEHUSA HUNCHUX KOHEUHOCIEN U UX UCKYCCIMBEHHBIX AHAN0208 — NPOME308.

KitoueBble ¢J10Ba: Mooenb MUHUMATLHO20 USMEHEHUs 8PAYAIOUUX MOMEHTNOS, MOOUDUYUDOBAHNAS MOOENb
MUHUMATLHOZO UBMEHEHUs 8PAWAIOWUX MOMEHIMO8, HUMICHAA KOHEYHOCMb YeNo8eKd, Mpanc@eMopanbublii npomes,
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P.A. BUGAYOV, A.M. POLIAKOV, V.I. PAKHALIUK

MOVEMENT PLANNING OF MODULES OF AN ACTIVE
TRANSFEMORAL PROSTHESIS USING A MODIFIED MINIMUM
TORQUE CHANGE MODEL
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Abstract. It is known that limb movements during human motor activity are very stereotyped, which suggests
that the effects of Bernsteins motor synergies are realized under the influence of the central nervous system. In this regard,
a hypothesis was proposed about the possibility of synthesizing the so—called synergetic systems for controlling artificial
limbs in order to eliminate the problem of their motor redundancy. One of the ways to synthesize such systems is based
on the use of experimentally substantiated models that allow optimizing the movements of limb elements or their artificial
analogs — prostheses. It was previously shown that the minimum jerk model, the minimum torque change model, and a
number of other models, under boundary conditions describing a fixed position in space of the final target point of motion,
are quite effective for modeling biosimilar movements of upper limbs. However, such models do not allow taking into
account the possible change in the position of the target point in space during the movement. In this work, we evaluated
the results of planning the movements of active transfemoral prosthesis at a non—fixed location in the space of the end
target point using a modified model of the least change in torques. The use of such a model can be effective, for example,
when an obstacle suddenly appears in the path of a disabled person and his intention is to bypass this obstacle. The
results of numerical experiments indicate that the modified model of the smallest change in torques makes it possible to
plan biosimilar movements of the lower extremities and their artificial analogs — prostheses.

Keywords: Minimum torque change model, modified minimum torque change model, human lower limb,
transfemoral prosthesis, reaching, movement planning, spatial variability.
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O.B. YUEHI'APB, B.1. LIEBUEHKO, A.A. MAJIMLIKAZ, JI.A. ITEBUEHKO

CUCTEMA MOJIEJHUPOBAHUA PABOTBI ABTOMATU3NPOBAHHOI'O
CKJUIAJJA B IMCKPETHOM ITPOU3BO/JCTBE

AHHOTamMs. B cmamve paccmompenvt yHkyuu ckiaocKou ROOCUCHIEMbl NPOMBIUIEHHO20 NPOU3BOOCMEA
OUCKPEMHO20 MUNA, ONUCANbL 2PAPdo8as U UMUMAYUOHHASL MOOETU QYHKYUOHUPOBAHUS AGMOMATNUSUPOBAHHO2O CKIAOA
MENKOCEPUTIHO20  MAWUHOCMPOUmMenbHo20 npeonpuamus. Ilpednoscena cmpykmypa npoSpaMMHOU  peanusayuu
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noodcucmemvi. B pesynomame KOMNbIOMEPHO20 SKCHEPUMEHMA NPOBEPEHA A0EK8AMHOCHb NPEOCMABIeHHbIX MoOenell.
IIpeodnooicenvl 6apuarmvl 803MONMCHLIX IKCHEPUMEHMATLHBIX UCCIEO08AHUL CUCTNEMbl MOOETUPOBAHUS 05l NOBBIUEHUS.
aghgpexmusHoCmU NPOU3BOOCMBEHHBIX NPOUECCO8 OUCKPEMHO20 NPOU3BO00CEA.

KiioueBble clI0Ba: cuOKas npouseoo0CMmMEeHHas cucmemd, A6mMoMAmusUpoBanHvli cKiad, Kpan—wmaobenep,
UMUMAYUOHHASA MOOeb, 2pado8as Mooeisb, Cucmemd MOOeIUPOBaHUs.

CIIMCOK JIMTEPATYPbI

1. I'aBpunoB JI.A. Ynpasnenne nponsBojactsoM Ha O0aze crangapra MRP 11 (2—e usnanue) / JI.A. I'apuos //
CII6.: [Tutep, 2008. —416 c.

2. Cununa JI.M. Opranunzanums npousBozctsa / JILM. Cununna // YueOuuk s By3oB: MBI Munguna — 2008.
—540 c.

3. Yenrapp O.B. AHanmu3 MeronoB, MoJeNeH, aJIrOPUTMOB OIEPATHBHOTO IUIAHMPOBAHUS PabOTHI
npousBonacTBeHHOr0 yuactka/ O.B. Yenrapp, FH0.A. Cxob6moB, A.M. Cexupun // Hayumsie Tpyael JloHemkoro
HalMOHAJIBHOTO TeXHUYecKoro yHuBepcutera. Cepusi: « BpruncnurensHas TeXHUKA U aBTOMaru3anus» — Jlonenk, 2010
— Brmryck 18 (169) — C. 133-140.

4. Manspenko U. [Inanuposanue u ontumuzanust / M. Manspenko // Kopnoparususie cucremsl. — 2006. — Ne
27.—C.29-32.

5. Cauko H.C. Opranmsanuss ¥ OIEPATHBHOE YMPaBICHHE MAIIHHOCTPOUTENbHBIM mpom3BoactBoMm / H.C.
Cauxko. — Munck: HoBoe 3nanue, 2005. — 635 c.

6. Yenrapp O.B. T'padoananuruyeckass Mozpenb 3arpy3kd TMOKMX TPOU3BOJICTBEHHBIX  MOJyJel
aBTOMaTU3UPOBAHHOT'O TEXHOJIOTUUECKOT0 y4acTKa MalinHocTpouTensHoro npeanpustus / O.B. Uenraps, E.O. CaBkoBa
// BecTHUK BOCTOYHOYKpaWHCKOTO HAITMOHAIBHOTO YHHBEpcHUTEeTa MMeHH Bmammvupa Jlamsa. Hayunsrit xyprHaiz. —
Jlyranck, 2011 — Ne 13(167). — C. 239-245.

7. Yenraps O.B. VIMHTaIIHOHHBIH alrOpPUTM MOACIUPOBAHUS OPraHH3alJHOHHO—TEXHOJIOTHYECKUX MTPOLIECCOB B
rubkoit mpousBoacTBeHHOM cucteme / O.B. Uenraps // V3BecTust 10)KHOTO (eiepaabHOro yHUBepcuTeTa. TeXHUUCCKHE
Hayku W3parensctBo: TexHomornyeckuid MHCTUTYT DeepalibHOTO TOCYIapCTBEHHOTO 00pa3oBaTeNIbHOTO YIPEKICHHS
BBICIIEro npogeccuoHanbHoro odpazoBanus «tOxHbIN Qenepanbublii yHuBepeuteT», ISSN: 1999-9429 — r. Taranpor,
2013 — Ne 4. C. 128-134

8. Ramirez Rios D.G. RFID implementation and simulation—based system dynamics for optimizing warehousing
strategies under multiple criteria / Ramirez Rios D.G., Ramirez Polo L.E., Castro Bolafio L.J., Jimenez Barros M.A.,
Manotas Romero L.P. / TenthLACCEI Latin American and Caribbean Con—efficient and effective integration and
innovative planning. — 2012. — P. 162-171.

9. Hajnal E. Optimization of food logistics by simulation technique / Hajnal E., Kollar G./ Hungarian journal of
industrial chemistry Veszprem. — Vol. 33 (1-2). —2005. — P. 105-111.

10. Ekren Y.B. Simulation based optimization of multi—location transshipment problem with capacitated
transportation/ Ekren Y.B., Heragu S.S. / Proceedings of the 2008 Winter Simulation Conference. — 2008. — P. 2632—
2638.

11. Queirolo F. Warehouse layout design: minimizing travel time with a genetic and simulative approach —
methodology and case study // Queirolo F., Tonelli F., Schenone M., Nan P., Zunino I. / Proceedings 14th European
Simulation Symposium. — 2002. — P. 1-5.

Yenraps Oabra BacuibeBna

OI'AOY BO «CeBacTONOIBCKHHA T'OCYIapCTBEHHBIH
YHHUBEpCUTET», 0Oa3oBast Kadeapa KOPHOPATHBHBIX
MH()OPMALIMOHHBIX CUCTEM,

299053, Poccusi, CeBacTonons, yi1. Y HUBepcUTeTCKasl, 33
Ten.: +7(8692) 435-173

E—mail: ovchengar@sevsu.ru

Manuukas Ajiekcanapa AJieKCaHApOBHA

OI'AOY BO «CeBacTONOIBCKHHA T'OCYIapCTBEHHBIH
YHUBEpPCHUTET», Kadeapa NHGOpMaNOHHBIX TEXHOIOTHH
Y KOMITBIOTEPHBIX CUCTEM,

299053, Poccusi, CeBacTonons, yi1. Y HUBepcUTeTCKasl, 33
Ten.: +7(8692) 435-173

E—mail: malitskaya@sevsu.ru

IlleBuenko Buxropusi UropeBna
OI'AOY BO «CeBacTtononbckuit
yHEBepcHTET», 0Oa3oBas Kadempa
MH()OPMALIMOHHBIX CUCTEM,

299053, Poccus, CeBacTomnons, yi. YHUBepcUTETCKasl, 33
Ten.: +7(8692) 435-173

E—mail: vishevchenko@sevsu.ru

roCy/apCTBEHHbIN
KOPIOPaTHBHBIX

IleBuenko Amurpuii Imurpuesny

OI'AOY BO «CeBacTONONBCKHHA TOCYAapCTBEHHBIN
YHHBEpCHUTET», Kadenpa HHHOPMAMOHHBIX TEXHOJIOTHI
Y KOMITBIOTEPHBIX CUCTEM,

299053, Poccus, CeBacTomnons, yia. YHUBepcUTETCKasl, 33
Ten.: +7(8692) 435-173

E—mail: d.d.shevchenko@gmail.com

O.V. CHENGAR, V.I. SHEVCHENKO, A.A. MALITSKAYA, D.D. SHEVCHENKO

SYSTEM FOR SIMULATING THE OPERATION OF AN
AUTOMATED WAREHOUSE IN DISCRETE PRODUCTION

42

Ne 6 (350) 2021




(I)yHZlaMeHTa.]'leble U IIPUKJIAIHbIC l'lpOﬁ.TleMbI TCXHUKH U TCXHOJOI'MA

Abstract. The article discusses the functions of the warehouse subsystem of industrial production of a discrete
type, describes the graph and simulation models of the functioning of an automated warehouse of a small-scale machine—
building enterprise. The structure of the software implementation of the subsystem is proposed. As a result of a computer
experiment, the adequacy of the presented models was verified. Variants of possible experimental studies of the modeling
system to improve the efficiency of discrete production processes are proposed.

Keyword. flexible production system, automated warehouse, stacker crane, simulation model, graph model,
simulation system
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A.b. CEMEHOB

IMPOBJIEMBI PAZBUTHUA JIMTHA IO JABJEHUEM
TBEPAOXNIAKOI'O METAJIVIA B POCCHUHA

AnHoTanus. Kax arbmepnamuga memooam mpaouyuoHHOlU mMexHOI0SUU, 8 KOHYe CMOemUs CIMpeMumensHo
COBEPUIEHCMBYIOMCL MeMOObl NOPOWKOBOU U 2PAHYTbHOU MEMALypeUul, OCYWeCmeIsiemcs epanyiuposanue u
cghepouduzayusn wacmuy meepooul gaszvl “in—situ’”’ Ha cmaouu n0O20MOBKYU CHIABA, nNpedsapsaiowell cmaouio 1umvs, d
Ha 2MOtl 0CHOBE NPOUCXOOUM POJACOEHUE U PA3GUMUE HOB020 NOKOIEHUsT MEXHON02Ull, NOAyyuswux Hazeanue Thixo—
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(casting, molding, forming) u PowderInjectionMolding (PIM (MIM, CIM)), mexnonozuii. Bce emecme nepeuucienuvie
mexHono2uu 0bwveourenvl mepmurom Semi—Solid Processing (SSP), a 6 0603Hauenuax cniagos, no020mognieHHsix O0is
nepepabomxu 8 meepooICUOKOM COCMOSAHUU, NOABUNUCH 0DA3amenbHble K0008ble npucmasku Semi—Solid Metal (SSM) u
MetallnjectionMolding (MIM).

KiawueBble ciioBa: sghgpexm muxcomponuu, nepepabomra cniagos & meepooxcuokom cocmosanuu (SSP),
Jumve noo 0asneHuem, NOpouKo8as U SpaHyIbHAS MEMATYPIUSL.
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A.B. SEMENOV

PROBLEMS OF THE DEVELOPMENT OF SOLID-LIQUID METAL
PRESSURE CASTING IN RUSSIA

Abstract. The methods of powder and granular metallurgy are rapidly improving, granulation and spheroidization
of solid phase particles is carried out “in—situ” at the stage of alloy preparation, which precedes the casting stage, and on this
basis, a new generation of technologies is born and developed. dubbed Thixo — (casting, molding, forming) and
PowderlInjectionMolding (PIM (MIM, CIM)) technologies. All of the above technologies are united by the term Semi—Solid
Processing (SSP), and the mandatory code prefixes Semi—Solid Metal (SSM) and MetallnjectionMolding (MIM) have appeared
in the designations of alloys prepared for processing in a solid—liquid state.

Keywords: thixotropy effect, solid liquid alloy processing (SSP), injection molding, powder and granular
metallurgy.
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OCHOBHBIE TPUHIUIIBI CO3JAHUA KACKATHBIX
I'EJIMOYCTAHOBOK JJIS1 CE3OHHOI'O I'OPAYEI'O
BOJOCHABXEHUA
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CREATION PRINCIPLES OF CASCADING SEASONAL SOLAR STATIONS
FOR HOT-WATER SUPPLY

Abstract. In the paper the development capability of cascading seasonal solar stations for hot—water supply is
concerned. The sheme of such stations and estimate methods of efficiency for every cascade and for solar station in
general are suggested.

Keywords: solar station, solar collector, hot—water supply, modeling, efficiency, cascade, insulation.
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B.IL. TIOJIMBLIEB, A.H. KPYTOBO1, M.1. KAJINHIH, B.B. [TOJIMBLIEB

NCCIEAOBAHUE TEXHOJIOTUHN KUJIKOCTHOI'O ABIXAHUSA
IS YIAJIEHUSA A30TA U3 OPTAHU3MA BUOOBBEKTA
MOCPEJACTBOM UH®OPMAIIMOHHO-U3MEPUTEJIBHOM CUCTEMBI

AHHOTaUMA. [Ipednazaromes uccied08anus mMexHoIo2ul JHCUOKOCMHO20 ObIXaHUsl OISl npoyecca YOanieHus
azoma u3 OpeanuMa OUONOSUYECKUX 00bekmos neped Oexkomnpeccuel. H3yuaiomcs 6e30nacHvle pejcumbvl
dexomnpeccuu. Pazpaboman u ucnvlman 2a30:4CUOKOCMHbLL ANNAPam uckyccmeenHol eenmunayuu tekux. [lpusedenvl
OCHOBHblE Xapakmepucmuku dapokamepul, obecneuusaroueli Oblxanue OUO0OvbEKmMa noo U3ObLIMOYHBIM NOGLIUEHHBIM
dasnenuem 8030yxa u bvicmpulii copoc dasnenus 00 ammocheproeo oasnenus. Ilpusedenvl pe3yibmamsl MeOUYUHCKUX
uccredosanuli bUO0OBEeKMa nO MaKum OCHO8HvIM napamempam kak DKI, yiompaszeyko68020, peHmeeHoN02UUecKo20 U
Opyaux UHCMpYMeHMAIbHbIX MEMO008 UCCICO08AHU.

KuroueBble cioBa: azom, 6030yx, u30bimounoe 0asienue, HCUOKOCmHoe Obixanue, ObIXAmeabHasl HCUOKOCHb,
dexomnpeccusl.
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V.P. POLIVTSEV, A.N. KRUGOVOY, M.I. KALININ, V.V. POLIVTSEV

RESEARCH OF LIQUID BREATHING TECHNOLOGY
FOR REMOVING NITROGEN FROM THE BIO-OBJECT BY MEASURING
INFORMATION SYSTEM

Abstract. Investigations of the technology of liquid respiration for the process of removing nitrogen from the
body of biological objects before decompression are proposed. Safe decompression modes are being explored. A gas—
liquid artificial lung ventilation apparatus has been developed and tested. The main characteristics of a pressure chamber
are given, which provides respiration of a biological object under excessive increased air pressure and a rapid release
of pressure to atmospheric pressure. The results of medical research of a biological object on such basic parameters as
ECG, ultrasound, X—ray and other instrumental research methods are presented.

Keywords: nitrogen, air, excess pressure, liquid breathing, respiratory fluid, decompression.
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A.B. HEMEHKO, M.M. HUKUTUH

KPUTEPUAJIBHAA OIIEHKA OTCYTCTBUA TPEILUH
B HAT'PY KEHHOM BPAIIMAIOINEMCSH OBBEKTE

AHHOTanms. B pabome npednodicen kpumepuii OMcymcmeus mpewun 60 8paujaroujelicss 0emany Ha OCHOGe
AHANU3A NOJISL HARPANCEHU KAK DYHKYUU KOMNIEKCHBIX KOOPOUHam. Jlocmamounsbiym ycioguem omcymcmeus mpeujunsl
AGNAEMCA CYWECNBOBAHUE KOHEYHO20 Npedeid OnpedeseHH020 6U0d, COCHABIEHHO20 U3 KOIDPUYUeHmos cmenenno2o
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A.V.NEMENKO, M.M. NIKITIN

CRITERION ESTIMATOR OF THE CRACK ABSENCE IN A LOADED
ROTATING OBJECT

Abstract. We propose a classifier of the absence of cracks in a rotating part based on the analysis of the stress
field as a function of complex coordinates. A sufficient condition for the crack absence in the existence of some finite limit
composed of the power series coefficients of the function connecting shear stresses during torsion with complex
coordinates in the section to be studied. We show that within an appropriate choice of the control point on the cross—
sectional contour, the application of the method makes it possible to use only one stress sensor placed on it.

Keywords: technical diagnostics, cracking, stress field, functions of a complex variable, criterion estimator
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Ya.N. GAYNULLINA, E.V. PASHKOV, M.I. KALININ, V.P. POLIVTSEV

DEVELOPMENT OF LIQUID BREATHING TECHNOLOGIES TO ENSURE
LONG-TERM DEEP-SEA RESEARCH

Abstract. The paper discusses the features of new liquid respiration technologies for specific tasks of deep—sea
research, in particular, a long stay of researchers in an underwater autonomous module.
Keywords: liquid respiration, rebreather, hyperbaria, biological objects, oxygenation, denitrogenization.
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