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A.IO0. KOPHEEB, A.B. CbITHH, A.B. KY3ABKA, E.B. MUIIIEHKO

MATEMATHUYECKASA MOJIEJIb PACYETA YIIOPHBIX
KOHNUYECKUX JIEIIECTKOBBIX HOJAIIIUITHUKOB

AHHoOTauusl. Paccmomper 6onpoc co30anus eOuHolti MemoOuKu pacuiema YNOPHOU U KOHUYeCKOU yYacmu
KOMOUHUPOBAHHO20 YHOPHO20 KOHUYECK020 JenecmKko8oco noowtuntuka. Ilpeonosicen mamemamuyeckutl annapam
pacuema mypOyIeHMHO20 MEYEHUsT CMA30YHO20 MAMepuald 6 KOMOUHUPOBAHHOM JIeNeCMKO8OM NOOULUNHUKE.
Ilpeocmaenenvt pacuemnvie cxemvl NOOWURHUKA U JIeNECMKd, (QYHKYUs 3a30pa 6 CMA30YHOM Cloe NOOWUNHUKA,
MoOouguyuposannoe ypasuerue Petlinonvoca u ypasherue oegpopmayutl yapyaux 371eMeHmos.

KawueBble cia0Ba: KoHuuecKuil J1enecimkogulili  NOOWUNHUK, VIOPHbIU —J1eNnecmKosbill  NOOUWUNHUK,
Moouguyuposannoe ypasrerue Petinonvoca, ypasnenue Coghu JKepmer, sepmukanvhvie 0nOpul, 0Ocesble HA2PY3KU.
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THE MATHEMATICAL MODEL OF CALCULATION
OF THE THRUST CONICAL FOIL BEARINGS

Abstract. The question of creating a unified method of calculation for the thrust and conical part of the combined
thrust conical foil bearings. Mathematical model for calculating the turbulent flow of a lubricant in the conical and thrust
parts of foil bearings. The design of the bearing and foil, the function of the gap in the lubricant layer of the bearing, the
Reynolds equation and the equation of deformations of elastic elements are presented.

Keywords: conical foil bearing, thrust foil bearing, Reynold equation, Sophie Germain equation, vertical
bearing, thrust loads.
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MEXAHUKA JE®OPMUPYEMOI'O TBEPLOIO TEJIA,
ANHAMUKA U [TIPOYHOCTb
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A.B. HEMEHKO, M.M. HUKUTUH

MNPUMEHEHUE YIIPYTUX JE®OPMAIIUN K ®OPMOOBPA30OBAHUIO
ITAPABOJIMYECKOI'O 3EPKAJIA

AHHoTamMs. Paccmompeno npeobpasosaniue cgpeputecko2o 602HymMo20 3epKaia 8 napadoIuuecKoe ¢ HOMOubIO
npumenenus oeghopmayuii ynpyeozo uzeuda. Onpeoenenvl eluduHd U HANPAGIEHUe HA2PY3KU, co30aloujell HeobXxo0uMblli
u32ub o1 npeodpazoeanus 3epranad ¢ 3a0aHneimu napamempamu. Hepasnomepnwiii cvém mamepuana npu MexaHuueckou
06pabomke 3amensemcsa useubOM yxce NOIYHEeHHOU ONMUYecKU MOYHOU cepuueckol nogepxnocmu. Paccmompeno
npumenenue NOTYYEHHbIX Pe3VIbMAmos8 K CO30AHUIO AKMUGHOU CUCMeMbl YNpasienus Qopmoodpazosanuem
nogepxnocmu napabonouda epawerus. Ilpeonazaemas mexnonro2us GUHUWHON 0OpAOOMKU HANPAGIEHA HA peuleHue
npoodIeMbl 2apaHMUPO8AHHO20 NOAYUEHUS ONMUYECKU MOYHOU NOBEPXHOCIU NAPAOOIUYECKO20 3epKald.

KiroueBble cioBa: napabonuueckoe 3epkano, cepuieckoe 3epKano, npeobpazoeanie nOSEPXHOCMuU, ynpyaie
depopmayuu, cmpenka npo2uba
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A.V. NEMENKO, M.M. NIKITIN

APPLICATION OF ELASTIC DEFORMATIONS TO PARABOLOIDAL
SURFACE MAKING



KOHTpOJ]b, AUATHOCTUKA, UCTIBITAHUA U YIIPABJICHHUE KAY€CTBOM

Abstract. The transformation of a spherical concave mirror into a parabolic one with the help of elastic bending
deformations is considered. The magnitude and direction of the load, which creates the necessary bend for transforming
the mirror with the given parameters, are determined. Uneven material removal during machining is replaced by the
bend of an optically accurate spherical surface already obtained. The application of the results to the creation of an
active control system for the shaping of the surface of a paraboloid of rotation is considered. The proposed finishing
technology is aimed at solving the problem of guaranteed obtaining optically accurate surface of a parabolic mirror.

Keywords: parabolic mirror, solar concentrator, weight strain, adaptive optics.
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M.A. CEPEXKHH, /1.0. KIIMMIOK, A.1. INIOX1X

AHAJIN3 BO3MOKHOCTH UCHOJIb30BAHUSA 3D-TIEYATHU
JIJISI BBICTPOI'O MHCTPYMEHTAJIBHOI'O TPOU3BO/ICTBA
B OBJIACTH XOJIOJHOM JIUCTOBOM IIITAMIIOBKHA

AHHOTaUMA. B cmamve paccmompen memoo FDM 3D—neuamu xax arbmepnamughvlii CHOCOO U320MoGieHUs
demaneti wmamnog OJisl HYJHCO PEHOBAYUOHHO20, EOUHUYHO20 U IKCHEPUMEHMATbHO20 npoussodcmed. Buisenena
OCHO6HAsi npobiema NpUMeHeHUusi OAHHOU MEXHOI02UU Oas npouzsodcmea Oemanei wmamnos. Ilpednodceno
UCNONB308AHUL CHOCODA MAMEMAMULECKO20 MOOeNUpo8anus 3asucumocmu npounocmu 3D—neuamnoeo mamepuana om
napamempog neyamu. C nOMOWbI0 IKCHEPMHBIX Memo008 UCCIe008aHUsL GbIsGIEHbL HAUOOIEe CUTLHO GUAIOUUe HA
nPOYHOCMb U30enUll napamempsl neuamu 0711 NPosedeHUs: OalbHeuuux sxcnepumenmos. Paspabomana u onpobosana
memoouka ucnvimanus 3D—neuamuvix mamepuanoe Ha npoyHocmo.



KiueBble ¢JI0Ba: wmamnosas OCHAcmKa, Oblcmpoe uHcmpymeHmaivroe npouzsoocmeo, FDM, 3D—-neuams,
napamempbl neuamu, nPOYHOCMb, MAMEMAMULECKOe MOOETUPOBAHUE, MHO2OPAKMOPHBILL IKCNEPUMEHN.
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APPLICATION OF 3D PRINTING TECHNOLOGY FOR RAPID TOOLING
IN SHEET METAL FORMING

Abstract. The article presents the study of the application of 3D printing technology for rapid tooling in sheet
metal forming for custom or small-lot manufacturing. The main issue of the usage of 3D printing technology for die
tooling was discovered. It is proposed to use the method of mathematical modelling to investigate how the printing
parameters affect the compressive strength of FDM 3D—printed parts. Using expert research methods, the printing
parameters most strongly affecting the strength of products were identified for further experiments. A method for testing
the strength of 3D—printed materials has been developed and tested.

Keywords: die tooling, rapid tooling, FDM, 3D printing, printing parameters, strength, mathematical
modelling, design of experiments.
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A.O. XAPYEHKO, C.M. BPATAH, E.A. BJIAJIELIKA

COBEPHIEHCTBOBAHUE CTAHOYHOI'O ObOPYJTOBAHUAA
JJIA TIPEHIU3MOHHOU OBPABOTKMU JETAJIEN
B IIVMIABYUYUX MACTEPCKHUX

AHHOTamMsl. B cmamwe paccmompeHvl pe3yrbmamvl UCCIeO08AHULL U paA3paboOmoK 6 HAnpasieHuu
COBEPUICHCMBOBAHUSL CIAHOYHO20 000pY008anus Ol NPeyusUoOHHOU 00pabomxu Oemanell 8 YCIOBUAX NIABYYUX
Macmepckux nymem nOGulUUeHUs 8UOPOYCIMOUYUBOCIU TNEXHOTIO2UYECKOU CUCEMbL U CHUNCEHUS 8DEOHbIX 8030€lCMBULL
om @HewiHel cpedbl (MOPCKO20 GONHEHUs) U cocedHeeo pabomaiowezo 060pyoosanus. Tpaduyuonuvie
8UOpoOU3OAUPYIOUUE ONOPBL CIMAHKO8 HEB03MOIICHO UCHOb3068AMb HA NIAAGYYUX MACMEPCKUX NO NpUdUHEe NOmepu umu
DYHKYUOHUPOBAHUSL 8 YCIOBUSX KAUKU NIAGYHE20 OCHOBAHUS U 20PU3OHMANLHLIX CMeujeHuti noo ee 8030elCmeuem.
Onucanvl Hogble I hexmugHvle 6apuanmvl KOHCMPYKYULL YCMPOUCMEa UOPO3auUmbsl RPEYU3UOHHBIX CIAHKOS U ONOPbL
C  aKmueHOU GUOPOU3OIAYUEU, NO36OISIOUUE 0DECneyums  A8MOMAMUYEcKoe ynpasieHue OemMn@uposanuem
subpouzonUpyroujell Onopvl CMAHKA NPU GHEUHUX 6030UCBUSIX.

KaioueBble ci10Ba: niagyuas Macmepcekas, CMaiox 0Jis NPeyu3sUoHHoU 0opabomku, suOpoO3auuma, aKmueHas
BUOPOUZONAYUS, MEXAHO—2UOPABIUYECKASI ONOPA, MASHUMOPEONIO0SUYECKASL ICUOKOCHTD.
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A.0. KHARCHENKO, S.M. BRATAN, E.A. VLADETSKAYA

IMPROVEMENT OF MACHINE EQUIPMENT FOR PRECISION
PROCESSING OF PARTS IN FLOATING WORKSHOPS

Abstract. The article discusses the results of research and development in the direction of improving machine
equipment for precision machining of parts in the conditions of floating workshops by increasing the vibration resistance
of the technological system and reducing the harmful effects of the external environment (sea waves) and neighboring
operating equipment The traditional vibration—isolating supports of the machines cannot be used at floating workshops
due to their loss of functioning under the rolling pitch of the floating base and horizontal displacements under its
influence. New effective design variants of the vibration protection device of precision machine tools and supports with
active vibration isolation are described, which allow automatic control of the damping of the machine vibration—isolating
support under external influences.

Keywords: floating workshop, machine for precision processing, vibration protection, active vibration isolation,
mechano-hydraulic support, magnetorheological fluid.
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A.Jl. HOBUKOB, A.C. TAPAITAHOB, M.®. CEJIEMEHEB

MEXAHUM3M MOBBIINEHUSA CTOMKOCTH PACKATHUKOB PE3bEbI
P NIPUMEHEHWUA HAHOIIOKPBITUI

AnHotanusi: Cmambs noCesaWeHa NPUMEeHEeHUI0 HAHONOKPLIMULL OJi NOGbIULEHUSL CMOUKOCIU PACKAMHUKOB.
Tokazano, ymo snunramuposanue sA6AeMcs 0OOHUM U3 Haubosee dPPEKMuHbIX cnocob08 NOBbIUEHUs CMOUKOCU
uncmpymenma. Ilpusedeno nogedenue macia Ha SNUTAMUPOSAHHOU nosepxnocmu. IIpoeeden ananus HAnpsANCeHHO20
COCMOsIHUSL Memanna npu pesvbbosvioagiusanuu. bvino ycmanoeneno, umo npumenenue HAHONOKPLIMULL NO3BOJAEM
CYWeCMBEHHO CHU3UMb MAKCUMAIbHYIO MeMnepamypy pe3anus U COOMGEMCMEEHHO NoGblulaenm CmMOUKOCb
PACKamuuKa.

KitoueBble €J10Ba: packamuux, snunamuposanue, oepopmayus, memnepamypHulll anaiu3s.
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A.D. NOVIKQOV, A.S. TARAPANQV, M.F. SELEMENEV

MECHANISM FOR INCREASING DURABILITY OF THREADED
WHEN USING NANO-COATINGS

Abstract. The article is devoted to the use of nanocoatings to increase the resistance of raskatnik. It has been
shown that epilamation is one of the most effective ways to increase tool life. The behavior of oil on an epilamated surface
is given. The analysis of the stress state of the metal during threading. It was found that the use of nanocoatings can
significantly reduce the maximum cutting temperature and, accordingly, increases the resistance of the raskatnik.

Keywords: raskatnik, epilamation, deformation, temperature analysis.
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E.J. SILIYH, O.C. 3YBKOBA, A.B. TOPJIEMIKOB, /1.A. 3YBKOB

YBEJUWYEHUE ITUHAMUWYECKOH )KECTKOCTH
PACTOYHBIX OITPABOK

AHHOTanMs. B cmamoee npedcmasnena KOHCMPYKyus aHMUBUOPAYUOHHOU OEPIUCABKU, NPUMEHEHUe KOMOPOU
npu 06pabomie Mamepuanos pesaHuem no360IUM CHUUMD YPOBEHb CAMOZEHEPUPYEMbBIX KOIeOAHUL, BO3HUKAIOWUX 8
UHCIPYMEHMANbHLIX cucmemax. IIpeumywecmeamu 0epitcasru sGIAEMCcs NPOCMOma KOHCMPYKYUU U Y CMAHOBKU
demnghupyiowezo snemenma, 803MONCHOCHb YCMAHOBKU HA OEPAUCABKY PENCYUUX 20J1080K DA3IUYHbIX MUnog. B
Kavecmee NpumMepa pPAcCMOMPEHA BO3MOICHOCb NPUMEHEHUS] OepACABKU NpU  PACMAYUGAHUU  OMEEPCIUsL
monxocmennou demanu. Ilpugeden gpaemenm uepmedsca demanu u cxema pacmauuganusi. Mcciedosano enusinue
yenoguil 06pabomKky HA OMKIOHeHUe uHcmpymenma om obpabamvisaemou nosepxnocmu. Ilocmpoenvt epaghuxu
3asucumocmeti OMKIOHeHUs opmoodpasyiowell MoKy om padUudIbHOU COCMAGISIOWel CUlbl pe3aHus, Gvliemad
oepoicasku, ouamempa 0epacasku, Mooyis ynpyzocmu mamepuana oepoicasku. Coeranvl 6b1600bl 0 NPUMEHUMOCU
NOOOGHBIX OePIHCABOK.

KiawueBble c10Ba: anmusubpayuonuas 0epicaska, pacmavusanue, oemnupyioujee meio, ynpyeuil 3J1eMeHim,
JHCECMKOCTb ONPABKU.
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E.l. YATSUN, O.S. ZUBKOVA, A.V. GORDEYKOV, D.A. ZUBKOV

INCREASING THE DYNAMIC RIGIDITY OF BORING BARS

Abstract. The article presents the design of an anti—vibration holder, the use of which in the processing of
materials by cutting will reduce the level of self—generated vibrations that occur in tool systems. The advantages of the
holder are the simplicity of construction and installation of the damping element; the ability to install various types of
cutting heads on the holder. As an example, the possibility of using a holder when boring a hole in a thin—walled part is
considered. A fragment of the part drawing and the boring scheme is shown. The influence of processing conditions on
the tool deviation from the processed surface is studied. Graphs of the dependencies of the deflection of the forming point
on the radial component of the cutting force, the departure of the holder, the diameter of the holder, and the elastic
modulus of the holder material are constructed. Conclusions are made about the applicability of such holders.

Keywords: anti-vibration tool holder, boring, a damping body, an elastic element, the stiffness of the mandrel.
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I''B. BAPCVYKOB, 10.C. CTEITAHOB, O.I'. KOXVYC, T.A. XYPABJIEBA

OIITUMMU3AIUA TAPAMETPOB KOMIIOHEHTOB OBOPY1IOBAHUA
JIJIA THJIPOABPASUBHOM PE3KU, OBECIIEUUBAIOIIAS
HOBBIINEHUE DOO®EKTUBHOCTHU OBPABOTKHAU

AHHOTAUMs. B cmamve npeonacaemcs edunviti Memoooao2udecKuti N00X00 K YNPAGIEHUI0 MeXHOL02UYeCKoU
cucmemou 2uopoabpasu8HO20 pe3anus KaK MHO20YPOBHeBOU CUCEMbL C UEPAPXULECKOU CMPYKMYPOU, YMo NO360/4em
obecneuums  nogviuenue dPgexmusnocmu  0bpabomku. Aemopamu  YCMAHOGIEHO, YMO NpU  OOUHAKOBBIX
9HepeemUu4ecKux 3ampamax co CMopoHbl MEXHON02UYECKOU CUCHEMbl MOXCHO UCNONb308AMb PO MEXHOI02U YeCKUX
npuemos, No360aAI0UUX HOBLICUMb NPOU3BOOUMETLHOCTNb NPOYECccd

KaroueBble cioBa: cudpoabpasusnoe peszanue, cmpyepopmupyioujee Conio, dHepeemuyecKue 3ampamol,
MEXHON02UYeCcKas cucmema, cuopopesnoe 0b60pyoosanue
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G.V. BARSUKOV, Yu.S. STEPANOV, O0.G. KOZHUS, T.A. ZHURAVLEVA

OPTIMIZATION OF PARAMETERS OF EQUIPMENT COMPONENTS
FOR HYDROABRASIVE CUTTING, PROVIDING
INCREASING TREATMENT EFFICIENCY

Abstract. The article proposes a unified methodological approach to managing the technological system of
waterjet cutting as a multi-level system with a hierarchical structure, which allows to increase the efficiency of
processing. The authors found that with the same energy costs from the technological system, a number of technological
methods can be used to improve the process productivity.

Keywords: waterjet cutting, jet forming nozzle, energy costs, technological system, waterjet equipment
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A.B. I1OJIOI'JIOHAH, B.T. MATBEEHKO

OIITUMM3AIUA CTEIEHU PETEHEPAIIUM JIUIA HHTUKJIOB
MHUKPOI'ASOTYPBUHHBIX YCTAHOBOK

AuHoTanMs. [Ipeomemom paccmompenus 6 cmamove AGIAEMCA MAMeMAMU4ecKkds Mooenb KodQpguyuenmos
60CCMAHOBNICHUSL OAGICHUS PE2eHepamopos Mukpo2azomypounnelx ycmanosok (MI'TY), xomopas yuumviéaem
3A8UCUMOCb  2UOPABIUYECKO20 CONPOMUGLCHUS MENI00OMEHHO20 annapama om NioWaou e2o HNOGEePXHOCMU.
Ilpogedena onmumuzayus pecenepamuenozo yukia MITY u yukia c pecenepayueii u mypOOKOMAPECCOPHbIM
VMUIU3AMOPOM € Yeavblo OdlbHelue20 NOGbIUEHUs UX IKOHOMUYHOCIU. YCMAHOBIEHO, YMO UCHONb308AHUE
NPeoNoAHCEeHHOU MOoOenu KOIPPUYLUeHmos 80CCMAHOBIeHUs 0A6leHUs NO 8030VUIHOU U 2A3080l CIMOPOHEe NO36074em
HQUmMu ONMUMANbHYIO ¢ MENIOMEeXHUYecKOU MOUKY 3peHus CmeneHb pezeHepayuu. dma mooenb modcem Obimb
UCNONBL3068AHA NPU YNPOWEHHBIX U npedsapumenvivix paciema MITY.

KiroueBble ciaoBa: koagpduyuenm occmanogienus O0asneHus, MUKpo2azomypounnas —yCmaHosxd,
MUKpomypouna, pezenepayus meniomul, mypouna nepepacuiupenus, mypooKomMnpeccopulil ymuauzamop.

Hccneoosanusn eévinonnenst npu punancoson noodepicke PODU ¢ pamkax nayunozo npoekma Ne 19-08—
004609.
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AV. DOLOGLONYAN, V.T. MATVIINKO

DEGREE OF REGENERATION OPTIMIZATION FOR CYCLES
OF MICROGAS TURBINE PLANTS

Abstract. A consideration subject in article is the mathematical model of pressure recovery factor of microgas
turbine plants (MGTP) regenerators which considers dependence of hydraulic resistance of the heat—exchanger on the
its surface area. Optimization of a regenerative cycle of MGTP and a cycle with regeneration and the turbocompressor
utilizer for the purpose of further increase in their profitability is performed. It is established that use of the offered model
of pressure recovery factor on the air and gas side allows to find degree of regeneration heattechnical optimum. This
model can be used at simplified and predesign of MGTP.

Keywords: pressure recovery factor, microgas turbine plant, microturbine, warmth regeneration,
overexpansion turbine, turbocompressor utilizer.
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A.B. KOPHAEB, 1. H. CTEBAKOB, C.I'. I[IOIIOB, I0.H. KASAKOB

MPOT'PAMMHO-AINIIMMAPATHBINA KOMILIEKC JJIsI MOHUTOPUHT A
N JUAT'HOCTHUKHU POTOPHO-OINIOPHBIX CUCTEM

AHHOTamMsl. B Oannoill cmamve paccmampusaromcsi 60npocvl paspabomKu OOCMYRHO20 NPOSPAMMHO—
annapammo20 KOMNJIEeKCa Olsl MOHUMOPUH2A U OUASHOCMUKU POMOPHO—ONOPHLIX CUCHEM C NOOWUNHUKAMU
aHcUOKoCcmHo20 mpenusi. Paspabomana npocpammHas 4acme KOMNJIEKCA HA OCHO8E YemblPexXCIOUHOU NOIHOCEA3HOU
uckyccmeennou Heuponnou cemu. Ilposedeno obOyuenue u mecmuposanue cemu no pe3yibmamam QU3UYECcKUx
IKCHEPUMEHMOB HA 1ADOpAmMOpHOL yemanoske. B kauecmee 6xo0nbix dannvix 015 00y4eHust UCHOIb308ANUCH NOKA3AHUSL
0amuyuKa conpomusilenuss CMa3o04Ho2o cios 8 noowunnurxe. OCHO8Y annapamHol Yacmu KOMIAEKCA COCMABUAA NIamd
«Nucleo—144» ¢ 06yuennoil cemoio. Tecmuposanue paspadomanHo20 KOMIIEKCA NOKA3AI0 MOYHOCMb ouazhocmuku 72 %.

KaloueBble ci10Ba: unmeniekmyanivhas OUACHOCMUKA, MAWUHHOE O0OyueHue, CUcmema MOHUMOPUHEd,
NPOSPAMMHO—ANNAPATHBII KOMNILEKC, POMOP, NOOWUNHUKU CKOJIbIICEHUS.
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A.V. KORNAEV, I.N. STEBAKOV, S.G. POPQOV, Yu.N. KAZAKOV

CALCULATION OF THE MOBILE DEVICE OF THE BUILDING ROBOT
FOR SUSTAINABILITY

Abstract. This article discusses the development of an affordable software and hardware complex for
monitoring and diagnostics of rotary machines with fluid—film bearings. The software part of the complex was developed
on the basis of a four—layer fully—connected artificial neural network. The network was trained and tested according to
the results of experiments in a test rig. The contact resistance sensors measurement results were used as input for training.
The basis of the hardware of the complex was the Nucleo—144 board with a trained network. Testing of the developed
complex showed a diagnostic accuracy of 86%.

Keywords: intelligent diagnostics, machine learning, monitoring system, hardware—software complex, rotor,
fluid—film bearings.
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P.H. TIOJISIKOB, A.B. TOPUH, P.K. 3APEIIKUI, H.B. TOKMAKOB

AKTHUBHASI BUBPO3AIIIUTA HA OCHOBE MEXATOPHHOM CUCTEMBI

AHHoOTaIMS. B cmambve 0vbiau paccmompensl u npoaHaIU3UpOSaHsl pasiuytsle munvl UOPO3AUUIHBIX CUCTHEM
aHepeozenepupylowux mawiun. Ilo pesynemamam anamuza Ovil cOenam 6bI800 O MOM, UMO U3BECTHHBIE MEMOObl
obecneyenuss 8uOPO3AWUMbBL He 8 NOAHOU Mepe YOO8IeMBOPAIOM NPedbAsNaeMbiM K HuM mpebosanuam. [loosmomy
paccmampugaemcs 803MOMCHOCHb UCNOIb308AHUA AKMUSHOU 8UOPO3AWUMbL HA OCHO8E MEXAMPOHHOU cucmembl. bviia
paspabomana KOHCMPYKYust U CQOPpMYIUPOBansvl obwjue npeoCcmagienus o CmpyKmype CUcmemvl aKmueHol
8UOPO3aWUMbL, NPUHYUNE eé pabomul.

KiroueBble cli0Ba: subposawumuas cucmemd, akKmuHas CUCMEMA, Nbe30aKmyamop, eubpoeosdyicoeHue,
AKMUBHAS cUcmema 3auumal.
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R.N. POLYAKOV, A.V. GORIN, R.K. ZARETSKIY, N.V. TOKMAKOV

ACTIVE VIBRATION PROTECTION BASED
ON THE MECHATRONIC SYSTEM

Abstract. The article examined and analyzed various types of vibration protection systems. Based on the results
of the analysis, it was concluded that the known methods for providing vibration protection do not fully satisfy the
requirements for them. Therefore, the possibility of using an active vibration protection system based on piezoelectric
elements is considered. The design was developed and general ideas about the structure of the active vibration protection
system, the principle of its operation were formulated.

Keywords: vibroprotective system, active system, piezoelectric actuators, vibration excitation, mechatronic
protection system.
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A.C. ®ETHUCOB, B.O. TIOPUH

MATHUTOPEOJIOTNYECKASA OIIOPA CKOJIBKEHUA:
IKCHHEPUMEHTAJIBHBIE PE3YJIBTATDI

AHHOTamMsl. B cmamve npeocmasnena xiaccugurkayus macnumopeonocuieckux ycmpoiicme. Ilpusedena
Kaaccugurayus noOUUNHUKO8bIX 0NOp pomopHuIx MawuH. Onucan IKChepUMeHmManlbHblll CIeHo, 8KII0Yaowull 8 ceos
MASHUMOPeOoNo2UYeCKUll  NOOWUNHUK — cKoabdceHus. IIpedcmasnena uH@GOPMAYUOHHO UMePUMENbHASA CcUcmemd
IKCHEePUMEHMAIbHO20 cmeHOa. [Ipusedensl pe3ynibmamol IKCHEPUMEHMATbHBIX UCCIe008AHUL
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A.S. FETISOV, V.O. TYURIN

MAGNETOREOLOGICAL JOURNAL BEARING:
EXPERIMENTAL RESULTS

Abstract. The article presents the classification of magnetorheological devices. The classification of bearings
of rotor machines is given. An experimental stand is described that includes a magnetorheological journal bearing. The
information—measuring system of the experimental stand is presented. The results of experimental study is presented.

Keywords: support unit, rotor machine, magnetorheological fluid, journal bearing.

BIBLIOGRAPHY

1. Bossis G. Magnetorheology: fluids, structures and rheology. In: Odenbach S (ed.) / Bossis G, Volkova O,
Lacis S. // Ferrofluids. Berlin, Heidelberg: Springer — 2003. — P. 202—230.

2. Lemaire E. Field induced structure in magneto and electro—rheological fluids / Lemaire E, Grasselli Y and
Bossis G //Journal de Physique Il France. — 1992. — Vol. 2. —P. 359-369.

3. Volkova O. Flow-induced structures in magnetorheological suspensions / Volkova O, Cutillas S, Carletto P
/I Journal of Magnetism and Magnetic Materials. — 1999. —Vol.201.-P.66-69.

4. Kormann C. MR fluids with nano-sized magnetic particles / Kormann C, Laun HM, Richter HJ //
International Journal of Modern Physics B. — 1996. — Vol.10. — P. 3167-3172.

5. Jang, I. M. Role of organic coating on carbonyl iron suspended particles in magnetorheological fluids. / Jang,
I., Kim, H., Lee, J., You, J., Choi, H., & Jhon, M // Journal of Applied Physics. — 2005. — Vol. 97.

6. Cho, M. Encapsulation of spherical iron —particle with PMMA and its MR particles. / Cho, M. S., Lim, S. T,
Jang, I. B., Choi, H. J., & John, M. S. // IEEE Transactions on Magnetics. — 2004. — VVol. 40(4). — P. 3036-3038.

7. Goncalves, F. Behavior of magnetorheological fluids at high velocities and high shear rates. / Goncalves, F.,
Ahmadian, M., Carlson, J. D /I International Journal of Modern Physics B. — 2005. — Vol. 19(0709). — P. 1395-1401.

8. Rabbani, Y. An experimental study on the effects of temperature and magnetic field strength on the
magnetorheological fluids stability and MR effect. / Rabbani, Y., Ashtiani, M., Hashemabadi, S. H //Soft Matter. — 2015.
—Vol 11. - P. 4453-4460.

9. Du H. Direct voltage control of magnetorheological damper for vehicle suspensions / Du H., Lam, J., Cheung,
K. // Smart Materials and Structures. — 2013. — Vol. 22(10). DOI: http://dx.doi.org/10.1088/0964—-1726/22/10/105016.

10. Park E.J. A performance evaluation of an automotive magnetorheological brake design with a sliding mode
controller / Park, E.J., Stoikov, D., da Luz, L.F. // Mechatronics. — 2006. — VVol. 16(7). — P.405-416.

11. Kim K.J. Design and modeling of semi—active squeeze film dampers using magnetorheological fluids / Kim,
K.J., Lee, C.W., Koo, J.H.// Smart Materials and Structures. — 2008. — Vol. 17(3).

12. Ma L. Dynamic characteristics analysis of a misaligned rotor—bearing system with squeeze film dampers /
Ma L., Zhang J.H., Lin J.W. // Journal of Zhejiang University-SCIENCE A (Applied Physics & Engineering). — 2016. —
Vol. 17(8). —P. 614-631.



KOHTpOJ]b, AUATHOCTUKA, UCTIBITAHUA U YIIPABJICHHUE KAY€CTBOM

13. Yazid I.1.M. Design of magnetorheological damper with a combination of shear and squeeze modes / Yazid,
I.LM., Mazlan, S.A., Kikuchi, T. // Materials & Design. — 2014. — Vol. 54. — P. 87-95. DOI:
http://dx.doi.org/10.1016/j.matdes.2013.07.090.

14. Lampaert S.G.E. Experimental results on a hydrostatic bearing lubricated with a magnetorheological fluid /
S.G.E. Lampaert, R.A.J. van Ostayen // Current Applied Physics. — 2019. — Vol. 19— P. 1441-1448.

15. J. Hesselbach. Development of bearings and a damper based on magnetically controllable fluids / J M
Guldbakke and J Hesselbach // J. Phys.: Condens. Matter. — 2006. — Vol. 18. — P.14. DOI:10.1088/0953-8984/18/38/S29.

16. Xiaochu Wang. Rotordynamic coefficients of a controllable magnetorheological fluid lubricated floating ring
bearing / Xiaohu Wang, Hongguang Lix, Guang Meng // Tribology International. — 2017. — Vol.114. - P. 1-14

17. Dimitrios A. Bompos Rotordynamic analysis of a shaft using magnetorheological and
nanomagnetorheological fluid journal bearings / Dimitrios A. Bompos, Pantelis G. Nikolakopoulos // Tribology
Transactions. — 2016. — Vol. 59. — P. 108 — 118. DOI 10.1080/10402004.2015.1050137.

18. H. Urreta. Actively lubricated hybrid journal bearings based on magnetic fluids for high—precision spindles
of machine tools / Harkaitz Urreta, Gorka Aguirre, Pavel Kuzhir, Luis Norberto Lopez de Lacalle // Journal of Intelligent
Material Systems and Structures. — 2019. — Vol. 0. — P.15. DOI: 10.1177/1045389X19862358

19. Xiaohu Wang. Stiffness and Damping Properties of (Semi) Floating Ring Bearing Using Magnetorheological
Fluids as Lubricant / Xiaohu Wang, Hongguang Li, Wen Lu, Guang Meng // Journal of Tribology. — 2017. — VVol. 139. —
P. 11.

20. Dimitrios A. Bompos Experimental and analytical investigations of dynamic characteristics of
magnetorheological and nanomagnetorheological fluid film journal bearing / Dimitrios A. Bompos, Pantelis G.
Nikolakopoulos. // Proceedings of ASME Turbo Expo 2014: Turbine Technical Conference and Exposition (GT2014). —
June 16 — 20, 2014, Diisseldorf, Germany. — P.8.

21. Fetisov A.S. Raschet magnitnoy tsepi opory skolzheniya, smazyvayemoy magnitoreologicheskimi
zhidkostyami / Fetisov A.S. // Fundamentalnyye i prikladnyye problemy tekhniki i tekhnologii. — Ne3 (335). — 2019. — P.
—69-74.

22. Fetisov A.S. Eksperimentalnyy stend dlya issledovaniya reomagnitnykh opor skolzheniya / Fetisov A.S.,
Zapomel YA., Bondarenko M.E., Tyurin V.O. // Izvestiya TulGU; Ne3. — 2019/ — P.— 376-381.

23. Fetisov Experimental installation for research of journal bearing, lubricated magnetoreological liquid / A. Fetisov,
A. Babin, V. Tyurin // Proceedings of the 6th international conference on industrial engineering (icie 2020). — 6p.

Fetisov Alexander Sergeevich Tyurin Valentin Olegovich
Orel State University, Orel State University
Trainee—researcher RL "Modeling of hydromechanical Junior Researcher RL "Modeling of hydromechanical
systems" systems"
E—mail: fetisovb7rus@mail.ru E-mail: v7a7l7@mail.ru
YK 621.865.8 DOI: 10.33979/2073-7408-2020-341-3-91-94

J.B. IIYTHUH, A.B MAJIAXOB, B.B. POMAHOB

TEOPETUYECKHUE OCHOBBI YCTOMUUBOCTH
MOBUJIBHOTI'O CTPOUTEJIBHOI'O POBOTA

AHHOTAaUMA. B cmamve paccmompena npobiema obecneuenuss YCMOUUUBOCMU MOOUIbHOZO YCMPOUCMEd
cmpoumenvho2o poboma. Buisenenvl ciabvie mecma KOHCMpYyKyuu u npopabomansl nymu moodepruzayuu. Iocmpoena
pacuemmnas cxema, Ha OCHO8e KOMOPOL ObLIU NOJYYEHbL HeOOX00UMbLE OJI5l HOPMATLHOU pAOOMblL CUCHEMbL NAPAMEMPb.
Ha ocHnose nonyuennvix pe3yibmamos oOuliu no0oopanvl Heobxooumvle KOMNIeKmylowue u coopan onvimubslii 0opaszey
cmpoumenvHo2o poboma.

KiroueBble cioBa: cmpoumenvhvlii poOOmM, CMpOUmMenbHas poOOMOmMexHuKda, MoOuIbHoe YCMpOoUucmeo,
pacuem Ha yCmoudueoCma.

CIIMCOK JIMTEPATYPBbI

1. ®enepanbHas ciayx0ba rocynapcTBeHHoi cratictiku (Poccrar) [DnexTpoHHbIH pecypce] // Uncno monoMox
MOOWIIBHOW TeXHUKH [37eKTpoHHBIH mokymeHt]. [2018]. URL: https://www.gks.ru/storage/mediabank/demo23—1.xIs
(mara obpamenwust: 21.02.2020).

2. ObopynoBaHue I aBTOMATH3UPOBAaHHON Kiaaku kupnudabix cteH MKCK [OnekTponnsiii pecype]. — URL:
http://a—v—a.ru/index.php/real—projects/story/kamen..



3. P. S. Lawrence, P. Nathan, C. T. Charles. Brick Laying System. — ITatent CILIA US2015082740 (A1), 2015.

4. B. Dornsiepen. Mobile building—block—laying masonry machine. — ITatent I'epmannu DE2406588 (A1), 1975.

5. N. Francois. Robotic Device for Building a Wall from Construction Blocks. — ITarear W02009044002 (Al),
2009.

6. MamaxoB A. B. lllyrun /I.B. K 0o6ocHOBaHMIO 3 PEKTHBHOCTH IPUMEHEHUS POOOTH3MPOBAHHBIX YCTPOUCTB
JUISL BBITTOJTHEHUS! KKK U3 MEJIKOLITYYHBIX MAaTEPHAJIOB C YUYE€TOM TEXHOJOIMYECKUX M SKOHOMHYECKUX (akTtopoB /
Wurerpanuu, napTHEPCTBO ¥ MHHOBAIMH B CTPOUTENBHON HayKe M 00pa30BaHUU: COOPHUK MaTepUalioB MEXyHapOIHOH
Hay4Ho# koHpepentmu / MI'CY (Mocksa, 16—17 Hos0ps 2016); M.: U3n—so MI'CY, 2017. C. 270-274.

7. Tapr C. M. Kparkuii kypc TeopeTnieckoil MexaHuku: Yueb. st BTy30B.— 10—e u3n., nepepal. u gom. — M.:
Breicmr. mik., 1986.— 416 c.

IMMyrun denuc Biragumuposu4 Manaxos Anexcanap Banepnesuu PomanoB Biaaucias Biagumuposny
OI'BOY BO «OpnoBckuii ®I'BOY BO «fOro—3amagnsrit OI'BOY BO «OpoBckuii
TOCYAapCTBEHHBIN YHUBEPCUTET TOCYAAapCTBEHHBIN YHUBEPCUTET», I.  TOCYIapCTBEHHBIH YHUBEPCUTET IMEHH
nmenn U.C. Typrenesay», r Opén Kypcxk N.C. Typrenesay, r Opén

KananpaaTt TexHMYeCKHX HayK, AcnupaHT CryneHrt, cTaxep—HUCcCcie0BaTelNb
JIOLEHT Kaepbl MEXaTPOHHUKH, 305040, Kypckast obnacts, r. Kypck, HOLL VHTennekTyanbHbIX TEXHOJIOTHIA
MEXaHUKHU U pOOOTOTEXHHKH, yi1. 50 net OxTs16ps1, 94 MOHMTOPHHIA U JUATHOCTUKHU
Hay4HbIH coTpyaaux HOLL Ten. 8 920 808 6712 SHEProreHepUpyIoIIero 00opya0BaHU
WHTeIeKTya bHBIX TEXHOIOTHIA E—mail: 4ega@inbox.ru 302020, r. Open, Hayropckoe mocce,
MOHHUTOPHHIA M AUATHOCTHKH 29

SHEPrOreHEPUPYIOIIECTO Ten. 8 920 819 25-07

00opymoBaHUst E-mail: vlad162615@yandex.ru
302020, r. Open, Hayropckoe

mocce, 29

Ten. 8 (4862) 42-98-85
E—mail: rover.ru@gmail.com

D.V. SHUTIN, A.V. MALAKHOQOV, V.V. ROMANQOV

THEORETICAL BASES OF SUSTAINABILITY
OF MOBILE BUILDING ROBOT

Abstract. The article considers the problem of ensuring the stability of a mobile device of a construction robot.
Design weaknesses were identified and modernization paths worked out. A calculation scheme has been constructed on
the basis of which the parameters necessary for the normal operation of the system have been obtained. Based on the
results, the necessary components were selected and a prototype construction robot was assembled.

Keywords: building robot, construction robotics, mobile device, stability calculation.
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P.P. ABZIVJIVH, B.A. IIOJIINBHEB, C.JI. CAMCOHOBH1Y

HCCJEJTOBAHUE KPYTHUJIBHOM )KECTKOCTH BOJTHOBOU
HHEPEJAYU C ITPOMEKYTOYHbBIMMU TEJIAMU KAYEHUSA

AHHOTanusl. Paboma nocéawena axmyaibHol npobdieme paspabomKu MeXaHusmMo8 HA OCHOGE GOJIHOGOU
nepeoauu ¢ npomedcymounvimu meiamu kavenus (BIITK), obnadaroweli 8blcOKUMU YOETbHBIMU MACCA—2A0APUMHbIMU
NOKA3amenAMuU, Ymo 0COOEHHO 8adCHO, Ol ee UCHONb308aHUA 8 NPUBOOHBIX CUCEMAX JIeMamenbHblX annapamos.
Tonyuenvr ananumuueckue 3a6UcCUMOCMY, NO360AIOWUE paccuumams Kpymuivhyto dicecmxkocms BIITK 6 pedcume
Mynemunaukamopa u peoykmopa. Onpedenen nepuoouyecKull Xapakmep U3MEHeHUs KPYMUIbHOU JICeCMKOCHU,
obycnoenennblil 63aumopacnonodicenuem snemenmos BIITK, a umeHHO Y2n06blM NONOJICEHUS BOIHOOOPA306amers
OMHOCUMENbHO Jicecmko2o koaecd. IIpugedenvi pe3ynrbmamvl SKCNEPUMEHMANbHBIX UCCIE006AHUL  KDYMULbHOL
arcécmrocmu BITTK, komopule noomsepacoarom nepuooudeckuii xapakmep usmeHeHus: Kpymuavrou scecmxocmu BITTK.

KaioueBble ci10Ba: 60110645 nepedayid ¢ NPOMedHCYMOUHbIMU MENAMU KAYEHUsl, KPYMUTbHAS HCECMKOCMb,
HA2PY304HAs XAPAKIMEPUCMUKA.
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R.R. ABDULIN, V.A. PODSHIBNEYV, S.L. SAMSONOVICH

RESEARCH OF TORSIONAL STIFNESS OF HARMONIC GEAR
WITH INTERMEDIATE ROLLING BODIES

Abstract. The work is devoted to the urgent problem of developing mechanisms based on wave transmission
with intermediate rolling elements (HGRE), which has high specific mass—dimensional parameters, which is especially
important for its use in aircraft drive systems. Analytical dependences are obtained that make it possible to calculate the
torsional stiffness of HGRE in the multiplier and reduction gear modes. The periodic value of the change in torsional
stiffness is determined, due to the relative position of the HGRE elements, namely, the angular position of the wave—
former relative to the hard wheel. The results of experimental studies of the torsional stiffness of HGRE are presented,
which confirm the periodic value of the change in torsional stiffness of HGRE

Keywords. harmonic transmission with intermediate rolling bodies, torsional stiffness, load characteristic.
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TPAEKTOPUU IBUXEHUSA POTOPOB C YIIPABJIAEMBIMHA
YIIPYT' O-AEMII®EPHBIMUA OIIOPAMMU
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AnHotanusi. [Ipogeden Kpamkuil aHAnu3 HNPUMEHEHUS YNPY2OOeMN@EPHbIX ONOp GblCOKOCKOPOCMHBIX
pomopuvix azpecamos. Paccmompenvt  npunyunvt  pabomsr VIO ¢ OuckpemHuiM YHAPAGICHUEM DPeHCUMAMU
DYHKYUOHUPOBAHUA HA OCHO8e CMpYKmypHoU adanmayuu. IIpedcmasnena mamemamuueckas MoOenb pacyema
OuHamuyeckux xapakmepucmux pomopos. Coenan kpamxuil 0630p nepcnekmus npumeHeHus: NOOWUNHUKOBbIX V3108 C
YIpABaaeMbIMU NApamMempami.

KiaoueBble cjioBa: ouHamuka pomopos, Kpumuueckue Hacmombl, GbIHYIHCOeHHble U NOIUSAPMOHUYeCcKUe
Konebanus, mpaekmopuu osudicenus, ynpyeooemngepnvie onopvr (V/O), asmomamuzuposannas OuacHOCMUKA,
KOHMPOIb Napamempos akmugHoe ynpasierue, CeHCOPHble d1eMeHmbl, UCNOIHUMEIbHblE YCMPOLUCMEa.
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L.A. SAVIN, M.V. BYCHKOQOV, D.L. KOZYREV, N.A. MARAKHIN

LOCUSES OF ROTORS WITH CONTROLLABLE ELASTIC
AND DAMPING SUPPORTS

Abstract. The paper represents a brief analysis of elastic and damping supports of high—speed rotors. The
operating principles of the supports are connected with discrete control systems and based on structural adaptation. A
mathematical model for calculating the dynamic characteristics of rotors is presented. A brief overview of the prospects
for the use of bearing assemblies with controlled parameters is made.

Keywords: rotor dynamics, critical frequencies, forced and polyharmonic oscillations, motion paths, elastic
damping supports, automated diagnostics, active control, sensor elements, actuators.
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A.B. XUIKOB, A.A. MAKAPOB, K.B. IOIMACTEPBLEB,
M.IL. >)KWJIBLOB, J1.E. YHEKMAPEBA

AHAJIM3 NPEJUKTOPOB QIIWJIEINITUYECKHUX ITPUCTYIIOB

AHHOTanMsl. B cmambe npueedeHvl CMAMUCMUYECKUE OAHHblE INULENCUU, PACCMOMPEHbl IMUONOUSL U
namozenes 3a60nesanusi. Boloenenvl 0CHOGHbIE NPUYUHDL, GIUAIOWUE HA B03HUKHOBEHUE INULENMUYECKUX NPUCTYNO8, U
603MOJICHBLE NPEOUKMOPDH, UYECMEUMENbHbIE K IMUM NPUYUHAM (CKOPOCMb Memabonusma, U3MeHeHUe YPOGHSL
KDPOBOMOKA, USMEHEHUE DJeKMPUHecKoll aKmueHOCmU Mo32a). B kauecmee 00HO20 U3 603MOJNCHBIX GHYMPEHHUX
QuzuonocULecKUX nApamMempos — npeouKmopos HPUCHYNo8 NPeodlacaemcs paccMompenms OUHAMUKY KPOBOMOKA 6
obwell connoti apmepuu, cHadcaroueli 20J106HOU MO32 KUCIOPOOOM U NUMATNETbHLIMU GeUjeCmBami.

KiwueBble c10Ba: snuiencus, npeoukmopbl, CKOpoCHb KPOGOMOKA.
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AV. ZHIDKOV, A.A. MAKAROV, K.V. PODMASTERYEYV,
M.P. ZHILTSOV, D.E. CHEKMAREVA

ANALYSIS OF PREDICTORS OF EPILEPTIC SEIZURES

Abstract. The statistical data on epilepsy, etiology and pathogenesis of the disease are given in the article. The
main causes that affect the occurrence of epileptic seizures, and possible predictors that are sensitive to these causes
(metabolic rate, blood flow velocity, change in electrical activity of the brain) are highlighted. The blood flow dynamics
in the common carotid artery, which supplies the brain with oxygen and nutrients is proposed to be considered as one of
the possible internal physiological parameters that are believed to be predictors of epileptic seizures.

Keywords: epilepsy, predictors, blood flow velocity.
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C BEKTOPHbBIM YIIPABJIEHUEM

AnHoranusi. Cepgonpusoovl nepemMenno20 MOKA ¢ 6EKMOPHLIM — YnpaeieHueM, obecneuugaioujue
HedocmudCuMble panee NOKA3AMENU KA4yecmed YHPAGIeHUs. PA3TUYHbIMU 00BeKmamu, A6IAI0mcsa 6a30680i 4acmuvio
COBPEMEHHO20 NPEYUSUOHHO2O ABMOMAMUSUPOSAHHO20 000pY00sanus. OHU AGNAIOMCA CIOHCHLIMU TEXHUYECKUMU
yempoticmeamu, — OanbHeliulee — COBEPUEHCMBOBAHUE — KOMOPbIX — udem 8  HANPAGNIeHUU  NOBbIWIEHUA — UX
UHMENIEKMYATbHOCMU U YHUBepcaibHocmu. B cmamve aumanusupyromca ocobeHHOCMU CMPYKMypbl U HACMPOUKU
omeuecmeeHHbIX cep8onpuso0os ¢ gekmopHoim ynpasnenuem munog CIIC u CIILL, obecneuusarowue 3¢ppexmusroe
UCNOTL308AHUE UX WUPOKUX QYHKYUOHATLHBIX 803MOdcHOCHel. Onpedensaiomces npasuna u NOpAOOK HACMPOUKU
yughposozo I1H/]-peeynamopa 6 cucmeme noOOUYUHEHHO20 YNPAGIEHUA C UCNONb30BAHUEM NPOSPAMMHO—ANNAPAMHBIX
cpedcme  cepsonpugoda. Ilpu smom obecnewugaemcs ONMUMU3AYUA  NPOYecca  YNpaeieHus  O8UdCeHuem
UCNOTHUMETLHBIX YCMPOUCMS.

KiioueBble clI0Ba: cepsonpueod, 6eKmopHoe ynpaeneHue, noouuHeHHoe pecyauposaue, yugposou I1H—
pe2yaamop.
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A.A. EVSIKOV, V.A. KOKOVIN, A.P. LEONOV

ON PECULIARITIES OF THE STRUCTURE AND TUNING OF DOMESTIC
SERVO DRIVES WITH VECTOR CONTROL

Abstract. Vector—controlled AC servo drives, providing previously unattainable performance indicators for
controlling various objects, are a basic part of modern precision automated equipment. They are complex technical
devices, the further improvement of which goes in the direction of increasing their intelligence and universatility. The
article analyzes the structural peculiarities and settings of domestic servo drives with vector control of the types of SPS
and SPSh, ensuring the effective use of their wide functional capabilities. The rules and procedure for setting the digital
PID controller in the subordinate regulation system using the hardware and software of the servo drives are determinated.
This ensures the optimisation of the process of controlling the movement of actuators.

Keywords: servo drive, vector cotrol, subordinate regulation, digital PID controller.
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N.0. KO3JIOB

OB30P I1IOAXO010B K OIITMCAHUIO ITPOINECCOB PACCEUBAHUA
CBETA B BUOJIOI'MYECKHUX TKAHAX

AHHOTanusi. B cmamve paccmompenvi paznuunvle n00X00bl K MOOEIUPOBAHUIO NPOUECCO8 PACCEUBAHUSL CEeMd
6 Ouonozuueckux mxausax. Paccmompenvl ananumuueckoe ypasmenue nepenoca usmyuenusi, nooxood Teepckoeo,
ypaenenue beme—Connumepa u e2o necmuuunas annpoxcumayus. s ciyuaed OOHOKPAMHO20 PACCeUSAHUs
npugodumcsi nooxo0 Kybeaxu—Mynka, ouggysuonnoe npubnudicenue u memoo Maivlx eo3myujeruil. B pabome
PACKPbIMbL MAMEMAMULECKUe OCHOBbL PACCMOMPEHHBIX MEMOO008 U NPOAHAIUIUPOBAHBL 2DAHUYbL NPUMEHUMOCHU 0I5l
peuenus ypagHenus NepeHoCa U3My4eHus.

KaioueBble clioBa: onmuyeckds HeUH8A3UBHAST OUAZHOCMUKA, OUONIO2UYECKdsi MKAHb, VPAGHEHUE NepPeHocd
UBNIYUEHUsl, MOOCTUPOBAHUE NPOYECCO8 PACCEUBAHUSL.

Hccneoosanue evinonneno npu ghunancogoii noodeprycke PODOH ¢ pamkax nayunozo npoekma Ne 19-32—
90253.
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1.0. KOZLOV

REVIEW OF APPROACHES TO DESCRIPTION OF LIGHT SCATTERING
IN BIOLOGICAL TISSUE

Abstract. The article discusses various approaches to modeling the processes of light scattering in biological
tissues. The analytical radiation transfer equation, the Tversky approach, the Bethe—Salpeter equation, and the ladder
approximation are considered. For cases of single scattering, the Kubelka—Munk approach, the diffusion approximation,
and the small perturbation method are presented. The mathematical principles of the considered methods are disclosed
in the paper and the limits of applicability in solving the radiation transfer equation are analyzed.

Keywords: non-invasive optical diagnostics, biological tissue, radiation transfer equation, light scattering
modeling.
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MOJEJIb U AJITOPUTM IPOI'HO3UPOBAHUA MOKA3ATEJIEH
KAYECTBA BOEHHOU TEXHUKH CBsI3U C UCITOJIb3OBAHUEM
HEUPOHEYETKOU CETH

AHHOTauMs. B Odaunoii cmamve paccmompena Hetiponeyemxas moodens muna ANFIS ona annpoxcumayuu
npoenosupyloweil yHKyuy, KOmopas moodicem Oblmb NpuMeHeHd Osi NPOSHOZUPOGAHUA YCIO08UU U NAPaAMEempos
paseumus 80eHHOU mexnuku céaszu. llpedcmaesnena mooensb u aneopumm npocHO3UPOEaAnUs noxasameneu Kaiecmed
B0EHHOU MEXHUKU C6A3U C UCNOAb30BAHUEM Heliponeuemkou cemu. Ilpumenenue paspabomannoz2o ancopumma
n0360J15€M NOBLICUMb MOYHOCHb U OOCMOBEPHOCHb NPOSHOZHBIX OYEHOK 8 YCAOBUAX HEONpeoeNeHHOCHU UCXOOHbIX
OaHHBIX.

KiloueBble c¢J10Ba: GoenHas mexHuka c64a3u, NpOSHO3UpOosanue, HelpoHeuemKdas MoOelb, NoKa3ameiu
Kauecmed.
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Yu.N. IVANOV, N.V. DAVYDOVA, Yu.A. REMIZOV, V.E. MEDOYEV

MODEL AND ALGORITHM FOR PREDICTION OF QUALITY
INDICATORS OF MILITARY COMMUNICATION EQUIPMENT USING
NEURAL NETWORK

Abstract. The article presents an ANFIS—type neural model for approximating predictive function, which canbe
applied to predict conditions and parameters of development of military communication technique. A model and
algorithm for prediction of quality indicators of military communication equipment using a neural network is presented.
Application of the developed algorithm allows to increase accuracy and reliability of forecast estimates under conditions
of uncertainty of initial data.an algorithm for selecting the volume and nomenclature of quality indicators of military



KOHTpOJ]b, AUATHOCTUKA, UCTIBITAHUA U YIIPABJICHHUE KAY€CTBOM

communication facilities and complexes, built on the basis of artificial neural networks, in order to predict their technical
level and to improve the objectivity of the initial data in the selection of important quality indicators.

Keywords: military communication equipment, forecasting, neural model, quality indicators quality, system of
indicators, forecast, technological level, communication complexes, arms, military equipment.
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M.B. CYXAHOBA, JI.LA. FOH/IAPEBA

OBOCHOBAHMUME OIITUMAJIBHOT' O BBIBOPA JIVIMHBI BOJIHbBI
JIJISI TPOBEJEHUS ® YHKIIMOHAJTBHOM TUATHOCTHUKHA
PACTEHU ONTUYECKUM METOJ0OM B YCJIOBUSIX
HEJOCTATOYHOI'O BJIAI'OOBECIIEHEHUA

AHHOTaNMsI. B cmamve npoananuzuposana 03mMoNCHOCHb RPOBEOEHUs U3MePEHUsI OMPANCAMENLHBIX CEOUCME
JUCTNbEB 3eNeHbIX PACMEHUl, C8A3AHHLIX ¢ UX 8000codepaicanuem. 1o pezyrbmamam anaiusza Ovll 6blOPaH OIUNICHUL
UHDPAKPACHBLIL OUANA3OH U3TYYEHUsL, 8 KOMOPOM OMPAadCAmeibHble C8OUCMEA ONPEOEIIOMCS USMEHEHUSMU KIEeMOYHbIX
cmpykmyp aucmoves. [IpooeMoHcmpuposana IKCHepUMEeHMANIbHASL 3A6UCUMOCTII OMPANICAMENbHBIX CEOUCME TUCTbES 8
amotl obracmu om 81a2006eCHeyHHOCIU PACHEHUSL.

KaloueBble cioBa: ompagicenue, Oauna  8oamvl,  Onudcnuti  MK—Ouanasom, aucmes — pacmenuil,
6112000€CNeUeHHOCb, IKCHEPUMEHMATLHOE UCCIe008aAHUeE.
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M.V. SUKHANOVA, L.A. BONDAREVA

SUBSTANTIATION OF OPTIMUM WAVELENGTH CHOICE
FOR FUNCTIONAL DIAGNOSIS OF PLANTS USING AN OPTICAL
METHOD IN THE CONDITIONS OF INSUFFICIENT MOISTURE

Abstract. The article analyzes the possibility of measuring the reflective properties of leaves of green plants
associated with their water content. The near infrared range of radiation is selected because in this range the reflective
properties are determined by changes in the cellular structures of the leaves. The experimental dependence of the
reflective properties of leaves in this region of the spectrum on the moisture availability of the plant is demonstrated.

Keywords: reflection, wavelength, near—infrared range, plant leaves, moisture availability,
experimental research.
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O.B. AHUKEEBA, A.I'. UBAXHEHKO, M.JI. CTOPVYBJIEB

BEPUPDUKALIMA TUHENHOI MOJEJIN IUHAMUKHA KAYECTBA
IMPY UCCJIEJOBAHUM LEJEHATNIPABJIEHHOM JTEATEJIBHOCTH
MPOMBIILIEHHOTO TIPEANPUATHS

AnHoTauus. Paspaboman nooxoo k eepuurayuu IUHEUHOU MOOenu OUHAMUKU Kauyecmea Cucmembl
MEHEOICMEHMA Kauecmed NpoMbluienHo2o npeonpusmus. llpusedenvl pesyromamol anpodayuu paspabomaniozo
nooxooa K eepugpuxayuu TuHeuHol mooenu ounamuxu kavecmea Ha npumepe 340 «Camomy (2. Cankm—Ilemepoype).
Ha ocnoge coz0annoii panee agmopamu Mmamemamuieckoi MoOeu NOAyUeHbl YCA08Us YCMOU4U80CMU 6 3a6UCUMOCIU
Om 3HAYEHUll NAPAMEMPO8 CUCMEMbl MEHEONCMEHMA KA4ecmed Npeonpusimusi, Ymo NO360J5€m peuams 3a0aqu
VApasneHus ee COCMOsIHUeM KaK noocucmemvl obuezo meneddcmenma. [l npogedenus ucciedo8anus UCnoab308aHd
memoodonoeuss Data Mining, a makoice snemenmvl cucmemvl cOANAHCUPOBAHNBIX NOKa3amenei. Buvisenenvl nanpasnenus
OanbHeuwux Ucci1ed08aHuil.

KaroueBble cioBa: yeiu ¢ obnacmu Kauecmed, MOOelb OUHAMUKU KA4ecmed, meopusi asmoMamuyecko2o
YRpasneHusl, gepugurayusi.

Hccenedosanue evtnonineno npu punancoeoit nodoepicxke PODHU ¢ pamkax nayunozo npoexma Ne 19—01—
00015.
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O.V. ANIKEEVA, A.G. IVAKHNENKO, M.L. STORUBLEV

VERIFICATION OF A LINEAR QUALITY DYNAMIC MODEL
IN THE STUDY OF PURPOSEFUL ACTIVITY
OF AN INDUSTRIAL ENTERPRISE

Abstract. An approach is developed to verification of the linear model of quality dynamics of the industrial
enterprise quality management system. The approbation results are presented of the developed approach to verification
of the linear model of quality dynamics on the example of JSC «Salyut» (St Petersburg). On the basis of the mathematical
model created earlier by the authors, stability conditions are obtained depending on the values of the parameters of the
enterprise quality management system, which allows solving problems of managing its state as a subsystem of general
management. Data Mining methodology and elements of the balanced scorecard system were used for the research. The
directions of further research are identified.

Keywords: quality management purposes, quality dynamics model, automatic control theory, verification.
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B.B. KVII, A.C. BbIIIKMH, M.C. PA3YMOB

METO/ OITPEAEJIEHUA ITPEAEJIOB YIIPYTOCTHU
N IMTPOITOPIIMAHAJIBHOCTHN MATEPHAJIOB
JJIA HOCJIEAYIOEI'O CBEPJIEHUA 3AI'OTOBOK
B HAIIPA’KEHHO JE®OPMUPOBAHHOM COCTOSHHUH

Aunortamusi. Ceeprienue omeepcmutl 00HA U3 PACAPOCIMPAHEHHBIX ONEPAYUSL NPU ULOMOGICHUU OemAaell.
Bcneocmeue ueeo nosviwenue s¢pgpexmugHocmu daHHO20 npoyecca AGNAEMcs aKmyanbHol 3a0ayel. J{is nosvluierus
aghgpexmusHocmu npoyecca ceepiaenus Ha 6aze K02o—3anaonoeo ynueepcumema 0Ll pazpaboman cnocod ceepieHus 6



npeosapumenbHo  HaANPAHCEHHO—0eQOPMUPOBAHHOM —Mamepuaie 3a20MO6KU, KOMOPbIl  HO08ep2aiom  Ynpyzotl
Odeghopmayuu nazpy3Kol, He npegviuaroueli npedend nponopYUOHATLHOCIU Mamepuana 3a20moeku. Ilocne cuamus
HAzpy3Ku pasmepvl 3a20MOGKU OCMAIOMCA NpedcHuUMu. B pamxax npedcmagnennoii pabomul 6bi10 paspabomano u
CHPOEKMUPOBAHO IKCHEPUMEHMANbHOE YCMPOUCMEO Onpedeienus npeodenos Ynpy2oCcmu u HponopYUOHATbHOCIU
Mamepuanog Oisl Nocreoyrouje2o0 CeepieHul 3a20Mo60K 6 HANPANCEHHO—0ePOPMUPOSAHHOM COCMoaAHuU. [anHnoe
YCmMpoucmeo nO3601UM NOGLICUMY AGMOMAMU3AYUIO U MOYHOCIMb usmepenus. TIpusooumcs pacuemmuvie popmynst Ois
onpeodenenus nospewtHocmu usmepenus. Paccmampusaemces npumep paciema nozpeutHocmu onpeoeieHus npeoenos
YRpy20cmu U npoNnOpPYUOHATIbHOCIU MAMEPUATIOS.

KmoueBnble cioBa: [lpeden ympyzocmu, ycmpoiicmeo, Oegopmayuu, 3ae0moeKa, paspyuienue, npeoen
NPONOPYUOHATLHOCIU, QUIUKO—MEXAHUYECKUE C8OUICMEA.
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V.V. KUTS, A.S. BYSHKIN, M.S. RAZUMOV

METHOD FOR DETERMINING THE LIMITS OF ELASTICITY
AND PROPORTIONALITY OF MATERIALS FOR SUBSEQUENT
DRILLING OF WORKPIECES IN THE STRESS-STRAIN STATE

Abstract. Drilling holes is one of the most common operations in the manufacture of parts. As a result, improving
the efficiency of this process is an urgent task. To improve the efficiency of the drilling process, a method was developed
at the Southwestern University for drilling with pre—stressed—deformed material of the workpiece, in which the sample is
subjected to elastic deformation at a load that does not exceed the proportionality limit of the workpiece material, that
is, when the load is removed, the dimensions of the workpiece remain the same. As part of this work, an experimental
device was developed and designed to determine the limits of elasticity and proportionality of materials for subsequent
drilling of workpieces in a stress—strain state. This invention will improve the automation and accuracy of measurement.
An example of measurement and calculation is considered. Calculation formulas for determining the measurement error
are given.

Keywords: elastic Limit, device, deformation, workpiece, fracture, proportionality limit, physical and
mechanical properties.
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METO/IbI KOHTPOJIA U YIIPABJIEHUS TEIIJIOBBIM
U ' IPABJIMYECKHUM PEKUMAMU UHAUBUAY AJIBHBIX
TEIIVIOBBIX ITYHKTOB 3IAHUHA
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S.P. PETROV, K.V. PODMASTERYEV, A.V. PILIPENKO, N.I. MARKIN, O.S. NIKITENKO

METHODS OF CONTROL AND MANAGEMENT OF THERMAL
AND HYDRAULIC MODES THERMAL POINTS OF BUILDINGS

Absrtact. The article deals with various circuit solutions for individual thermal points of buildings, methods
for monitoring and controlling thermal and hydraulic modes at the buildings user input.
Keywords: Control, management, heating systems, heat supply systems, scheme.
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