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TEOPETUYECKASA MEXAHUKA U EE lNPUJTIOXXEHUA

VIK 621.48

A.B. I1OJIOI'JIOHAH, B.T. MATBEEHKO

NCIHOJBb30BAHUE MECTHBIX
KIIMMATHUYECKUX PECYPCOB XOJIOJA
C ITIOMOIbIO YCTAHOBOK OPTAHUYECKOI'O IUKJIA PEHKHUHA

AnHoTanus. [lpenqMeToM pacCMOTPEHUs B CTaThe SBIAETCS BO3MOXKHOCTH HCIIOJNB30BAaHMS MECTHBIX
KIIUMATHYCCKUX PECypco8 Xon00a ¢ NOMOWbI0 YCMAHO8OK opeanuyeckoeo yukia Pewxuna (OLP), a maxoice
ONMUMUZAYUS NAPAMEMPOS C YEbIo OATbHElUe20 NOBLIUEHUS €20 IKOHOMUUHOCTIU.

Yemanosneno, umo ucnonvsosanue OONOIHUMENbHLIX MYPOUH 6 COCMAge IHEPLeMuueckoli YCHAaHO8KU
opeanuiecko2o yukna Penkuna no3eoasem ucnons306ams Mecmuulll KIUMAmMu4ecKuil pecypc Xon00a 0iis NOSbIUeHUs ee
agppexmusnocmu.

Onpedeneno, ymo napamempom O onmumuzayuu yoenvHou evipabomxu ycmanosku OL[P saensemcs
memnepamypa KOHOeHcayuu Yukid, Hecmko CéA3aAHHAsS ¢ MeMnepanmypou okpysxcaioweti cpeobl.

Hokaszarno, umo pabouue mena ¢ 6oabUEH KPUMUYECKOU MEMNEPAmypol 0arom MeHbUll npUpoCcm yOerbHOU
2000601  8bIPAOOMKU U  MANOIPDEKMUBHbL 0N UCMOYHUKA HUSKONOMeHYuanvrou 3Hepeuu (MHD) ¢ nuskou
memnepamypoii (< 160 °C) u evicokoagpgpexmusnor ona UHI c svicoxoti memnepamypoii (~300 C). Ilpu cpednux
memnepamypax UHD (~200 °C) u ammuax u R-134a nokasviearom npumepHo 00uHaxosvie pe3yibmamei.

KiioueBble cinoBa: opeanuueckuii yukin PeHKuHa, UCMOYHUK HUSKONOMEHYUATbHOU dHepeul, memnepamypa
KOHOeHcayuu, 3¢pghekmusHocnms mypoOuHul.
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A.V. DOLOGLONYAN, V.T. MATVIIENKO

USE OF LOCAL CLIMATIC RESOURCES OF COLD BY MEANS
OF ORGANIC CYCLE RENKINE CYCLES POWER PLANTS

Abstract. Consideration subject in article is the possibility of use of local climatic resources of cold by means
of the organic cycle of Rankine (ORC) power plants, and also optimization of parameters for the purpose of further
increase in its profitability.

It is established that use of additional turbines as a part of the power plant of an organic Rankine cycle allows
to use a local climatic resource of cold for increase in its efficiency.

It is defined that the parameter for optimization of specific elaboration of the ORC plants is temperature of
condensation of a cycle which is rigidly connected with ambient temperature.

It is shown that working bodies with a bigger critical temperature give a smaller gain of specific annual
development and are ineffective for a source of low-potential energy (SLPE) with a low temperature (<160 °C) and are
highly effective for SLPE with high temperature (~300 °C). At average temperatures of SLPE (~200 °C) and ammonia
and R-134a show approximately identical results.

Keywords: organic Rankine cycle of, source of low-potential energy, condensation temperature, efficiency of
the turbine.
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«OPTOI'OHAJIBHBIE» MOIIIHOCTH
IHPU MEXAHNYECKUX KOJIEBAHUAX

AuHotamusi. [loxazano, umo  OONBWUHCIBO — NPUBOOOS  MAWIUH U MEXAHUSMOB  ABNAIOMCA
INEKMPOMEXAHUUECKUMU, NOIMOMY DeaKmuHas MeXaHu4eckas MOWHOCMb NPU KOAeODAHUAX MACCUBHBIX 3A20MOBOK,
demaineil u Y3108 8 COOMBEMCMEUU C 3AKOHOM COXPAHEHUs. IHEP2ULU MPAHCOOPMUPYEMCA 8 DEAKMUBHYIO INEKMPULECKYIO
MOWHOCIb RUMAIOWell cemu, CyujecmeeHHo YXyouas Kaiecmeo moxa U 6bl3bléds 3amMemnble Nomepu 8 npogooax npu
ee yupkynayuu. B smoil ceasu 3a0aua Koppekmnozo yuema Kak aKmugHoU, MaK U peaxmueHOl MeXaHuieckux
MowgHOCmel 015 yeneu dHepeocoepedcenls, a maKdice CUl08blX KOHCMPYKMOPCKUX PACYemos AGIAemcs aKmyaibHOl.
Llenv pabomoi 3akni0Uaemcs 8 YCMAano8IeHUY 83AUMOCEAZU MENCOY AKMUBHOU, PEAKMUBHOU U NOTHOU MOWHOCIAMU NPU
MeXaHuyecKux Konebanuax. AKmueHas u peakmugHas MexaHuiecKkue MOWHOCMU, AGNAACL YCIO8HO «OPMO2OHATLHBIMUY,
He ckaadvlealomcsl. st nOIHOU MOWHOCIMU Cnpasednus ananoe meopemol Iugazopa. Hnepmuwlii u ynpyeuii peaxmaucul
Xapaxmepu3zyiom cOUCMEA MACCUBHO20 U YNPY2020 MeNl OKA3bI6AMb CONPOMUGICHUE NPUBOOY, NOHYICOAIOUEMY UX
cosepuiams Ko1edanus.

KiroueBble ¢l10Ba: npusoo, akmusHas, peakmushas, NOIHAsS MOWHOCMU, UHEPINHDBIL, YIPY2Ull PeaKmaHcyi.
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|.P. POPOV
«ORTHOGONAL» CAPACITIES UNDER MECHANICAL OSCILLATIONS

Abstract. It is shown that most drives of machines and mechanisms are electromechanical, therefore, reactive
mechanical power during vibrations of massive workpieces, parts and assemblies in accordance with the law of
conservation of energy is transformed into reactive electric power of the supply network, significantly worsening the
quality of the current and causing noticeable losses in the wires during its circulation. In this regard, the task of correctly
accounting for both active and reactive mechanical capacities for energy conservation, as well as power design



MamuHoBeAeHHE H MeEXaTpOHHUKA

calculations is relevant. The purpose of the work is to establish the relationship between active, reactive and full powers
during mechanical vibrations. Active and reactive mechanical powers, being conditionally “orthogonal”, do not add up.
For full power, an analogue of the Pythagorean theorem is valid. Inert and elastic reactants characterize the properties
of massive and elastic bodies to resist the drive, forcing them to oscillate.

Keywords: drive, active, reactive, full power, inert, elastic reactants.
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A.A. LAGUTINA, M.V. MANUEVA, D.YA. ANTIPIN, M.l. BORZENKOV

DESIGNING OF OPTIMAL STRUCTURES OF BODY CARS WITH
ACCOUNT OF INITIAL IMPERFECTIONS

Abstract. A method for designing optimal car body structures with initial imperfections is proposed. The
calculated dependences for determining the maximum allowable length of the initial crack and the maximum allowable
value of the initial curvature of the bearing elements of the body are obtained.

Keywords: initial curvature, slit-shaped defects, longitudinal-transverse bend, carriage body.
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MAUIMHOCTPOUTEJIBHBIE TEXHOJIO A
N O6OPYLIOBAHUE

YK 658.011.56

b.A. AKMIMOBHY, A.H. IOMBPAYEB, C.11. COJIOMEHHHMKOBA, 5.X. LHIEMAKIMHA

NHXEHEPHAA METOAUKA PACYETA TPYIOEMKOCTH
HPHCHOCOBJIEHJHfI, IHITAMIIOB ITPECC-®0OPM
U TEXHOJIOTUYECKOU OCHACTKHU C UCITIOJIb3OBAHUEM
ABTOMATHU3NPOBAHHOU CUCTEMBbI
ITPOT'HO3HOI'O HOPMHWPOBAHMUA

AHHOTaIII/lH. B Hacmwzmezl cmanmve pacemampuearomcs OCHO6Hble ACNEKMbl, C6A3AHHbLE C MaAmemMamu4ecKum
obecnevenuem aemomamus’upoeaHHoﬁ cucmemol  «/lunevikay. Ilo yenesomy HA3HAYEeHUK YKA3aHHaAsA cucmema
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omuocumcs k mexnonoeuveckum CAIIP obwezco mawunocmpoenus (CAIIP-T). Hunaue noodobnvie CAIIP npunsmo
HA3bI6AMb CUCeMAaMU mexHoNo2udeckol noozomoeku npouzeoocmea ACTIIT unu CAM—cucmemamu (Computer Aided
Manufacturing). Ocnosnoii gynryueii CATIIP-T «JIuneiikay A615emcs Oyenka RPO2HO3HOLU MPYyOOeMKOCHIL U 3aIMPaim Ha
useomosnenue  oemanei U - U30eIUll  UHCMPYMEHmMAnbHo2o  npouzeodcmea.  Cucmema  obecneuusaem
ABMOMAMUZUPOBAHHBIL PACUEM YKAZAHHBIX Gblude MEXHUKO—IKOHOMUYECKUX NoKazameneil 0Jisi CLe0VIowux 2pynn Kiacca
28, gvloenennvix 8 coomsemcemesuu ¢ HopmamusHolmu doxymenmamu ECKJ/].

KatoueBble cioBa: mpyooemkocms npucnocoonenull, OyeHkd mpyooeMKOCmU, Memoouxa pacyema u
HOPMUPOBAHUSL, NOKA3AMENb CIONCHOCTU.
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B.A. YAKIMOVICH, A.N. DOMBRACHEYV, S.I. SOLOMENNIKOVA, E.H. SCHEMYAKINA

ENGINEERING METHOD OF CALCULATION FOR LABOR INTENSITY
OF DEVICES, PRESS-FORMS STAMPS AND TOOLING
USING CAM SYSTEM «-MEASURE»

Abstract. This article discusses the main aspects related to the software of the automated system «Measurey.
For the intended purpose, this system refers to technological systems for general engineering. Otherwise, such computer
applications are usually called technological preparation systems or CAM systems (Computer Aided Manufacturing).
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The main function of the CAM «Measurey is to assess the predictive complexity and cost of manufacturing parts and
products of tool production. The system provides an automated calculation of the above technical and economic
indicators for the following groups of class 28, allocated in accordance with regulatory documents: cutting tool;
measuring tool; appliances, dies, molds, tooling.

Keywords: labor intensity of devices, evaluation labor intensity, method of calculation and rationing, indicator
of complexity.
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VJIK 658.5.012.1

B.b. BOI'YLIKWH, JI.B. IIIPOH

OLHEHKA CTABMWJIBHOCTHU TEXHOJOI'MYECKOI'O IPOLHECCA
OBPABOTKHU C UCITOJIB3OBAHUEM CTATUCTHYECKOI'O AHAJIN3A

AHHOTAUMA B ycnosusx cepuiinoco npou3goocmea Oisi OYeHKU CmaduibHOCmu npoyecca obpabomxu u
onpeodenenusi NPUYUH, GbI3bIEATOUUX OMKILOHEHUs NOKA3ameell Kauecmea om 3a0antblX, UCHOLb3VION Menood nPoGepKu
cmabunbHocmu  npoyecca 00pabomKu ¢ UCNOAb30BAHUEM CMAMUCMUYECK020 ananusd. B cmamve, na npumepe
mexnonozuu npouzeoocmea demanu « Ocby, NOKA3AHbL BO3ZMOICHOCTIU UCHOTIL308AHUEM CIATMUCTNUYECKO20 AHAIU3A OIS
cmabunuzayuu mexnpoyecca ¢ npumereHuem ouazpammul Ilapemo, Kpugvix pacnpedenenus pe3yibmamos 8blOOPOK,
kapm [llyxapma, ouazpammer Hcurkasvl u kodghpuyuenmos mounocmu u hacmpoennocmu. Ha ocnose ycmanosnennvix
3aKOHOMEPHOCME, NOJYYEHHBIX 6 pe3yibmame aHaIU3a OUASPAMM U AHATUMUYECKUX PACYEnO8, 8bl0eIeHbl NapaMempbl



npoyecca 06pabomxu, Haubosee CywecmeeHHO GIUAIOWUE HA BbIXOOHblIE XAPAKMEPUCUKY Oemanell U NpuduHbl
603HUKHOGeHUA Opaka. [1o pe3ynbmamam GbINOIHEHHO20 AHANUZA 8 MEXHOIOSUYECKUL NPOYecC 6HeCeHbl KOPPEKMuesl U
HOKA3aHO, 4MO NPUHAMble Mepbl N0 CMAOUIU3AYUY Kayecmea Oemaneti NOGbICUNU CMADUIbHOCI MEXHON02UU UX
NpOU3800CMEA U CHUSULU KOIUYECMBO OPAKOBAHHBIX Oemaiell.

KaloueBble caoBa: kauecmeo 00pabomku, MEXHONOSUHECKULl  Npoyecc, MOYHOCMb  00pabomKuU,
CMAabuIbHOCMb, CMAMUCMUYECKIEe Memoobl AHATU3A.
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V.B. BOGUTSKY, L.B. SHRON

EVALUATION OF THE STABILITY OF TECHNOLOGICAL PROCESS
OF PROCESSING WITH THE USING STATISTICAL ANALYSIS

Abstract In the conditions of serial production to assess the stability of the processing process and determine
the causes of deviations from the specified quality indicators, use the method of checking the stability of the processing
process using statistical analysis. In the article, on the example of production technology of parts "Axis", shows the
possibilities of using statistical analysis to stabilize the process with application of Pareto charts, the curves of
distribution of the results of samples, maps of Shuhart, Ishikawa diagrams and coefficients of accuracy and attunement.
On the basis of the established regularities obtained as a result of the analysis of diagrams and analytical calculations,
the processing parameters that most significantly affect the output characteristics of parts and the causes of marriage
are highlighted. According to the results of the analysis, the technological process has been corrected and it is shown
that the measures taken to stabilize the quality of parts have increased the stability of their production technology and
reduced the number of defective parts.

Keywords: processing quality, technological process, processing accuracy, stability, statistical methods of
analysis.
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A.A.ITAHVH, N.H. bYPWJINY, JI.H. TIFOTIOHOB, JI.1. CTY AEHUKMHA

HEKOTOPBIE OCOBEHHOCTH NTPOEKTUPOBAHUA
KOHCTPYKIHUHN YEPBAYHBIX MEJIKOMOAYJbHbBIX ®PE3
C BUHTOBBIM 3ATBIJ/IOBAHUEM

AHHOTAaUMsl. B npeodnazaemoti nybaukayuu nPoBOOUMCSA NpPed8apumenbHulli  0030p IKOHOMUYECKOU
HeobxX00UMOCmU KOMNIEKCHO20 Npou3600cmea uepssunvix ¢gpes. Kpamxo onucana eco ceocpaghus. Paccmompena
npooremMa  ONMUMAIbHO2O  NPOEKMUPOBAHUS KOHCMPYKYUU — HEPBAUHLIX MeIKOMOOYIbHbIX  (ppe3. IIposedero
uccredosamue 3a8UCUMOCIU Y208 HAKIOHA 3A0HUX SUHIMOBLIX NOGEpXHOCMell HA pacyemHnom yununope. Ilonyyenv
ONMUMATbHBIE PE3YTbMAMbL UCCIEOYeMbIX BeNUYUH. Ymounena QYHKYUOHANLHAS CEA3b MeHCOY HAUOEHHBIMU Yenamu U
X00amu 6UHMOGbIX NOGEPXHOCMEIL.

KiroueBble cl10Ba: uepgaunvle (pesvi, yeavl HAKIOHA U XOObl 3A0HUX BUHIMOBIX NOBEPXHOCHIEL].
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A.A. PANIN, I.N. BURILICH, D.N. TYUTYUNOV, L.I. STUDENIKINA

SOME DESIGN FEATURES CONSTRUCTIONS OF WAFER
MECHANICAL MILLS WITH SCREW GASKET

Abstract. The proposed publication provides a preliminary review of the economic necessity of the integrated
production of worm milling cutters. His geography is briefly described. The problem of optimal design of the worm
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modular milling cutter is considered. A study was made of the dependence of the angles of inclination of the rear screw
surfaces on the computational cylinder. The optimal results of the studied quantities were obtained. The functional
relationship between the angles found and the strokes of the screw surfaces was clarified.

Keywords: worm milling cutters, tilt angles and strokes of the rear helical surfaces.
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KPUOI'EHHBIE TPYBOIIPOBO/bI IETATEJBHBIX AIIIIAPATOB
N3 HAMOTAHHOU ITOJIMUMUIHO-PTOPOIIJIACTOBOU IIVIEHKHA

AHHOTanust. Paccmompenvl 60npocvl RPOEeKmuposanust U U320MOGNIeHUsL HAMOMKOU U3 JHCECMKUX NOTUMEDPHbIX
NAEHOK MHO2OCIOUHBIX 00070YeK NPAMO— U KPUBOIUHEUHBIX mMpYyoonpoeodos. Ilpednodicen cnocobd coedurnenus
X60CMOBUKA (laHya ¢ NAEHOYHOU O0OONOUKOU U NPeOCmAsNeHbl pe3ylbMamsl UCHLIMAHULL mMpyoonposoodos us3
noauuMuoHo—gpmoponiacmogou niexku IHM@D-352.
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M.A. KOMKOQV, Yu.V. BADANINA, Yu.Z. BOLOTIN, T.V. VASILYEVA

CRYOGENIC PIPELINES OF AIRCRAFT FROM WRAPPED POLYIMIDE
FETROPLASTIC FILM

Abstract. The issues of designing and manufacturing of multi—layered shells of straight and curvilinear pipelines
from rigid polymer films of multilayer shells are considered. A method of connecting the shank of a flange with a film
shell is proposed, and the results of testing pipelines made of PMF-352 polyimide—fluoroplastic film are presented.

Keywords: cryogenic fuel, polyimide film, film shells, curvilinear pipelines, winding method.
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VJIK 621.9

C.B. KYIPABILIEB, M.®. CEJIEMEHEB, A.C. TAPAITAHOB

ONPEJEJIEHUE OTHOCUTEJBbHBIX U3MEHEHUM TEMIIEPATYPHI
IHAPAMETPOB IIPOLHECCA PASBEPTBIBAHUA
P MPUMEHEHUUW HAHOIIOKPBITHUN
HA PEXYIYIO YACTb UHCTPYMEHTA

AHHOTAUMA. B cmamve noxazano, umo 6iusitue pejicumos pe3anus Ha Kayecmeo 00padomaHHol NOGEPXHOCMU
nposIGNemcs yepe3 MepMUeckKuil (hakmop, onpedeisirowull YCiosus CMpyiIcKooopasosanus. st 0OmHOCUMENbHO2O0
KOHMPOJS UBMEHeHUll memnepamyp npu pa3eepmvi8aHUull Npeondazaemcs CReyudalbHblll a8mMOMAamu3uUpoOSanHHblll
KOMAAEKC NO3B0JSIOWULL 68 DedCumMe OHIAUH CMPOUmMb 3a8UCUMOCTU «MEeMNepamypa—eHeutue 030eticmsayrujue
¢axmopory. Yemanoeneno, umo paboma Komnjiekca no3eossem noiyuams UsMeHeHue memMnepamypbl 6 30He Pe3aHusl
npu CPAGHUMENbHO HUKUX CKOPOCMAX Pe3aHus XapakmepHuix O npoyecca paszgepmulganus. Takoce npumeHneHue
HAHONOKpuIMull  pabouux HNOBePXHOCMeEl UHCMPYMEHMA 3HAYUMENbHO CHUMXCAem memnepamypy o6pabomxu.
Llocmogeprnocms pe3ynomama nposepsiacy ¢ NOMOWbIO AGIMOMAMUIUPOBAHHO20 KOMNIIEKCA, NO3BONIAIOUE20 OYEHUBANb
omHoCUmenbHOe UsMEeHeHUe MmeMnepamypul 8 30He degopmayuu.

KioueBble cioBa: pezanue, paszsepmoviganiue, HUKOCKOPOCHHblE HPOYECCbl MeXaHU4ecKol o00pabomxu,
memnepamypa pe3anus, AemomMamu3upoanHbill KOMNIEKC, MenI000MEHHUK, BbICOKOMEMNEPAMYPHbILL MEeNI0HOCUMEND.
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S.V. KUDRYAVTSEV, A.S. TARAPANOV, M.F. SELEMENEV

DETERMINATION OF RELATIVE CHANGES IN THE TEMPERATURE
OF THE DEPLOYMENT PROCESS FOR APPLICATION OF NANO-
COATINGS TO THE CUTTING PART OF THE TOOL

Abstract. The article shows that the influence of cutting conditions on the quality of the processed surface is
manifested through the thermal factor that determines the conditions of chip formation. For relative control of
temperature changes during deployment, a special automated complex is proposed that allows you to build online
dependencies "temperature—external factors”. It was established that the operation of the complex allows to obtain a
temperature change in the cutting zone at relatively low cutting speeds characteristic of the deployment process. Also,
the use of Nano coatings of the working surfaces of the tool significantly reduces the processing temperature. The
reliability of the result was checked with the help of an automated complex, which allows to evaluate the relative change
in temperature in the deformation zone.

Keywords: cutting, deployment, low—speed machining processes, cutting temperature, automated complex, heat
exchanger, high—temperature coolant.
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VJIK 621.792

A.B. UI'HATOB, H.A. POAMOHOBA, C.B. TATWJIbILIEB

OPUT'MHAJIBHASA KITACCU®PUKALIUA PACTOYHBIX OITPABOK
C OODOEKTAMMU BUBPOT'ALLIEHUA

AHHOTanms. Bosuukaiowue 60 6pems npoyecca pe3anusi subpayuu npugoosim K yXyOuleHulo moyHOCmu u
wepoxogamocmu  00pabomanHoll nosepxHocmu. Asmopamu  cmamvu  NPeONONCEHO KOHCMPYKMUGHOE peuieHue
npobemvl CHUNCEHUS. BUOpayuU 8 gude pacmoyHOU ONpasKu, COOPAHHOU C UCNOTb308AHUEM A02E3UBHBIX MAMEPUATOB.
Ipoananuzuposan Oelicmeyowuil Kiaccu@uramop, Ovll NPeONodNCeH COBPEMEHHbLI KIACCUGUKAMODP DPACMOYHbIX
oNpasok ¢ s gexmamu subpozauienus, KOMopbviil pewiaem evle NOCMasgieHHble NPOOIEMbI.

KaloueBble cioBa: pacmounas onpaeka, peuteHue npobrem eubpayuu, s¢pgexm eubpoeawenus, coopuas
PACMOYHAsL ONPABKA, COOPAMHASL C UCNOTLI0BAHUCM KIEe8blX KOMNO3UYUL, KIACCUGUKAMOP PACMOYHBIX Onepayull,
KAACCUPUKAMOP PACMOYHBIX ONPABOK C dhpexmamu sudbpocaueHus
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A.V.IGNATOV, N.A. RODIONOVA, S.V. TAGILTSEV

ORIGINAL CLASSIFICATION OF BORING ARBORS
WITH ANTIVIBRATION EFFECTS

Abstract. Occur during the process of cutting vibrations lead to poor precision and surface roughness of the
machined surface. The authors of the article proposed a constructive solution to the problem of reducing the vibration in
the boring bar, assembled using adhesive materials. Analyzed the current classifier, the proposed classifier is a modern
boring bars with vibration absorption effects, which solves the above stated problems.

Keywords: boring bar, the solution of vibration problems, the vibration absorption effect, boring bar, assembled
using adhesive compositions, the classifier boring operations, boring bars classifier with the effects of vibration

absorption.
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A.H. TKAYEHKO, E.M. CEJIEMEHEBA, A.A. YEPEIIEHLBKO, JI.}O. ®POJIEHKOBA

MOBBIINEHUE KAYECTBA 3JEKTPOTEXHUYECKHX JETAJEN
KOMBUHHUPOBAHHBIM METO/IOM OBPABOTKHA

AHHOTanMs1. B cmamve nokazama axmyanbHOCMb U HAYYHASL 3SHAYUMOCHIL 8 NPUMEHEHUU KOMOUHUPOBAHHO20
cnocoba obpabomku, couemaioujeco NPoOYecc pe3anusi U NOGEPXHOCMHOE Niacmuyeckoe Oepopmuposanue,
obecneuusaioujeco  nogviuenue IQ@ekmusHocmu  006pabomru  OA306bIX  NIOCKUX MOPYOBLIX  NOBEPXHOCMEN
INEKMPOMeXHUUecKkux oemaneil u3 Mmeou, uUsyyeHue 3AKOHOMEPHOCMEN QopMuposanus Mukpopeiveda npu
Mexanuueckou 0opabomke u nIACmuieckom 0ehopmMuposanuu MeOHOU ROGEPXHOCMU. YCMAHOBIEHO, YMO NPUMEHeHUe
KOMOUHUPOBAHHO2O UHCIMPYMEHMA NO360J5€N  COBMEWAmb HECKOJIbKO Nepexo008, Hmo 0becnevusaenm YeeiuyeHue
nPOU3EOOUMENLHOCTU 00PAOOMKU 30 CHEeM CHUICEHUSL MAUUHHOZ0 U 6CNOMO2AMENbHO20 peMeHl Ha 06pabomky. 3amena
onepayuy wWUPO8aHUst OelCmeyIoue20 Ha 3a800e MEXHONOSUYECKO20 NPOYeccd AIMA3HbIM GbI2ANCUBAHUEM NO360J5EN
CYUeCmBEeHHO NOBLICUNL KAYECHB0 00pabOMANHOU NOBEPXHOCHIL.

KawueBble ciioBa: mexanuueckas 00pabomxa, KOMOUHUPOSAHHBIL cnocob obpabomku, @peseposanue,
AIMA3ZHOE 8bI2NANCUBANUE.
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AN. TKACHENKO, E.M. SELEMENEVA, A.A. CHEREPENKO, L.Yu. FROLENKOVA

QUALITY IMPROVEMENT OF ELECTROTECHNICAL PARTS
BY COMBINED METHOD OF PROCESSING

Abstract. The article shows the relevance and scientific significance in the application of a combined processing
method combining the cutting process and surface plastic deformation, which provides an increase in the processing
efficiency of base flat end surfaces of electrical parts made of copper, the study of the patterns of microrelief formation
during machining and plastic deformation of a copper surface. It has been established that the use of a combined tool
allows combining several transitions, which ensures an increase in processing productivity by reducing machine and



auxiliary processing time. Replacing the grinding operation of the existing technological process at the plant with
diamond smoothing can significantly improve the quality of the processed surface.
Keywords: mechanical processing, combined method of processing, milling, diamond smoothing.
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"KN3HEHHBIN IUKJI ABPABUBHOI'O 3EPHA B HOJ}I/IMEPHOI?'I
OBOJIOYKE B NIPOLHECCE I'NIPOABPASUBHOU PE3KHN

AHHOTAUMA. B pabome npedcmasnen sunepeemuyeckutl OAIAHC HCUSHEHHO2O YUKIA aOpa3usHozo 3epHa. B
pesyibmame UCCLe008AHUSL HENOKATLHOZO G3aUMOOCUCMEUs. MAMEPUAos adpaA3ueHblX Yacmuy u Noaumepd, Ha
OCHOBaHUU UHDOpMAyuU 00 UX MEXAHUYECKUX COUCMBAX, NONYHYEHbl GbIPAJCEHUS, NO36ONSIOUUE  BLIYUCIUND
napamempbl NOMEHYUANL08 83AUMOOELICMEUs (NAPHO20 U MPOUHO20) DECKOHEUHO MALbIX YACMUY CHIOUWHOU YNpy2oll
cpedvl. Dmom  pe3yibmam  CLYICUM OCHOBAHUEM OJid UCNONb308AHUS NPEONIONCEHHOU MOOenu aA02e3UOHHO20
83aumooeiicmeuss Ol pACYema dHepeuu ao2e3uu 3auumnoi 000104KY AOPA3UBHOU HACTUYbL U ee CepOYesUnbl HA
OCHOBAHUU UHDOPMAYUU 00 UX MEXAHUUECKUX CEOUCMEAX, YMO NO360IAEN YCMAHO8UMb HEOOXO0OUMble MPebOBANUSL K
MEXAHUUECKUM C8OUCMBAM abpa3uea u NOAUMepa Oisi COXPAHEHUs. YELOCMHOCU NOKPLIMUsL 8 NPOYecce NPOXONHCOEHUs.
abpasugHoeo 3epHa yepes GOKyCupyouyo mpyoxy.

KuroueBble cjioBa: cudpoabpaszusnoe pezanue, abpasuhoe 3epHo, JHCUSHEHHbIU YUK, NOKpblmue, ao2e3us

CIIMCOK JIMTEPATYPBbI

1. Bapcykos, I'.B. Onpenenenne nmpon3BoANTEIbHOCTH THAPOAOPA3UBHOIO PE3aHUS C YUETOM XapaKTEepUCTHUK
abpasusHoro 3epHa / I'.B. bapcykos, A.B. Muxees // CiipaBounuk. MmxenepHslit xypnain. — 2008. — Ne 1. — C. 9 — 14,

2. Monsuckwmii, C.H. TexHomorus u o6opynoBanue runpoadpasusHoii pe3ku / C.H. [Momsackuii, A.C. Hectepos
// Bectauk mammuaocTpoeHus. — 2004, — Ne 5. — C. 43 — 46.



MamuHoBeAeHHE H MeEXaTpOHHUKA

3. TIlepembime, B.B. O BiamsHMM (QHU3MKO—MEXaHWYECKUX CBOWCTB aOpa3MBHOIO MaTepHana Ha
JKCILTyaTanmonnble nmokazarenu / B.B. I[Tepembimes, B.M. lymsuep // [pouecchl abpa3uBHOM 00paboTKH, aOpa3uBHBIC
HHCTpYMeHTH 1 Matepuaisl. — 2001. — C. 66—67.

4. Bapcykos, I'.B. HccrenoBanme aOpa3swBHON CIIOCOOHOCTH WMCKYCCTBEHHBIX W TIPHUPOIHBIX aOpa3vBOB,
00ecTeuynBarOIINX IPOU3BOAUTEIHHOCTE THApPoadbpazuBHoro pe3anus / I'.B. bapcykos, O.I'. Koxyc, A.}O. Bunokypos //
dyHgaMeHTaNbHbIE U PHUKIIAIHbIE TPOOIEeMbl TeXHUKH U TexHooruu. — 2018. — Ne 2.— C. 34-41.

5. Barsukov G., Zhuravleva T., Kozhus O. Increasing Of Efficiency Of Environmentally Friendly Technology
Of AWJ Of A Glass Fiber Plastic //IOP Conference Series: Earth and Environmental Science. — IOP Publishing, 2017. —
T.50. - Ne. 1. - C. 012001.

6. Barsukov G., Zhuravleva T., Kozhus O. Quality of Hydroabrasive Waterjet Cutting Machinability //Procedia
Engineering. — 2017. — T. 206. — C. 1034-1038.

7. nuxtunr, I'. Teopus morparnanoro cnos / I'. Hlnuxtuar. — M.: Hayka, 1974. — 712 c.

8. baprenes, B.I'. ®usuka nommumepos / B.I'. baprenes, C.5. @penkens. — Jleaunarpan: Uza—Bo Xumus, 1990.
— 432c.

9. babaesckui, I1. I'. Anre3noHHOE B3aMMOIEHCTBHE TBEP/IBIX IIOBEPXHOCTEH U CO3/1aHHE OJIUMEPHBIX «CYXHX)
anre3uBoB. Teoperuueckue acrektsl / I1. I'. babaesckmii, A. A. XKykos, C. 1O. Illanosan, E. A. I'punbkun // Hano— u
MHUKpocxeMHas TexHuka. — 2006. — Ne 2. — C. 2 - 8.

Bapcykos I'ennaanii BasepseBuu
OI'BOY BO «OT'Y um. U.C.
Typrenesa»

r. Open

JOKTOP TCXHUYCCKUX HAYK,
npodeccop kadeaps
MAaIruHOCTPOCHUA

302026, r. Opedn, yiu.
Komcomonnckas, 95

Ten.: + 7 (4862) 413295
E-mail: awj@list.ru

Ko:xyc Onbra I'enHagbeBHa
dI'bOY BO «OI'Y um. U.C.
Typrenesa»

r. Open

BEJl. NHXK.

302026, r. Opedn, yiu.
Komcomonnckas, 95

Tem.: + 7 (4862) 413295
E—mail: okozhus@mail.ru

Mopxun Baaaumup CepreeBuu
OT'BOY BO «OI'Y um. U.C.
Typrenesa»

r. Open

JIOKTOP (PU3UKO—MaTEeMaTHYECKUX
HayK, ipodeccop, nmpodeccop
Kadeaphl TEXHUUCCKOM HUBUKH U
MaTeMaTUKu

Ten. +7 (960) 655-00-77

E-—mail: VSorkin@yandex.ru

Koxyc Cepreii BajieppeBuu

OI'bOY BO «OI'Y wum. H.C.
Typrenesa»
r. Open

MAarucTp Kadpeapsl MaITHHOCTPOCHUS
302026, r.
Komcomoibckas, 95
Tel: + 7 (4862) 413295
e-mail: okozhus@mail.ru

Open, yIL

®posenkoBa Jlapuca IOpseBHa
®I'BOY BO «OT'Y nm. H.C.
Typrenesa»

r. Open

JOKTOPp TCXHUYCCKUX HAYK, JOUCHT,
3aB. Kad)ePOoil MAITHHOCTPOCHUS
Ten. +7 (910) 301-73-20

E—mail: LaraFrolenkova@yandex.ru

G.V. BARSUKOV, V.S. SHORKIN, L.Yu. FROLENKOVA, 0O.G. KOZHUS, S.V. KOZHUS

THE LIFE CYCLE OF ABRASIVE GRAIN IN A POLYMER SHELL
IN THE PROCESS OF WATERJET CUTTING

Abstract. The paper presents the energy balance of the life cycle of abrasive grain. As a result of research of
nonlocal interaction of materials of abrasive particles and polymer, on the basis of information on their mechanical
properties, the expressions allowing to calculate parameters of potentials of interaction (pair and triple) infinitely small
particles of continuous elastic medium are received. This result is the basis for the use of the proposed model of adhesive
interaction to calculate the energy of adhesion of the protective sheath of the abrasive particles and core on the basis of
information about their mechanical properties that allows to set necessary requirements to mechanical properties of the
abrasive and polymer to preserve the integrity of the coating in the process of passing the abrasive grain through the
focusing tube.

Keywords: waterjet cutting, abrasive grain, life cycle, coating, adhesion.
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MALUIMHOBEANEHUE U MEXATPOHUKA

VK 621.822

A.B. CBITUH, A.B. KY3ABKA, IL.E. 3AHIEB

CHHOCOBBI OBECIIEYEHUA MUHUMAJIBHOI'O U3HOCA
PABOYEM MMOBEPXHOCTH JIEHNECTKOBBIX MOAIIAUITHUKOB
B IEPUOA ITYCKA 1 OCTAHOBA

AHHOTAmMA. B cmamve paccmampusaemca  A8MOMAMUSUPOBAHHBLL  AKCHEPUMEHMATbHBIL  CIEHO
no360aA0OWULL 00ecUUMb NPOGedeHUe MHOZOUUCTEHHbIX Cepuli IKCNePUMEHMO8, MUHUMUSUPOSAMYb GIUAHUE WYMA
UCMOUHUKA OBUNCEHUS NPU UCCAe008AHUL NOBEOCHUsI POMOPA HA YNPYe0—0eMNDEPHbIX ONOPAx 8 OKONOKPUMUYECKUX
30HAX U NPU NPOX0JCOEHUU Kpumudeckux yacmom. Ha ocnosanuu cmpykmypHo—@yHKYUOHANIbHOU CXeMbl NPeOCmAsieHd
KOHCMPYKYUsi CMeHOa, NOOPOOHO ONUCAH aneopumm pabomel u ocobeHHocmu KoHcmpykyuu. IIpedcmagnenvi
pesyibmamul pacuemos pomopa Ha kpumuueckue uacmomwl ¢ cucmeme APM WinMachine, neobxoodumsie ons
NPAGUILHO2O NOOOOPA SNIEMEHMO8 U UHATLHOU HACMPOUKU cmerda. H3no0dcenvl Haubonee akmyanvbhvle cnocobbl no
MUHUMUZAYUYU HE2AMUBHBIX (DAKMOPO8, OKAZLIGANWUX GIUAHUE HA UBHOC JENeCmKO8 2a300UHAMUYECKOU Onopbl.
[Ipusedena kraccuurayus usOHCeHHbIX CHOCOO08 ¢ NOOPOOHBIM ONUCAHUEM OKA3LIBAEMO20 BIUAHUA HA 0DecneyeHue
MuHuManvHo2o usHoca. Coenamvl 6b1800bl O NOLONCUMENLHBIX IPPEKMax U HecamueHvIX COCMABGTAIOUWUX KAHCOO2O0
omoenbHo20 cnocoba.

Kniouesvie cnoea: nenecmkoguviti 2azo8viti noowwunuux (JII'TI); usnoc nenecmxosvix 31eMeHmOo8;, pecypc
POMOPHO—ONOPHOU CUCTeMbl, KOMOUHUPOBAHHbIE ONOPbL; HAOOYS, CHeyuaibHvle NOKpblmua pabouell nosepxHoCmu
Jlenecmka.
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AV.SYTIN, A.V. KUZAVKA, P.E. ZAYCEV

METHODS TO ENSURE MINIMUM WEAR WORK SURFACE BEARINGS
WITH ELASTIC ELEMENTS IN THE PERIOD OF STARTING
AND STOPPING

Abstract. The article uses automatic experimental methods to minimize the effect of noise on the source when
studying the behavior of the rotor with elastic-damper bearings under near—critical conditions and with the detection of
critical frequencies. On the basis of the structural—functional scheme, the design of the stand is presented, the algorithm
of operation and the design features are described in detail. APM WinMachine, necessary for the proper selection of
elements and the final setup of the stand. The most actual ways of minimizing negative factors affecting the wear of the
petals of the gas—dynamic bearing are described. A classification of the methods outlined is presented with a detailed



description of the impact on the provision of minimum exports. The conclusions about the positive effects and negative
components of each individual method.

Keywords: gas bearing with elastic elements; wear elastic elements; resource of the rotor—support system;
combined supports; boost; special coatings of the working surface of elastic element.
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A.B KOPHAEB, P.K. 3APELIKUIA

NPUMEHEHHUE METOJ0OB MAHIMHHOT'O OBYUYEHUA J1JIA
YIIPABJIEHUA TPAEKTOPUAMMU ABUXEHUSA POTOPOB
C JIEIIECTKOBBIMU ITOAHIUITHUKAMMU ITPU CMA3KE
MAJIOBA3ZKUMU KUIKOCTAMU



MamuHoBeAeHHE H MeEXaTpOHHUKA

AHHOTamMs. B cmamve paccmampusaemcs mMooensb 1enecmro8020 NOOWUNHUKA, QYHKYUOHUPYIOWe20 npu
cMaske MAanossisKumu srcuokocmamu. Konempykyua noowunnuxa nosgonsem CHUNCAMb OUHAMUYECKYIO HAZPY3KY 6
POMOPHOU MawuHe 3a Cuem U3MeHeHUs 2eomMempuu 3a3opa noowunuuxa. Ilo pesyrbmamam mamemamuyeckozo
MoOoenupoganus 6vlia paspabomana u npomecmuposana nPOSPAMMHASL MOOETb CUCHEMbl YNPABTEHUS OBUIICEHUEM
PpOmopa, OCHOBAHHASA HA MAWUHHOM 00yueHuu ¢ nookpenieHuem. Paspabomannas cucmema ynpasneHus no3eoaund
CHU3UMb nNOmMepu HA mpeHue u subpayuu 6 pomopHoOl MawluHe Nymem HenoCcpeOCMEEeHHO20 YNPAGICHUS 3A30POM 6
NOOWUNHUKE U OROCPEOOBAHHO20 YNPABIEHUS pe3YIbmupyrowell 2u0poOUHAMULECKOU CUNOT, CEOUCTNBAMU HCECTNKOCU
U 0eMnPUPOBAHUS CMAZOUHOZ0 CNOSL U MPAEKMOPUeti 08UINCEHUSL POMOPA.

KiaoueBble cjioBa: jenecmkogulil. NOOWUNHUK, 2UOPOOUHAMUYECKAS MeOopusi CMA3Ku, pomop, cucmemd
YIPaeneHus, UCKYCCMBEeHHAs HelipOHHAA cemb, 0OyUeHue ¢ NOOKPEniIeHUeM.

Paboma ovi1a noodeprcana nayunvim gponoom Poccuu ¢ pamkax npoekma Nel6—19-00186 (nocmanoska u
peuienue 3a0auu 60 écex pazoenax Hacmoauezo 0okymenma) u Munucmepcmeom oopasosanus u nayku Poccuiickon
Deoepayuu ¢ pamkax npoexma Net 9.2952. 2017 / 4.6 (pazpabomka u MooepHU3AUUA UCHBIMAMETbHOZ0 CHIEHOA 8
pasoene 3.3). Aémopui eviparxcarom 61a200apHoOCmb IMOI ROOOEPIHCKe.
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MamuHoBeAeHHE H MeEXaTpOHHUKA

AV KORNAEV, R. K. ZARETSKIY

APPLICATION OF MACHINE LEARNING METHODS TO CONTROL
THE TRAJECTORIES OF THE ROTORS WITH FOIL BEARINGS WHILE
LUBRICATING WITH LOW-VISCOSITY FLUIDS

Abstract. The article discusses the model of the foil bearing, which works when lubricating with low—viscosity
liquids, allowing to reduce the load on the bearing due to a change in its gap geometry. According to the results of
mathematical modeling, the control system of this installation was developed and tested in a software environment based
on a model of a neural learning network with reinforcement that reduced friction losses and vibrations in a rotary machine
by directly controlling the clearance in the bearing and indirectly controlling the resulting hydrodynamic force and the
trajectory of the rotor.

Keywords: foil bearing, hydrodynamic lubrication theory, rotor, artificial neural network, reinforcement
learning.
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YK 62 —752:001.891.572

E.E. [TPOKOIIOB, A.B. 'OPHH, H.B. TOKMAKOB

COBEPHIEHCTBOBAHHUE PABOTbI AMOPTU3ATOPA
HPEPBIBUCTOI'O JEUCTBUA METOJAMHU CTATUCTUYECKUX
NCIHBITAHUU U UMUTAIMOHHOI'O MOAEJINPOBAHUA

AHHOTaUus. B cmamve paccmampusaemcs akmyanvbhas NpoOieMa NOBbUUECHUST KAYeCmed Ubpo3auumal.
Ipusedennvl pe3yrbmamvl CMAMUCMUYECKUX UCTLIMAHUT U UMUMAYUOHHO20 MOOENUPOo8anus pabomvl 6a30601 Mooeiu
AMOPMU3AMOPA NPEPLIBUCTO20 OCUCMEUsL ¢ OONOIHUMENbHLIM NOYUOHUPYEMbIM YAPY2UM 36eHOM. Bvinoanen 6vl00 o
MOM, YMO GIUSAHUE NPEPBIBUCTNOLO KOMREHCAYUOHHO20 B030€liCMBUs. HA BUOPO3auUmHble C8oLUCMEa 6a3060t MoOdenu
Haubonee cyuecmsenHo 6 001acmu Pe3oOHAHCHbIX YACMOm — 80 6MOPOll OKMAGHOU noioce wacmom. bazoeas mooens
HO360JI51eMm YMEHbUUND KOHMPOIUPYEMBLI NAPAMEMP N0 CPAGHEHUIO ¢ NOOBECKOU WMAMHO20 cudenbs 6 3.2 pasa, ymo
6 Jnoeapugmuueckux edunuyax cocmasisem 10 0b. Ha 6xode u 6vixode onvimHOU U WMAMHOU NOOBECKU CUOCHbS
CREKMPANbHBII COCMAE BUOPOYCKOPEHUT NPAKMUYECKU 0OUHAKOS. 3aMeHa NACCUGHOU SUOPO3AWUIMHOL CUCEMbL HA
VAPABNAEeMYIO GbINOIHEHHYIO NO cXeMe 0a3060t MOOelu ¢ OONOIHUMENbHLIM NOUYUOHUPYEMBIM YAPYSUM 38EHOM
npeEpvIBUCO20 Oelicmeusi No36015en RPAKMUYecKU 6 2 pazd CHU3UMb YPOGEeHb UHMEHCUSHOCMU DPe30HAHCHbLE
xonebanutl. bazoeas moodemvp obecneuusaem NOGbIULEHHbIE AHMUPE3OHAHCHBIE CEOUCMEA OUHAMUYECKOU CUCHEeMbl
«OCHOBAHUE — NOOBECKA — ONepamopy u Modicem Oblmb PeKOMEeHO08AHA 8 Kayecmee Npomomunda Oisi paspabomku
HO0BECKU CUOEHBSL OOPONICHO—CMPOUMENbHOU MEXHUKU HOB020 NOKOJEHUSL.
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E.E. PROKOPQV, A.V. GORIN, N.V. TOKMAKOV

PERFECTION OF WORK OF THE DAMPER INTERRUPTED ACTION
BY STATISTICAL METHODS TESTING AND IMITATION MODELING

Abstract. The article deals with the actual problem of improving the quality of vibration protection. The results
of statistical testing and simulation modeling of the underlying model amortizatio—RA intermittent palaniswamy with
additional elastic element, which allows to conclude that, the influence of intermittent compensation effect on vibration
isolation properties of the underlying model, most significantly in the field of resonant frequencies in the second octave
frequency band. The basic model makes it possible to reduce the controlled parameter compared to the suspension of
the regular seat by 3.2 times, which in logarithmic units is 10 dB. At the entrance and exit of the experimental and regular
seat suspension, the spectral composition of the vibration accelerations is almost the same. Replacement of the passive
vibration protection system with a controlled one made according to the scheme of the base model with an additional
positioned elastic link of intermittent action allows to reduce the level of intensity of resonant vibrations by almost 2
times. The base model provides enhanced anti-resonance properties of the dynamic system "base — suspension —
operator” and can be recommended as a prototype for the development of a new generation of seat suspension grader.

Keywords: vibration, vibration protection, shock absorber, model, dispersion, acceleration, spectral density.
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V]IK 62-26
A.B. KOPHAEB, A.C. ®ETUCOB, 10.H. KA3AKOB

SKCHEPUMEHTAJIBHBIN CTEH/I J1JIsI UCCJEIOBAHUSA CUCTEM
AKTHUBHOI'O YIIPABJIEHUSI HA OCHOBE HEMPOHHBIX CETEH
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A.V. KORNAEV, AS. FETISOV, Yu.N. KAZAKOV

EXPERIMENTAL ASSEMBLY FOR STUDY OF ACTIVE CONTROL
SYSTEMS BASED ON NEURAL NETWORKS

Abstract. The article presents the design of the bearing assembly for the study of active management systems
based on the neural network. The element base of the experimental assembly is present. The mechanisms of operation of
individual sensory devices are shown.

Keywords: experimental assembly, neural network, active control system, sensor device, sliding bearing.
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A.Yu. RODICHEV, E.N. GRIADYNOVA, V.A. TOKMAKOVA

INFLUENCE OF FORCE OF INERTIA ON THE STRENGTH
OF COUPLING OF ANTIFRICTION COATING

Abstract. The article presents the results of the influence of inertia on the adhesion strength of the antifriction
coating. A mathematical apparatus is proposed for calculating the inertia forces acting on an antifriction coating particle.
The results of a theoretical calculation of the influence of a number of parameters of the location of a gas flame burner
relative to the workpiece are presented. As a result, dependences were revealed that make it possible to predict the
adhesion of an antifriction coating with a metal base during flame spraying.

Keywords: adhesion, anti—friction coating, inertia, force, strength.
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J.4. AHTUIINH, M.1. BOP3EHKOB, B.11. BOPOBLEB, O.B. IOPO®DEEB,
C.H. 3JIObUH, O.B. UBMEPOB, A.B. CAMOTKAHOB

OBBEKTHAS MOJIEJIb TEXHUUYECKUX PEIIEHUIA
JJISA TIPOEKTUPOBAHUA TATI'OBOI'O ITPUBO/JIA
KOJIECHO-MOTOPHOI'O BJIOKA

AnHoTanus. Paccmompena 3adaua 6vi60pa 06beKmHoU MOOEIU MEXHUUECKUX PeuleHUl MeXaHuieckol Yacmu
ms206020 NPU0AA Ha npumepe lokomomuea. Ipeonosicena moodens 8 sude uepapxuy MHOICECMs ONUCAHULL NPU PA3HOTL
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6UOe MUNOBLIX KOHCMPYKYUL U3 OUOTUOMEKU ONUCAHUT, HAUOEHHblE C NOMOWbIO Mampuy mep cxoocmea. Tlpumenenue
NPEONOANCEHHOU 00BLEKMHOU MOOeIU NO36OUNO HONYYUMb HOGble NAMEHMOCHOCOOHbIE PeteHUst NO0BECKU Ms208020
npugooa.
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ABMOMAMU3AYUsL NPOEKMUPOBAHUSL.
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THE OBJECT MODEL TECHNICAL SOLUTIONS FOR THE DESIGN
OF TRACTION DRIVE OF A WHEEL-MOTOR UNIT

Abstract. The problem of selecting the object model of technical solutions of the mechanical part of the
locomotive traction drive is considered. The model is proposed in the form of a hierarchy of sets of descriptions with
different degrees of its schematization and a library of description of typical objects in the form of a hierarchical structure
of functional interaction between elements, allowing you to implement automatic hints in the form of typical designs from
the description library, found using matrices of similarity measures. Application of the proposed object model made it
possible to obtain new patentable suspension solutions for traction drive.
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10.1. IOKTHMOHOBA, E.B. XXAPKUX, A.1. )KEPEBLIOBA, 1.0. KO3JIOB,
E.A. )KEPEBLIOB, I''1. MACAJIbII'MHA, A.B. IVHAEB

NCCIEJOBAHUE BO3PACTHBIX U ITATOJIOI'MYECKHUX
OCOBEHHOCTEM TAPAMETPOB MUKPOT'EMOJJMHAMUKH
B HOPME 1 ITPU CAXAPHOM IUABETE 2 TUITIA C IIOMOIIIBIO
HOCHUMBIX JIASEPHBIX JOIIIIVIEPOBCKHUX ®JIOYMETPOB

AuHoranus. Jlazepnas donnneposckas gnoymempus (JIAD) ucnonv3o6anace Ois GblasieHUst 603PACMHbIX U
NAMON02UECKUX USMEHEHUU MUKPOYUPKYISIMOPHO20 pycid. B ucciedosanuu npunsinu yyacmue ose epynnvl 300p08bix
006po6oNBLYEE PA3HO20 603pACMA U 2pynna nayuenmog c caxapuoim ouabemom 2 muna (CH). Cuenan JI/ID 6vin
O0OHOBPEMEHHO 3anUcan ¢ nooyuieuex 3—ux nanvyes u 3ansicmuii obeux pyk. /[ns ananusza OAHHBIX UCNOTb3OBANUCD
cpednull yposeHs nepgyzuu, amMnaunmyosbl KOIeOAnull KpOBOMOKA U 6eUGIem—KO2EPEeHMHOCb CUsHANo8. Pezynbmamol
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UCCIe008AHUTL CUCEMbL MUKDOYUPKYIAYUU KPOSU Y DONIbHBIX ¢ PA3TUYHLIMU 8UOAMU NATNONOSUH.
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STUDY OF AGE-RELATED AND PATHOLOGICAL FEATURES
OF MICROHEMODYNAMICS IN HEALTHY VOLUNTEERS
AND PATIENTS WITH TYPE 2 DIABETES MELLITUS
BY WEARABLE LASER DOPPLER FLOWMETRY DEVICES

Abstract. Laser Doppler flowmetry (LDF) was used to detect age—related and pathological changes in the
microcirculation. The study involved two groups of healthy volunteers of different ages and a group of patients with type
2 diabetes mellitus (DM). The LDF signal was simultaneously recorded from the pads of 3rd fingers of both hands and
wrists. To analyze the data, we used the average level of perfusion, amplitude of blood flow oscillations and wavelet
coherence of signals. The results showed that average perfusion varies between healthy volunteers of different age groups,
healthy volunteers of younger age group and patients with diabetes mellitus. A statistically significant difference in the
synchronization of myogenic oscillations of the right and left hands between the two studied age groups was established.
Myogenic fluctuations of blood perfusion in the younger group had a higher parameter of wavelet coherence in
comparison with the older group. The revealed age differences in blood perfusion can be used in the future in the design
of experimental studies of the blood microcirculation system in patients with different types of pathologies.

Keywords: Laser Doppler flowmetry, microcirculation, blood flow oscillations, wavelet coherence, ageing,
diabetes mellitus, wearable blood perfusion sensor.
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V.V. SHUPLETSOV, K.Y. KANDUROVA, E.S. SERYOGINA, E.V. POTAPOVA,
V.V. DREMIN, A.V. MAMOSHIN, K.V. PODMASTERYEV, A.V. DUNAEV

DEVICE FOR FLUORESCENCE IMAGING OF TUMOR TISSUES

Abstract. The search for additional methods that provide information about the tumor cells presence in the
organs resection margin in real time during surgical interventions is relevant problem of oncology. The paper describes
an experimental setup that implements one of the promising methods of modern optical diagnostics — fluorescence
imaging with the possibility of application during the surgery. The results of experimental studies using developed setup
to obtain fluorescence images of laboratory animals internal organs when modeling a malignant liver tumor are
presented. In conclusion, the possibility of using the developed fluorescence imaging system to determine the presence of
tumor cells in the organs resection margin are proposed.

Keywords: optical biopsy, fluorescence imaging, hepatocellular carcinoma.
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N YIIPABJIEHUE KAYECTBOM

YAK 621.3

J.O. CABUH

NPUMEHEHHWE METOJA KPUTHUYECKUX CE‘-IEHI/II?I
HHPU ITPOI'HO3UPOBAHUHU HAJTE)KHOCTH U3AEJINU

AHHOTAUMA. B pabome 000CHOBAHA BO3MOIICHOCMb NPUMEHEHUST Memood KPUMU4eCcKux cedeHul 0.
6EPOSIMHOCMHO20 NPOSHOZUPOBAHUS. ONMUMALLHOU NEePUOOUYHOCU KOHMPOJISL U MEXHUUECKO20 O0OCIYHCUBAHUSL
uzoenuti. I[lpouzeeden Kpamruil anaius OCHOBHBIX MEMOO08 NPOSHOZUPOBAHUSL 8 3AGUCUMOCU ON NPUMEHSLEMO20 NPU UX
ucnoav3o8anuu mamemamudecko2o annapama. Iloxkasano, wmo 0 peuwieHuss 3a0auu NPOSHOZUPOBAHUS. MOMEHM
docmudicenusi KOHMpPOIUPYEMbIMU NAPAMEMPAMU U0EAULl CEOUX NPEOeNbHO OONYCMUMbIX 3HAYEHUL Modicem Oblmb
UCNONBL308AH NOOX00, OCHOBAHHBII HA UCHOAL30GAHUU KEA3UOCEPMUHUPOBAHHBIX MOOeLel CIYYAlHO20 Npoyecca
8pemenHo2o opetigha napamempos uzoenuil.

B cmamve npusedenvl munosvie npuMepvl pACHema AHATUMUYECKUX 3A8UCUMOCMel Ol NAOMHOCMU
pacnpeoenenusi GpemeH O0CMUNCEHUSI KOHMPOIUPYEMbIMU NAPAMEMPAMU U30ETUsl CBOUX NPEOeNbHbIX 3HAYEHUU Nnpu
HOMOWU BEPOSIMHOCHHBIX Memo008 npocrosuposanus. Ilpednazaemvlii 6 pabome nooxo0 HO36078em CYUWECMBEHHO
NOBbICUMb MOYHOCMb ONPeOeieHUss ONMUMAIbHOU NePUOOUYHOCU MEXHUYECK020 OOCIYICUBAHUSL U ONpeoeisimb
6€POSAMHOCMb Oe30MKA3HOU pabombl uz0eIull Ha 3a0aHHOM UHMEPEale peMenU (UHmep8ae NPOSHO3UPOBAHUs) 8 eX
CAYHASIX, KO20Ad NPUMEHEHUEe UHbIX Memo008 NPOSHOZUPOBAHUS 6 CULY GLIYUCTUMENbHBIX CNONCHOCHEN OKA3bIBACNCS
3ampyOHUMENbHBIM.
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L.O. SAVIN

APPLICATION OF THE CRITICAL SECTION METHOD
FOR FORECASTING PRODUCT RELIABILITY

Abstract. The paper substantiates the possibility of using the critical section method for probabilistic
forecasting of the optimal frequency of control and maintenance of products. A brief analysis of the main forecasting
methods was performed depending on the mathematical apparatus used in their use. It is shown that for solving the
problem of forecasting the moment when the controlled parameters of products reach their maximum permissible values,
an approach based on the use of quasideterministic models of a random process of temporal drift of product parameters
can be used.

The article presents typical examples of calculating analytical dependencies for the density of the distribution
of time when controlled parameters of a product reach their limiting values using probabilistic forecasting methods. The
proposed approach allows to significantly improve the accuracy of determining the optimal frequency of maintenance
and to determine the probability of trouble—free operation of products at a given time interval (forecast interval) in cases
where the use of other prediction methods is difficult due to computational difficulties.

Keywords: maintenance frequency, forecasting, critical sections of a random process, distribution density of
a random variable.
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C.IIL IIETPOB, K.B. IIOAMACTEPLEB, H.1. MAPKHH, O.C. HUKUTEHKO

OIHEHKA KAYECTBA CUCTEMBbI YIIPABJIEHUSA
OEHTPAJIN30BAHHBIM TEIIVNIOCHABXEHUEM
I'PA®PO-TIAPAMETPUYECKUM METOA0OM

AHHoOTanust. [Ipednosicena oyenka Kauecmea CUCHeMbl YNPAGIEeHUs YSHMPATU308AHHbIM MENI0CHAONCEHEM
2pagho—napamempuyeckum Memooom, OCHOBAHHASL HA 8APUAYUU OUHAMULECKUX XAPAKMEPUCTIUK MOOeLel CUCTEeMbl U
8b100pe ONMUMAILHO20 APUAHMAL.

KiroueBble CJI0BA: OyeHKa Kauecmed, CUcmema YnpasieHus meniocHabxicenuem, paponapamempuiecuti
memoo.
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S.P. PETROV, K.V. PODMASTERYEV, N.I. MARKIN, O.S. NIKITENKO

QUALITY CONTROL OF THE CENTRALIZED HEAT SUPPLY
MANAGEMENT SYSTEM BY THE GRAPHIC-PARAMETRIC METHOD

Abstract. An assessment of the quality of the centralized heat supply control system by the graph—parametric
method is proposed. Assessment is based on the variation of the dynamic characteristics of the system models and the
choice of the best option.

Keywords: quality control, heat supply control system, graph—parametric method.
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YBaxkaembie aBTOPbI!
IIpocum Bac 03HaKOMHUTBCS ¢ OCHOBHBIMH TPeOOBAHMSIMH
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HEeHTPY 0e3 a03a1HOr0 OTCTYIIA,

Annoranus (He Menee 200-250 ciioB) Ha pycckoM si3bike — 10 nT, KypcHB;

KittoueBbie c10Ba Ha pyCCKOM sI3bIKE (HE MeHee 3 CJIOB WM cioBocouyeTanuil) — 10 nr, Kypcus;
TekcT cTaThy;
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TenedoH;
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e Pucynku — yepno—Oenbie. Ecimu pucyHnok co3man cpencrBamu MS Office, HeoOXxoammo
npeoOpa3oBaTh €ro B KapTHHKY. [l pacTpoBBIX pUCYHKOB paspemieHue He menee 300 dpi.
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C monHOM Bepcuel TpeboBaHMid K 0(hOPMIICHHIO HAyYHBIX cTaTel BBl MOKeTe 03HaAKOMHUTHCS
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