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(I)yH[laMeHTaJ'lLHble 1 NMpUKJIaJAHbIC l'lpOﬁJ'leMbl TCXHUKH U TCXHOJIOI'MH

CEKLINA «MEXAHUYECKUE
N BUOMEXAHUWYECKUE CUCTEMBbI»

YK 629.127.4.073/074:551.46.01 DOI: 10.33979/2073-7408-2022-354-4-3-10

SLH. TAVIHYJUJIMHA, E.B. ITAILIKOB, M.1. KAJIMHUH, T1.K. COTIMH

TEXHUYECKOE OBECIIEYHEHUME ITPOIIECCOB
AKNUAKOCTHOI'O ABIXAHUSA

AHHOTamms. Paboma noceswena anamuzy 63aumoOeticmeus OUOIOSUYECKUX O00bEeKMOo8 ¢ INeMeHmamu
271Y60K0BOOHO20 KOMNJIEKCA HCUOKOCHHO20 ObIXAHUS, 6X005uec0 6 CMPYKMypy OUOMEXHUYECKUX CUCMeM O8OUHO20
HasHauenus. Paccmompenst ocobennocmu 2a3000mena 6 cucmeme 6u000veKkm — annapam HCUOKOCHHO20 ObIXAHUS IPU
DASTUMHBIX PENHCUMAX IKCHLYAMAYUY.

KaroueBble ClI0Ba: annapam HCUOKOCMHO20 ObIXAHUS, YAbMPA3EYK, 0ecamypayus, 6aKyyM, 2a3000MeH,
buomexHuueckas cucmema.

Paboma  evinonnena npu  noooepycke  npozpammur  Ilpuopumem-2030  Cesacmononvckozo
20cyoapcmeennozo ynugepcumema (cmpamezuyeckuii npoexm Ne2 "Ilpopuvienvie uccnedosanus u papaoomku 6
oonacmu HcuOKocmmuozo ovixanus').
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YA.N. GAINULLINA, E.V. PASHKOV, M.I. KALININ, P.K. SOPIN

PROCESS TECHNICAL SUPPORT LIQUID BREATHING

Abstract. The work is devoted to the analysis of the interaction of biological objects with elements of the deep-
water complex of liquid respiration, which is part of the structure of dual-purpose biotechnical systems. The features of
gas exchange in the system bioobject - liquid breathing apparatus under various operating modes are considered.

Keywords: liquid breathing apparatus, ultrasound, desaturation, vacuum, gas exchange, biotechnical system.
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N.E. IOMUHAPCKUH, C.E. JIOMUHAPCKUU, E.C. TFIOMUHAPCKA S

BJIUAHUE CTEIHEHU TOYHOCTH 3YBYATBIX KOJIEC
HA KHHEMATHYECKYIO IOT'PEHTHOCTH
BOJIHOBOM 3YBYATOMU IIEPEJJAYHN

AHHOTamMsl. Paccmompenvl NOZPEWHOCMU U32OMOGIeHUsS U YCMAHOBKU Oemaineti GONHOBOU 3y0Yamoll
nepeoauu, 6nuUAOWUe HA €€ KUHeMAamuyecKylo mouHocms. [lna meopemuueckoeo onpeoeieHuss NocpeutHocmu
UCNONBb308ANAC, MAMEMAMUYECKASL MOOETb Nepeoayl, YUumvléaiowds ynpyaue 83aumooeticmsus eé dnemenmos. J{us
60IHOBOIL Nepedayll ¢ KYIA4KO8bIM 2eHepamopoM B0IH NOKA3AHO, YMO OCHOBHbIMU NPUYUHAMU BO3HUKHOBEHUS
KUHEMAMUYeCKOU NOZPEeUHOCMU AGIAIOMCS pAOUdIbHOe CMeujeHue KyIauka U NoSpeuHoCmuy U320mogneHus 3y04amoix
Konec. Paccmompenuvl noepewmocmu uszzomosnenus u yCmavosku Oemainel, Gvlsvisaioujue cmeujenue Kyiauxa. [na
paccmampusaemol  801HOBOU  3y0Yamoll  nepedauy  NOAYYeHd  3A6UCUMOCb  HAUOOIbUEN  KUHEMAMUYecKou
nocpewHoCmy om cmeneHsy MoYHOCmU 3y04amuix KoJiec.

KnroueBble cnoBa: 6onnogas nepedaud, 2ubOKoe KOECO, IHCECMKOe KOAeco, KyIauoK, KUHeMAmuyecKds
NOSPeUHOCMb, KIACC MOYHOCU, NOSPEUHOCHb 0OKAMA.
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LLE. LUMINARSKY, S.E. LUMINARSKY, E.S. LUMINARSKAYA

THE INFLUENCE OF THE DEGREE OF ACCURACY GEARS
ON THE KINEMATIC ERROR OF THE WAVE GEAR

Abstract. The errors of manufacturing and installation of wave gear parts affecting its kinematic accuracy are
considered. For the theoretical determination of the error, a mathematical model of transmission was used, taking into
account the elastic interactions of its elements. For wave transmission with a cam wave generator, it is shown that the
main causes of kinematic error are radial displacement of the cam and errors in the manufacture of gears. The errors of
manufacturing and installation of parts causing displacement of the cam are considered. For the considered wave gear,
the dependence of the greatest kinematic error on the degree of accuracy of the gears is obtained.

Keywords: wave transmission, flexible wheel, rigid wheel, cam, kinematic error, accuracy class, rolling error.
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E.B. [TAIIIKOB, A.A. BOXKOB, I.B. AIPOXNHA

YCTPOUCTBO CEITIAPALIMU ITAPOB TUCTUIJIAATA B KAMEPE
BAKYYMHOMU OITPECHUTEJIBHOHU YCTAHOBKH

AuHoTanust. [Ipoananuzuposanvt (YHKYUOHAIbHBIE BOIMONCHOCHU MPAOUYUOHHBIX YCIMAHOBOK 6AKYYMHOU
oucmunasyuu. Paccmompenvr ocobennocmu npoyecca npu yeeaudenuu UHMeHCUSHOCHU KUNCHUS C Yelbl0 YeeluyeHus
npousgooumenvrocmu. Ilpusedena opueunanbias KOHCMPYKYust 8aKyyMHOU ONPEeCHUMENbHOU YCMAHO8KU ¢ cenapayuei
napoe OUCMUIIAMA, 4Mo  NO360J8em UHMEHCUDUUUPOBAMb NpoYecc Rapoobpasosanus U NOEbICUMb KAYeCmeo
oucmunama.

KiaueBble CI0BA: MexXHOI02UU ONPECHEeHUs. 600bl, 6aAKYYMHASA OUCMULIAYUSA, Kamepa, 0aeienue, Cenapayust
napoe OUCmuIsIma.
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E.V. PASHKOV, A.A. VOZHZHOV, D.V. YAROKHINA

DEVICE FOR SEPARATION OF DISTILLATE VAPOR IN THE CHAMBER
OF VACUUM DESTINATION PLANT

Abstract. The functional capabilities of traditional vacuum distillation units are analyzed. The features of the
process are considered with an increase in the intensity of boiling in order to increase productivity. The original design
of a vacuum desalination plant with distillate vapor separation is presented, which makes it possible to intensify the
process of vaporization and improve the quality of the distillate.

Keywords: Water desalination technologies, vacuum distillation, chamber, pressure, distillate vapor
separation.
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B.II1. ITOJIMBLIEB, A.M. I1OJIXIKOB, B.B. IIOJINUBIIEB

PABPABOTKA U UCCJIEJOBAHUE I'MIPABJIMYECKHUX
HUCHBITATEJBHBIX KAMEP BBICOKOI'O TIABJIEHUA

AuHoTammsi. [lpednacaemcs Knaccugurkayus 2uOpaAsIUNeCKUX UCHbIMAMENbHbIX Kamep U 6apokamep.
Tlpusedenvr paspabomxu u cozdanue eunepoapuyeckux Oapoxamep, NPeOHAHAYEHHLIX 0N UMUMAYUU Npoyecca
NO2PYIHCEHUS/BCHILIMUSL MEXHUYECKUX U OUONI0UYecKUX 00bekmos Ha nyouny 1500 mempos. Hcnvimamensholii cnmeHo
ocHaweH 2uopagIULecKoll Yacmuio, NO360AI0UEll CO30A6aMsb 0ABNIEeHUe NPU NOSPYIHCEHUU/BCIILIMUY O JH000MY 3AKOHY.
Hanuuue 6 cucmeme oamuuxa memnepamypul u 4uiepa NO360Jem pecyiuposams memMnepanmypy nooaéaemoil 6 Kamepy
noo oagneHuem 800bl 8 WUpPoKom ouanaszore. Haruuue 08yx suoeokamep obecneuusaom u0eoHAOI0OeHUE 8 PedcUMe
peanvrozo epemenu. bationemuulii 3ameop obecneuugaem npoyecc ObLICMPO2O OMKPLIMUS/3AKPLIMUSL KPLIUKU KAK
20PUBOHMANLHOT, MAK U GEPMUKATILHOU KaMep.

KiroueBble ciioBa: cudpoxamepa, oasieHue, NPONOPYUOHATbHbIE KIANAHbL 0ABIEHUS U pACX00a, 2UOPOYUTUHOP,
pabouas HcuoKocms.

Paboma  eévinonnena  npu  noooepycke  npozpammuvt  Ilpuopumem—2030  Cesacmononsckozo
20cyoapcmeennozo ynugepcumema (cmpamezudeckuii npoexm Ne2 «Ilpopvienvie ucciedosanus u papaoomku 6
oonacmu HcUOKOCMHOZ20 ObIXAHUAY).
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V.P. POLIVTSEV, AM. POLIAKOV, V.V. POLIVTSEV

DEVELOPMENT AND RESEARCH OF HIGH PRESSURE HYDRAULIC
TEST CHAMBER

Abstract. A classification of hydraulic test chambers and pressure chambers is proposed. The development and
creation of hyperbaric pressure chambers designed to simulate the process of immersion/ ascent of technical and
biological objects to a depth of 1500 meters are given. The test bench is equipped with a hydraulic part that allows you
to create pressure during descent / ascent according to any law. The presence of a temperature sensor and a chiller in
the system allows you to control the temperature of the water supplied to the chamber under pressure in a wide range.
The presence of two video cameras provide video surveillance in real time. The bayonet lock provides a quick
opening/closing process for both horizontal and vertical chambers.

Keywords: hydraulic chamber, pressure, proportional pressure and flow valves, hydraulic cylinder, working

fluid.
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IL.1. CTEITAHOB, B.B. 3AKYPAEB, b.A. I'VITAJIOB

CHUCTEMA IIPEJJUKTUBHOM JJUATHOCTHUKHU TATOBOI'O
ACHHXPOHHOTI'O 3JIEKTPOIIPUBOJIA ITEPCIIEKTUBHbBIX ITOE3/10B

AHHOTanMs1. B pabome onucana Konyenyus noeviueHus 3PHexmueHocmu npoyecca KOHMposk MeXHU4ecKo2o
COCMOSIHUSL U OYEHKU pecypca pabomvl ACUHXPOHHO20 INEKMPONPUBOOd NEPCHEKMUBHBIX N0€3008 HA OCHOBE AHAU3A
ouasHoCmMuyYeckoll UHGOpMayuu paziuiHol Qu3uLecKol npuUpoobl ¢ Y4emom pasHbix U008 OUASHOCMUYECKUX CUSHAIO8,
NOPOIHCOAEMBIX OMOETbHLIMU DNIEMEHMAMU NPUBOO08 (BUOpAYUL U TNOKA).

Ilpaxmuueckas peanuzayus npoekma obecnedum nogvluleHue 3PHexmusnocmu KOHMPOIs MeXHUUeCcKo20
COCMOSIHUSL INEKMPOMEXAHUUECKO20 060PYO0BANUSL, NO36ONUM NEPEUMU OM NIAHOB020 0OCIYICUBANHUSL MPAHCHOPIMHBIX
cpeocma (8 HacmHOCMU, 8bICOKOCKOPOCMHO20 HCELE3HOOOPOICHO20 MPAHCHROPMA) K OOCTYHCUBAHUIO NO PAKMUYECKOMY
COCMOSIHUIO, K YBEeIUUEHUI0 O€30NACHOCMU, d MAKICE K PACUUPEHUIO A8MOMAMU3AYUU CUCTIEM KOHMPOJISL.

DyHKkyuoHanrbHoe HA3HAYEHUE NPOeKMA. OYEHKA MEXHUYeCKO20 COCMOAHUS  INeKMPOMEXaHu4ecKo2o
000py008aHUsL U NPOSHOZUPOBAHUE OCMAMOYHO20 pecypca pabomuvl €20 Y3108 HNOCPeOCmBOM UCNONb308AHUS
UHMENTEKMYATbHO20 ON0KA NPUHAMUSL PeUleHUli Had OCHO8e HEeUPOHHOU cemil.

KioueBble c10Ba: Hepaspyuaowuii KOHMpOob, OUASHOCMUKA, AEKMPONPUBOO, OCIAMOYHbIL PeCypcC.
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P.I. STEPANOV, V.V. ZAKURAEV, B.A. GUPALOV

ANALYSIS OF THERMAL CHARACTERISTICS OF GAS FURNACE
WITH DEADLOCK FLAME CHAMBER

Abstract. The paper describes the concept of improving the efficiency of the process of monitoring the technical
condition and evaluating the service life of an asynchronous electric drive of promising trains based on the analysis of
diagnostic information of various physical nature, taking into account different types of diagnostic signals generated by
individual drive elements (vibration and current).

The practical implementation of the project will increase the efficiency of monitoring the technical condition of
electromechanical equipment, will make it possible to move from scheduled maintenance of vehicles (in particular, high-
speed railway transport) to service according to the actual condition, to increase safety, as well as to expand the
automation of control systems.

Functional purpose of the project: assessment of the technical condition of electromechanical equipment and
prediction of the residual life of its nodes through the use of an intelligent decision block based on a neural network.

Keywords: non-destructive testing, diagnostics, electric drive, residual life.
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AJL CYXOPYKOB, M.A. TUTOB

COHOCTABI/ITE.JII)HI)II?I AHAJIN3 TIAPAMETPOB JIBUKEHUS
MNOABOJHOI'O I'NTAUAEPA TUCKOOBPA3ZHOU ®OPMBbI

AHHOTAUMA. B pabome Ha o0cCHOBe HUCACHHBLIX MeMOO008 OUHAMUKU BA3KOU JHCUOKOCTHU NPOBEOeH
CONOCMABUMENbHBIL AHAIU3 2UOPOOUHAMUYECKUX XAPAKMEPUCMUK U NAPAMEMPO8 OBUNCEHUSI 6 GePMUKAIbHOU
NIOCKOCMU OUCKOOOPA3HO20 NOOBOOHO20 MIAHepa (21audepa) ¢ UCXOOHOU U MOOUPUYUPOBAHHOU POPMOU KOpnycd.
Mooughuxayus 3axnouanace 6 coz0awuu Ha Kopnyce 2iandepa RpOQUIUPOBAHHOU KOJNbYEOOPA3HOU «NPOMOUKIUY.
Bsedenue 0annozo KoncmpykmueHo20 dlieMeHma yMeHbulaem 3HaveHue OnpoKUObI8alowe2o0 MOMEHMa U yseauyusaem
demnghupylowuii Momenm, 4mo, 8 C6010 ouepeds, YAyuuidem napamempuvl YCmouuusocmy anaioepa 6 epmuKaibHoU
naockocmu. Ilpednoscennas mooupurayus no3eoruna obecnedums yCmouyugoe 0sudiIceHue 2aaudepa Ha yeuiax amaxu
OMUBKUX K ONMUMATbHLIM, 6 MO 8peMsi KaK OUCKOOOPAa3Hblil 2laudep UCX0OHOU Qopmbl XapaxKmepusyemcs
ABMOKOICOAMENbHLIMU USMEHEHUSMU RAPAMEMPOS8 OBUICEHUS HA ITNOM PENCUME.

KitroueBble €JI0Ba: nodeooHblll naauep, 2naioep, asmoxonedanus, OUCKooOpasnas gopma, uzOblmouHas
nAgy4ecms, YCMOULU80Cmyb 0BUNCEHUS, 2UOPOOUHAMULECKOE KAYECMBO, Y20 AMAKU.
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A.L. SUKHORUKOV, M.A. TITOV

COMPARATIVE ANALYSIS OF THE MOTION PARAMETERS
OF A DISK-SHAPED UNDERWATER GLIDER

Abstract. Based on numerical methods of viscous fluid dynamics, a comparative analysis of the hydrodynamic
characteristics and motion parameters in the vertical plane of a disc-shaped underwater glider with the original and
modified hull shape is carried out in this work. The modification consisted in creating a profiled annular "groove" on the
body of the glider. The introduction of this structural element reduces the value of the overturning moment and increases
the damping moment, which, in turn, improves the stability parameters of the glider in the vertical plane. The proposed
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modification made it possible to ensure stable movement of the glider at angles of attack close to optimal, while the disk-
shaped glider of the original form is characterized by self-oscillatory changes in the motion parameters in this mode.

Keywords: underwater glider, glider, self-oscillations, disk-like shape, excessive buoyancy, motion stability,
hydrodynamic quality, angle of attack.
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3.A. T'O/IXXAEB, B.B. LIEXOBIIOB, M.B. JEIIIEHKO, B.K. MEPJISIK, I1.B. IIOTAIIOB

BOCHIPOU3BEJEHUE HATPY30K SKCIIIYATAITMOHHOTI'O
XAPAKTEPA HA CTEHAE J1JIs1 UCIIBITAHUU TPAHCMUCCHHU

AHHOTanMs1. B Mamepuanax 0okiada onucbl8aiomces MmexHuueckoe peuteHue U QYyHKYUOHAIbHbIE B03MOICHOCTU
cmenoa ¢ 2uOpasIUYeckKum 3amMbIKAHUEM CUL0B020 KOHMYPA, 6 KOMOPOM 6 KAYeCmee HAZPYlcaruje2o yCmpoucmed,
NO360JSI0UWE20  BOCAPOU3BOOUMDb HA  UCTILIMYEMOU  MPAHCMUCCUU  HASPY3KU  IKCHIYAMAYUOHHO20 ~XApaKmepa,
UCNONBL308AH  2UOPOHAZPYICAMENb C  GPAWAIOWUMCS  30I0OMHUKOM. B mMupogom asmompakmopocmpoenuy  0ns
UCHBIMAHULL MPAHCMUCCULL MAWUH UCHOTIL3YIOMCS CMEHObl, NO380AI0OWUe AGIMOMAMUSUPOBAHHO PEAlu306bl6amb Hd
UCHBIMYEMOM Y3le MOACOECMBEHHbIe IKCHIYAMAYUOHHBIM OUHAMULECKUE PENCUMb] HASPYHCEHUSL C BOCHPOU3BEOCHUEM
ouanazona amnaumyo u cnekmpa wacmom oeucmeyrowux Haepysok. C yuemom smux mpeboganuti agmopamu
NPEONOANCEHO MEXHUUECKOE PEUeHUE HAZPYHCAIOUWe20 YCMPOUCMEA K CeHOY 01 UCNbIMAHUT MPAHCMUCCUL MPAKMOPOS
C 3aMbIKAHUEM CUN0B8020 KOHMYpa 2udpoobveMHubiMu nepedadamu. B cxeme cmenda npucymcmeyem 08a
2UOPO3AMKHYMbBIX KOHMYPA HACOC-MOMOp-Ucnvlmyemas mpancmuccus. Bcredcmeue smozo x kaxcoomy 6Gopmy
MPAHCMUCCUY  BO3MOJICHO — NPUKIAObIGANb  pasHble Hazpyxcaiowue 6o3delicmeus. Ilocmosinnas Hazpyska 6
2UOPO3AMKHYMOM KOHMYpe C030aemcs 3d CyYem moz20, YMmO 60 GpeMsi HACMPOUKU CUCTNEMbL HASPYICEHUs
NPOU3BOOUMENbHOCHb 2UOPOHACOCO8 3A0AEMCsl HECKOAbKO DONbUel pacxoda 2u0poOMOmMOpos, Npu IMOoM Geludund
3aKPYMKU 8ANI08 3AMKHYMO20 KOHMYPA, d, Cl1e008aAMeNbHO, GEIUUUNHA HASPYICATOUe20 8030€LiCMEUsT HA UCHBIINYEMYIO
MPAHCMUCCUIO, ONPeOeNsiemcsi CMENeHbI0 PA3IudUsl IMUX HACMPOeK, OMm KOMOPOU 3a6UCUM OA6leHUue 8 HANOPHbIX
Ma2ucmpansix 2uopo3amMKHymozo koumypa. Ilepemennulii pescum Hazpysicenus demanetl UCHblmyemMou mpancmMuccuu
Gopmupyemcs 2uOpaAGIULECKUMU HASPYHCAMENIMU € BPAWATOWUMCS  30TOTMHUKOM, CHAOICEHHBIMU KOMNIEKMOM
HAOOPHBIX OUCKOB C BbINOJHEHHBIMU 6 HUX CKBO3HbIMU OMEEPCMUAMU, Yepe3 KOmopble NPpU 8paueHUl 3010MHUKA NO
ONPeOeNeHHOMY 3AKOHY OCYUEeCMBIIAEMC sl C6A3b HANOPHLIX MASUCMPATel CO CIUBOM, NPU DMOM HASPY3KA HA 0emAax
UCNBIMYEMOU MPAHCMUCCUU USMEHSIEMCSL 8 COOMBEMCMBUY C NOJYYEHHbIM 6 Pe3yibmame npedeapumenbHo20 aHaIu3d
IKCHIYAMAYUOHHBIM HAZPY3OYHBIM pedcumoM. Koauuecmeo u ouamempovl CKEO3HbIX OMBEPCMULl 8 HADOPHBIX OUCKAX
nooobUPaomcsl, UCXo0s U3 HeoOX0OUMOCMU Pearu3ayuu 0OHOU WU HECKOILKUX NoauapmMonudeckux cocmasisiowux Aifi
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DeanbHO20 RPOYecca HAspyHcenus. AMnaumyobl Kaxcoot us cOCMAasiAouux Onpedeisiomcs OUaMempamu CK603HbIX
omeepcmuil 8 HABOPHBIX OUCKAX 8PAWAIOWE20CS 30JOMHUKA U HACMOMOU BPAUEHUS €20 NPUBOOHO20 ILeKMPOOSUSAMEsL
NOCMOAHHO20 MOKA, A YACHOMbL USMEHEHUS — KOIUYECMEOM CKEO3HBIX OMEEPCMull 6 OUCKe, Y2namu ux 63auMHO20
DACNONONCEHUA U MAKHCE YACHOMOU 6PAWEeHUs NPUBOOHO20 INeKMpPOOsu2amens 3010muuxkda. B coomeemcemeuu ¢
GbINOIHEHHBIM  AHAUZOM  AMAIUMYOH020 U YACHONHO20 COCMABA IKCHLYAMAYUOHHBIX OUHAMUYECKUX HAZDY30K
MPAHCMUCCUU OCYWECEIAeMC NOObeM U COPOC OAGNeHUs 8 HANOPHbIX MASUCPATAX, 00ECNeuueas 803MONCHOCTIb
60CIPOU3EEOCHUSL HA UCHBIMYEMOU MPAHCMUCCUU HAZPY3OK IKCHLYAMAYUOHHO20 XAPAKMEPA C YACMOMAMYU USMEHEHUs!
00 50 I'y.

KioueBblie ci0Ba: ucnoimamenvivlii CmeHo, 2UOPO3AMKHYMbIL CUTOB0U KOHMYD, 2UOPOHAZPYICAMENb C
BPAWAIOUWUMCSL 30TOMHUKOM, UCTILLMYEMAsL MPAHCMUCCUSL, PEHCUM HASDYHCEHUSL.
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Z.A. GODZHAEV, V.V. SHEKHOVTSOV, M.V. LIASHENKO,
V.K. MERLYAK, P.V. POTAPOV

REPRODUCTION OF OPERATIONAL LOADS ON THE STAND
FOR DRIVETRAINS TESTING

Abstract. This paper describes the scheme and functionality of the test stand with hydraulic closing of a power
circuit. This stand includes the hydraulic loader with the rotating spool as the loading device providing reproduction of
operational loads on the tested drivetrain. Test stands providing realization of operational dynamical loading regimes
with reproduction of the amplitudes range and frequencies specter of acting loads are used for drivetrains testing in
automotive industry. Authors proposes the scheme of the loading device for the stand with the power circuit closing by
hydrostatic transmissions for tractors drivetrains testing. The stand structure includes two hydrolocked circuits pump-
motor-tested drivetrain. Thus, it is possible to apply different loads to both drivetrain sides. Constant load in the
hydrolocked circuit is created by means of setting pumps flow slightly higher than motors flow during load system tuning.
At this time twist value of circuit shafts, thus load value on the tested drivetrain is defined by difference rate of flow
settings which determine a pressure value in pressure pipelines of the hydrolocked circuit. Variable load regime of the
tested drivetrain is formed by the hydraulic loading devices with the rotating spool. These devices are equipped with a
set of combined discs which have through holes. These holes provide connecting of pressure pipelines with drain
according to a certain law during rotation of the spool. At this loading on elements of the tested drivetrain changes in
accordance with the predetermined operational loading regime. Number and diameters of through holes in combined
discs are defined in accordance with necessary realization of one or several polyharmonics components of a real loading
process. Amplitudes of every component are defined by diameters of through holes in combined discs of the rotary spool
and rotational speed of its DC electric drive. Frequencies of variations are defined by number of through holes in the
disc, relative angular locations and also rotational speed of spool DC electric drive. In accordance with the performed
analysis of amplitude and frequency structure of operational dynamical loadings in drivetrain increasing and decreasing
of pressure in pressure lines is performed. This provides possibility of reproduction of operational loadings with changes
frequency up to 50 kHz on the tested drivetrain.

Keywords: test stand, hydrolocked power circuit, loading device with rotary spool, test drivetrain, load regime.

BIBLIOGRAPHY

1. Godzhayev. Z.A. Sovremennyye konstruktorsko-tekhnologicheskiye metody sozdaniya i ispytaniy mo-
bilnykh transportnykh sredstv / Z.A. Godzhayev. V.V. Shekhovtsov // Izvestiya VolgGTU. Seriya "Nazemnyye trans-
portnyye sistemy". Vyp. 4: mezhvuz. sb. nauch. st. / VolgGTU. — Volgograd, 2011. — Ne 12. — C. 5-8.

2. Pobedin A.V., Tesker E.I., Shevchuk V.P., Kotovskov A.V., Shekhovtsov V.V., Lyashenko M.V., Khodes
[.V. Razrabotka konstruktsiy, eksperimentalnyye i raschetnyye issledovaniya tyagovo-transportnykh sredstv / Nauka —
proizvodstvu Ne 1. 2000. — S. 44 — 48.

3. K razrabotke metodiki uskorennykh stendovykh ispytaniy transmissiy selskokhozyaystvennykh traktorov /
I.V. Khodes, E.I. Tesker, V.V. Shekhovtsov, VI.P. Shevchuk, A.O. Kulikov // Osnovnyye napravleniya ekonomii i
ratsionalnogo ispolzovaniya metalla v avtotraktorostroyenii: tez. dokl. vsesoyuz. nauch.-tekhn. konf. (18-19 okt.) /
Chelyabinsk. filial NATI [i dr.]. — Chelyabinsk, 1984. — C. 182-184.

4. Shekhovtsov V.V. Analiz i sintez dinamicheskikh kharakteristik avtotraktornykh silovykh peredach i sredstv
dlya ikh ispytaniya. Monografiya. — Volgograd, izd-vo RPK «Politekhnik», 2004. — 224 s.

5. Sovershenstvovaniye avtotraktornykh silovykh peredach na osnove analiza i sinteza ikh dinamicheskikh
kharakteristik na etape proyektirovaniya: avtoreferat dis.... doktora tekhnicheskikh nauk: 05.05.03 / Volgogr. gos. tekhn.
un-t. — Volgograd, 2004. — 47 s.

6. Khodes. 1.V. Stendovoye oborudovaniye dlya ispytaniya transmissiy traktorov / I.V. Khodes, V.V. She-
khovtsov, VI.P. Shevchuk // Traktory i selskokhozyaystvennyye mashiny. — 1988. — Ne 7. — C. 10 — 13.

7. Stendovoye oborudovaniye dlya ispytaniy silovykh peredach traktorov / V.V. Shekhovtsov, .V. Khodes, VI.P.
Shevchuk, N.S. Sokolov-Dobrev, K.V. Shekhovtsov, E.V. Klementyev // Sovremennyye naukoyemkiye tekhnologii. —
2013. —Ne 1. — C. 36-40.

8. Khodes. 1.V. Puti priblizheniya usloviy nagruzheniya transmissiy na stende k usloviyam eye raboty na traktore
/1.V. Khodes. V.V. Shekhovtsov. VI.P. Shevchuk // Povysheniye nadezhnosti i snizheniye metalloyemkosti zubchatykh
peredach i reduktorov obshchemashinostroitelnogo primeneniya: tez. dok. respubl. nauch.-tekhn. konf.. 29-30 sent. — 1
okt. 1983 g. — Kharkov, 1983. — C. 175-176.

Ne 4 (354) 2022 17




Ceknusi «MexaHu4YecKHe M OMOMeXaHHYeCKHEe CHCTEMbI

9. Khodes. I.V. Razrabotka stendovogo oborudovaniya i nekotoryye rezultaty ispytaniy traktornykh transmissiy
v rezhime peremennykh nagruzok / I1.V. Khodes. V.V. Shekhovtsov. VI.P. Shevchuk // Nesushchaya sposob-nost i
kachestvo zubchatykh peredach i reduktorov mashin: tez. dokl. vsesoyuz. nauch.-tekhn. konf. (g. Alma-Ata, sent. 1985
g.) / Nauch.-tekhn. obshchestvo mashinostroit. prom-sti [i dr.]. — M., 1985. — Ch. II. — C. 50-51.

10. Shekhovtsov. V.V. Upravleniye dinamicheskimi svoystvami silovykh peredach stendov / V.V. Shekhovtsov
// Traktory i selskokhozyaystvennyye mashiny. — 1997. — Ne 11. — C. 32 — 35.

11. Shekhovtsov V.V.. Shevchuk V.P.. Zlenko S.V. i dr. Rasprostraneniye krutilnykh kolebaniy v valopro-vode
silovoy peredachi traktora VT-100 // Traktory i selskokhozyaystvennyye mashiny Ne 8, 2002. — S. 10 — 12.

12. Shekhovtsov. V.V. Nekotoryye rezultaty analiza ostsillogramm protsessov nagruzheniya peremennym
rezhimom transmissii traktora DT-758S na stende / V.V. Shekhovtsov. A.M. Ternovoy // Novyye materialy. konst-ruktsii
i tekhnologicheskiye protsessy: tez. dokl. — Volgograd, 1983. — C. 66-67.

13. Stend dlya dinamicheskikh ispytaniy transmissiy perspektivnykh traktorov VgTZ v zamknutom silovom
konture / I.V. Khodes, V.V. Shekhovtsov, VI.P. Shevchuk i dr. // Povysheniye tekhnicheskogo urovnya zubchatykh
peredach energonasyshchennykh traktorov: tez. dokl. obl. nauch.-tekhn. soveshch., 14-16 marta 1982 g. — Kharkov, 1982.
—C. 151-152.

14. Stend dlya uskorennykh ispytaniy v rezhime peremennykh nagruzok / I.V. Khodes, V.V. Shekhovtsov, V.N.
Oreshkin, VI.P. Shevchuk i dr. // Obespecheniye nadezhnosti traktornoy tekhniki v svete zadach, postavlennykh XXVI
syezdom KPSS: tez. dokl. vsesoyuz. nauch.-tekhn. konf., 12-15 okt. — Chelyabinsk, 1982. — C. 26-30.

15. Shekhovtsov. V.V. Stend dlya dinamicheskikh ispytaniy gidromekhanicheskikh transmissiy perspektiv-nykh
traktorov VGTZ / V.V. Shekhovtsov, A.P. Tsapalov / Novyye materialy. konstruktsii i tekhnologicheskiye protsessy:
tez. dokl. — Volgograd, 1983. — C. 65-66.

16. Stend dlya ispytaniya transmissiy / [.V. Khodes, V.V. Shekhovtsov, VI.P. Shevchuk, V.V. Gubin // Mashi-
nostroyeniyu — progressivnuyu tekhnologiyu i vysokoye kachestvo detaley: tez. dokl. na obl. nauch.-prakt. konf. —
Toliatti, 1983. — C. 109-110.

17. Shekhovtsov. V.V. Stend dlya uskorennykh ispytaniy transmissiy traktorov VgTZ / V.V. Shekhovtsov //
Issledovaniya i sovershenstvovaniye traktornykh konstruktsiy: tez. dokl. vsesoyuz. nauch.-tekhn. konf., 30 maya — 1
iyunya 1983 g. — M., 1983. — C. 25-26.

18. Shekhovtsov. V.V. Stend dlya ispytaniya transmissiy gusenichnykh traktorov / V.V. Shekhovtsov // So-
vershenstvovaniye traktornykh konstruktsiy: tez. dokl. vsesoyuz. nauch.-tekhn. konf. (3-5 iyunya 1985 g., g. Moskva) /
NPO "NATI", VDNKh SSSR. — M., 1985. — C. 105.

19. Stend s gidravlicheskim zamykaniyem silovogo kontura dlya ispytaniya silovykh peredach kolesnykh i
gusenichnykh mashin / V.V. Shekhovtsov, I.V. Khodes, VI.P. Shevchuk, N.S. Sokolov-Dobrev, K.V. Shekhovtsov //
Sovremennyye naukoyemkiye tekhnologii. —2013. — Ne 2. — C. 55-59.

20. A.s. 1250877 SSSR, MPK 4 G 01 M 13/02. Stend s zamknutym silovym konturom dlya ispytaniya
transportnykh sredstv / VL.P. Shevchuk, [.V. Khodes, V.V. Shekhovtsov, V.Ya. Teteryatnikov; VolgPI. — 1986.

21. A.s. 1332173 SSSR, MPK 4 G 01 M 13/02 Stend s zamknutym konturom dlya ispytaniya transmissiy
transportnykh sredstv / I.V. Khodes, V.V. Shekhovtsov; VolgPI. — 1987.

22. A.s. 1422048 SSSR, MPK 4 G 01 M 13/02. Stend s zamknutym silovym konturom dlya ispytaniya ag-
regatov transmissiy transportnykh sredstv / I.V. Khodes. V.V. Shekhovtsov; VolgPI. — 1988.

23. A.s. 1422050 SSSR, MPK 4 G 01 M 13/02. Stend dlya ispytaniya vedushchikh mostov transportnykh sredstv
/1.V. Khodes. V.V. Shekhovtsov. A.A. Skopp; VolgPI. — 1988.

24. A.s. 1422049 SSSR, MPK 4 G 01 M 13/02. Stend dlya ispytaniya motorno-transmissionnoy ustanovki
transportnogo sredstva / I.V. Khodes. V.V. Shekhovtsov. A.A. Skopp; VolgPI. — 1988.

25. Pat. 2102715 RF, MPK 6 G 01 M 13/02, 17/00. Stend dlya ispytaniya motorno-transmissionnoy ustanovki
transportnogo sredstva / V.V. Shekhovtsov; VolgGTU. — 1998.

26. P. m. 107727 RF, MPK V 60 K 17/10. Ustroystvo dlya snizheniya zhestkosti transmissii transportnogo
sredstva / V.V. Shekhovtsov, M.V. Lyashenko, VI.P. Shevchuk, N.S. Sokolov-Dobrev, A.V. Kalmykov, [.A. Ivanov;
VolgGTU. - 2011.

27.P. m. 117005 RF, MPK G 01 M 13/02. Stend s zamknutym silovym konturom dlya ispytaniya transmissiy
transportnykh sredstv / V.V. Shekhovtsov, I.V. Khodes, VI.P. Shevchuk, N.S. Sokolov-Dobrev, A.V. Kalmykov, K.V.
Shekhovtsov; VolgGTU. — 2012.

28. P.m. 116411 RF, MPK B 60 K 17/02. Ustroystvo dlya upravleniya zhestkostyu transmissii transportnogo
sredstva/ V.V. Shekhovtsov, M.V. Lyashenko, VI.P. Shevchuk, N.S. Sokolov-Dobrev, A.V. Kalmykov, A.O. Pivovarov;
VolgGTU. - 2012.

29. Merlyak. V.K. Modernizirovannyy nagruzhatel dlya ispytatelnykh stendov / V.K. Merlyak // XXV
Regionalnaya konferentsiya molodykh uchenykh i issledovateley Volgogradskoy oblasti (g. Volgograd, 24-27 noyab.
2020 g.): sb. materialov konf. / redkol.: S. V. Kuzmin (otv. red.) [i dr.]; VolgGTU. — Volgograd. 2021. — C. 40-41.

30. Nagruzhayushchiye ustroystva ispytatelnykh stendov / Z.A. Godzhayev, V.V. Shekhovtsov, M.V.
Lyashenko, V.K. Merlyak, N.V. Filippov // Avtomobilnaya promyshlennost. —2021. — Ne 8. — C. 33-40.

31. Snizheniye dinamicheskoy nagruzhennosti transmissii tyagovo-transportnogo sredstva za schet elementa s
upravlyayemymi uprugo-dissipativnymi svoystvami / Z.A. Godzhayev, V.V. Shekhovtsov, M.V. Lyashenko, A.L
Iskaliyev, Shiyan Ya.E. Enrikes / Fundamentalnyye i prikladnyye problemy tekhniki i tekhnologii. — 2021. — Ne 5 (349).
—C. 157-164. — DOI: 10.33979/2073-7408-2021-349-5-157-164.

18 Ne 4 (354) 2022




(I)YH}_IaMeHTaJ'lLHbIe 1 NMpUKJIaJAHbIC l'lpOﬁ.TleMbl TCXHUKH U TCXHOJIOI'MH

32. Merlyak. V.K. Trebovaniya k nagruzhatelyam stendov dlya ispytaniya transmissiy / V.K. Merlyak // XXV
Regionalnaya konferentsiya molodykh uchenykh i issledovateley Volgogradskoy oblasti (g. Volgograd. 24-27 noyab.
2020 g.): sb. materialov konf. / redkol.: S. V. Kuzmin (otv. red.) [i dr.]; VolgGTU. — Volgograd. 2021. — C. 41-42.

33.P.m. 201977 Rossiyskaya Federatsiya. MPK F16D3/52 [i dr.] Uprugaya mufta / Shiyan Ya.E. Enrikes, V.V.
Shekhovtsov, N.S. Sokolov-Dobrev, A.I Iskaliyev; FGBOU VO VolgGTU. — 2021.

Godzhaev Zahid Adygezalovich Shekhovtsov Viktor Viktorovich Liashenko Mikhail Volfredovich

Doctor of Technical Sciences, Professor, doctor in technical science, professor, doctor in technical science,
Corresponding Member of the Russian professor of «Technical operation and professor, professor of «Technical
Academy of Sciences, Deputy Director of repair of cars» department, Volgograd operation and repair of cars»

the FGBNU FNAC VIM, state technical university, department, Volgograd state
109428, Russian Federation, Moscow, 400005, RF, Volgograd, Lenin ave. technical university,

1st Institutskiy proezd, house 5, 28, 400005, RF, Volgograd, Lenin ave.
tel. (499) 171-43-49, tel. (8442) 24-81-62, 28,

fic51@mail.ru shehovtsov@vstu.ru tel. (8442) 24-81-62,

tslmv@vstu.ru

Merliak Viacheslav Konstantinovich Potapov Pavel Viktorovich
postgraduate student at «Technical candidate of technical science, docent
operation and repair of cars» department, at «Technical operation and repair of

Volgograd state technical university, cars» department, Volgograd state
400005, RF, Volgograd, Lenin ave. 28, technical university,

tel. (8442) 24-81-62, 400005, RF, Volgograd, Lenin ave.
slava.merlyak@yandex.ru 28,

tel. (8442) 24-81-62,
pvicpotapov(@gmail.com

© l'omxaes 3.A., Lllexosnos B.B., JIsmenko M.B., Mepmsik B.K., IToranos I1.B., 2022

YK 621.9.06 DOI: 10.33979/2073-7408-2022-354-4-58-64

A.B. HEMEHKO, M.M. HUKUTHUH

JAJIbHUA ITPOTHO3 IMIOKA3ATEJIEA SKCILIY ATAIIMIOHHOM
HAJEKHOCTH IPOU3BOJCTBEHHOW CUCTEMBI

AnHoTanms. [Ipednosicena memoouxa oyeHku 8pemenu 6e30mKas3Hot pabomul nPouU3800CMEEHHONU CUCMEMbl
KaK 0emepMuHUpOBanHHOU 6eIUYUHbL, YHUMbIEAIOWel NPeObICMOPUIO USMEHEHUL 3HAYeHUL KOHMPOIbHO20 napamempa,
8bIX00 KOMOPO20 U3 0ONYCMUMO20 OUANA30HA UHMEPNPEMUPYemcs Kak omkas cucmemsi. IIpeonosicennas memoouxa
ocywecmengem OaibHUll NPOSHO3 NOCAEO08AMENbHOCIU (8PEMEHHO20 PpsA0a) USMEPEHHbIX 3HAYEHUl, UCHONb3Y
CBOUICMBA PACCMOMPEHHO20 ABMOPAMU KOMNIEKCHOZHAYHO20 npeobpazosanus epemenu. Ilpu smom ucnoavsyromces
3HAYeHUsT NOCAed08ameNbHOCU, pa30eNieHHble HepAGHbIMU UHMEPBANAMU BDEeMeHU, KOMOopble PACCYUMBbIBAIOMC 8
3A8UCUMOCIU O KOJUYECBA UCHOIb3YeMbIX movek. [lanbl oepanuuenus Kiacca QyHKyull, onuculearouwux usmeHeHue
KOHMPOIBbHO20 NApamMempa 60 8peMeHU, 0Jia KOMOPLIX MAKOU N00X00 A8Aemcs npumeHumsim. Pesyriomamom npoenosza
ABNACMNCA CAYUAUHAA 8eIUYUHA, BEPOAMHOCIHbIE XAPAKMEPUCMUKY KOMOPOIL (6 YacmHOCmu, QYHKYUs pacnpeoenenus)
ONpedensiomcs 8epoAMHOCHHbIMU XAPAKMEPUCTUKAMU NOZPeUHOCMel U3MepPeHUsl KOHMPOIbHO20 napamempd.

KaroueBsle cioBa: oanbHuil npocHo3, ACUMIMOMUKA, KOHMPOIbHYLIL napamemp, epems 0e30mKasHol pabomal.
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A.V.NEMENKO, M.M. NIKITIN

LONG-RANGE FORECAST OF THE PRODUCTION SYSTEM
PARAMETERS MAINTENANCE RELIABILITY

Abstract. A technique for estimating the uptime of a production system as a deterministic value is proposed,
taking into account the history of changes in the values of the control parameter, the exit of which from the allowable
range is interpreted as a failure of the system. The proposed technique performs a long-range prediction of a sequence
(time series) of measured values using the properties of the complex-valued time transformation considered by the
authors. This uses sequence values separated by unequal time intervals, which are calculated depending on the number
of points used. The limitations of the class of functions describing the change of the control parameter in time, for which
this approach is applicable, are given. The result of the forecast is a random variable, the probabilistic characteristics
of which (in particular, the distribution function) are determined by the probabilistic characteristics of the measurement
errors of the control parameter.

Keywords: long-range forecast, asymptotic expansion, control parameter, time to faiure.
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NCCIEAOBAHUE BJIMAHUA KIIMMATA HA DOPEKTUBHOCTD
I'MbPUHBIX COJTHEYHBIX MUKPOI'A3OTYPBMHHBIX YCTAHOBOK

AuHoTanusi. [Ipedmemom paccmompenus 8 Cmamve SAGNAIOMCSH UCCIe008AHUE GIUSHUSL KIUMAMUYECKUX
yenoguil  Ha - phexmueHocms  MUKPO2A30MYPOUHHBIX — YCIMAHOBOK ¢ UHMESPUPOBAHHBIM  (DOKYyCUpYIouuM
(napa60ﬂ0uuﬂuydpuqec1<um) conneunvim xoanexkmopom (PCK) na 6aze muxpoeazomypounnvix osucameneti (MI'T/])
pazauunou koungueypayuu. Hcciedosanul euépm)ubze COHeuHble MUKpozazomypounnvle ycmanoeku Ha 6aze MI'T/]
npocmozo yukaa (I1L]), I11] ¢ pecenepayueti mennomut (P), I1L] ¢ mypooxomnpeccopuvim ymunuzamopom (TKY) u I11] ¢
TKY u P ona ymepennoeo u mponuyeckoeo kamumama. Onpedeneno, umo Hauboiee nooxoosujumu KOHQUIypayusmu
MIT]] ons unmeepuposanuss @CK saensgiomes KOMOUHAYUSL NPOCTO20 YUKIA C MYPOOKOMIPECCOPHBIM YIMULUZAMOPOM
ona borvuiux pasmepoe OCK (6onee 1700 m° na edunuyy pacxoda yuxiosozo 6030yxa) u Il ¢ TKY u P ona manvix
pasmepos @CK. Yemanoeneno, umo eubpuonvie ycmarnosku, ucnoavsyrowgue MI'T/ I11] ¢ TKY, 6 ycrosusix ymepennozco
KAUMama Ha makcumanvhwvix niowaosx @CK oxasviearomes bonee sphexmuenvimuy, uem aHaio2uyHvlie 8 YCI08USX
MPONuUYecKo2o Kaumama 3a ciem doaee skonomuynou pabomot I'T/, no npu oounaxoswix niowaosx ®CK cubpuonvie
VCMAHOBKU 6 YCIOBUAX MPONUUECKO20 KIUMAMA UMEIom npeumyuwecmso 3a cuem bonee avicoxoeo KIIJ conrneunozo
KOJUIeKmopa.

KnroueBble cinoBa: xaumam, MuKpo2azomypOuHHAs YCMAHOBKA, MUKPOMYpOUHA, pezenepayusi meniomol,
@okycupyrowuii conHeunvlil KOALIeKmMop, mypooKOMNpeccopHblll YMUiU3amop, 60300H06IAeMblll UCTNOYHUK IHEP2ULL.
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STUDY OF THE INFLUENCE OF CLIMATE ON THE EFFICIENCY
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OF HYBRID SOLAR MICRO GAS TURBINE PLANT

Abstract. The subject of this article is the study of the influence of climatic conditions on the efficiency of micro-
gas turbine plants with an integrated focusing (parabolic trough) solar collector (FSC) based on micro-gas turbine
engines (MGTE) of various configurations. Hybrid solar micro-gas turbine plants based on a simple cycle MGTE (PC),
PC with regeneration (R), PC with a turbocharger utilizer (TCU) and PC with TCU and R for temperate and tropical
climates have been investigated. It has been determined that the most suitable configurations of MGTE for FSC
integration are a combination of a simple cycle with a turbocharger utilizer for large FSC sizes (more than 1700 m? per
unit of cycle air flow rate) and a PC with TCU and R for small FSC sizes. It has been established that hybrid plants using
MGTE PC with TCU, in a temperate climate at the maximum areas of FSC are more efficient than similar ones in a
tropical climate due to more economical operation of a gas turbine engine, but with the same FSC areas, hybrid
installations in a tropical climate have an advantage due to the higher efficiency of the solar collector.

Keywords: climate, micro gas turbine plant, microturbine, heat recovery, focusing solar collector, turbocharger
utilizer, renewable energy source.
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AnHoTanms. [Ipeomemom paccmompenus 6 cmamuve A6AAI0NCA 6APUAHNBL KOMOUHAYUU COTHEYHBIX 2UOPUOHBIX
MUKDO2A30MYPOUHHBIX YCMAHOBOK ¢ YCMaHosKamu opeanudeckoeo yuxia Penxuna (OL[P) ¢ pasmuunvivu pabouumu
menamu. HMccnedoeanvl 2ubpuoHbie COMHEUHbIE MUKPO2A30MYPOUHHbIE YCMAHOBKU HA Oa3e MUKpPO2a30MmypOUuHHbIX
osueameneu (MI'TIH) npocmoco yuxaa (III]), III] c pecenepayueii mennomwr (P), III] ¢ mypboxomnpeccopuvim
ymuausamopom (TKY) u I1L] ¢ TKY u P ¢ kombunayuu ¢ yemanoskamu OLIP, pabomarowumu Ha ode, ammuake, R123
u R1233zd ona ycrosuili mponuueckozo knumama. Onpedeneno, umo nauboaee nooxoosweil kougueypayueu MI'T]] ons
unmezpupoganusi Qoxycupyrowezo coineunozo koaiexkmopa (®@CK) sensemces wombunmayus I1I1] ¢ TKY u P.
Yemanosneno, umo komounayus MI'T/ I11] ¢ TKY u P ¢ unmeepuposannvin @CK ¢ komounayuu ¢ OLP, pabomarioweti
Ha R123, nozeonsem ysenuuums cpeone200080u 3¢gexmusnviti KIIJ] maxux yemanosok 0o 45...55 % 6 3asucumocmu
om pasmepos OCK, npu 3mom coxpanums KO2eHEPAYUOHHbIE BOZMOICHOCMU 3d CUem 2UOKO20 YNpaeieHus ceHepayuen
MEen1omuvl Ha HOMUHATLHOM pedicume.

KnwueBble cioBa:  MukpozazomypOuHnas  YCMAHOGKA, MUKpOMYpOUHA, — pezeHepayus — Meniomol,
Gokycupyrowuii coHe bl KOIEKMOop, mypooKOMIPeCcCOPHbII YMUIU3amop, opeanudeckuil yukn Penkuna, xnaoazenm.

CIIMCOK JIMTEPATYPbI

1. HonornonsH A.B. TepMmoauHaMuueckne XapaKTEPUCTUKH CJIOXKHBIX IIMKJIOB MHUKPOTa30TypOMHHBIX
JIBUTaTesed ¢ MHTErpUPOBaHHBIM (POKYCHPYIOIINM COTHEYHBIM KosuiekTopoM / A.B. Jlonornonsn, B.T. Marseenko, 1.H.
Cranenko // U3Bectus PAH. Duepreruka. 2021. Ne 2. C. 1-23.

2. lonornonsiH A.B. TepmoanHaMuueckue XapakTepUCTUKH KOMOMHUPOBAHHBIX LIUKIJIOB MUKPOTa30TYPOHHHBIX
JBUTaTeNIeH U1 pactpeeneHnoi sHepretuku / A.B. JlomornonsH, B.T. MaTtBeenko // @yHnaMmeHTaIbHbIE B IPUKIIATHBIE
npoOiemMbl TexHUKH U TexHoioruu. — Open: OI'Y um. U.C. Typrenesa, 2020. — Ne 4 (342). — C. 130-143.

3. Marseenko B.T. TI'myOokas yTWiau3amusi TEIUIOTHI B Ta30TYpOMHHBIX JBUTATENSAX C TYypOWHOM
nepepacumpenust / B.T. MarBeenko // [Ipombinuiennas temorexauka. — 1997. — T. 19. — Ne 4-5. — C. 81-85.

4. NonornousH A.B. OnTuMu3anysi CTETICHH pereHepaIiuy sl IUKIOB MUKPOTa30TypOMHHBIX yCTaHOBOK / A.B.
Jonornonsin, B.T. MarBeenko / dynnameHTanbHbIe U MIPUKIAIHbIE TPOOIEMBI TEXHUKH U TexHosoruu. — Open: OI'Y
nm. U.C. Typrenesa, 2020. — Ne 3 (341). — C. 59-66.

5. Dudley, V E, Kolb, G J, Mahoney, A R, Mancini, T R, Matthews, C W, Sloan, M, and Kearney, D. Test
results: SEGS LS-2 solar collector. United States: N. p., 1994. Web. doi:10.2172/70756.

6. Forristall, R. Heat Transfer Analysis and Modeling of a Parabolic Trough Solar Receiver Implemented in
Engineering Equation Solver. United States: N. p., 2003. Web. doi:10.2172/15004820.

7. [Onexrponnsiii pecypc]. — 2021. — URL: https://www.researchgate.net/publication/289523095 Thermo-
economic_Optimization _of Hybrid Combined Power Cycles Using Heliostat Field Collector (mata oOpamienus
12.03.2021).

8. JonornonsiH A.B. Bri6op paboyero Tena 1 oNTUMH3ALMS HapaMeTPOB OpraHnueckoro nukia Penkuna / A.B.
Jonornonsn, B.T. MarBeenko // @yHnaMeHTALHBIE ¥ IPHKJIATHBIC TPOOJIEMBI TEXHUKH B TexHosoruu. — Open: OT'Y
nm. U.C. Typrenesa, 2019. — Ne 5 (337). — C. 139-151.

9. [Onexrponnsiii pecypc]. — 2019. — URL: http://neochemical.ru/File/DOWTHERM_ A TDS Russian.pdf/
(mata obpamenus 31.05.19).

10. [Dnextponnsrii pecypc]. — 2019. — URL: https://webbook.nist.gov/chemistry/fluid/ (mata obpamenus
31.05.19).

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

Joutorinonssn Anapeii Baprazaposnu Matseenko Banepuii TumodeeBny

OI'BHY UHCcTUTYT MPUPOTHO-TEXHUYECKUX CUCTEM OI'bHY UHCTUTYT NPUPOIHO-TEXHUUECKUX CUCTEM
Poccuiickoit @enepanuu, r. CeBacTonomib Poccuiickoit ®enepanum, r. CeBacTonoab
KanaupaT TexHruueckux HayK, 3aBEIyOLIUN JlokTOp TeXHUYECKUX HayK, I1aBHbII Hay4HBIN
naboparopueit COTPYAHUK

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

Kaumenko Anexcanap I'eopruesny

OI'BHY MHCTUTYT NPUPOIHO-TEXHUUECKUX CUCTEM
Poccwuiickoit @eneparuu, r. CeBacTOONb
Benymuii uHxeHep-uccie10BaTeb

E-mail: kagl195877@gmail.com

A.V.DOLOGLONYAN, V.T. MATVIIENKO, A.G. KLIMENKO

STUDY OF THE EFFICIENCY OF HYBRID SOLAR COMBINED
MICROGAS TURBINE PLANTS UNDER TROPICAL CLIMATE

Abstract. The subject of consideration in the article is the options for combining solar hybrid micro-gas turbine
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plants with units of the organic Rankine cycle (ORC) with various working fluids. Hybrid solar micro-gas turbine plants
based on a simple cycle of micro-gas turbine engines MGTE (SC), SC with heat regeneration (R), SC with a
turbocompressor utilizer (TCU) and SC with TCU and R in combination with ORC units operating on water, ammonia,
R123 and R1233zd have been investigated for the tropical climatic conditions. It has ***" determined that the most suitable
MGTE configuration for integrating a focusing solar collector (FSC) is a combination of a SC with TCU and R. It has
been established that the combination of a MGTE SC with TCU and R with an integrated FSC in combination with an
ORC operating on R123 allows an increase in the average annual efficiency of such plants to 45...55%, depending on the
size of the FSC, while maintaining cogeneration capabilities due to flexible control of heat generation at nominal mode.

Keywords: micro-gas turbine plant, microturbine, heat regeneration, concentrating solar collector,
turbocompressor utilizer, organic Rankine cycle, refrigerant.
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HNPUMEHEHME CUCTEMBI IIEHOTYHIEHUA
HA HEOTEHAJIMBHbBIX CYJIAX

AHHOTAmMsI. B cmamwe ananusupyromcsi 6uobl NOJNCAPO8 HA CYOAX U NPUMEHAEMbIX CNnocobos
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cpeoneti KpamHoCmu, a Maxice MemoouKa onpeodeneHuss CmpyKmypHo-gUU4ecKux napamempos netul.
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T.L. CHEMAKINA, N.B. OPANASHCHUK, M.A. RESHETNEV

APPLICATION OF THE FOAM EXTINGUISHING SYSTEM
ON OIL TANKERS

Abstract. The article analyzes the types of fires on ships and the fire extinguishing methods used. A method for
calculating surface fire extinguishing systems with foams of low and medium multiplicity, as well as a method for
determining the structural and physical parameters of foam, is proposed.

Keywords: pumps for the supply of foaming agent; low-fold, medium-fold, high-fold foam; stability,
dispersion of foam; dosing devices for obtaining a foaming agent solution.
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A M. TIIOJIKOB, B.1. ITAXAJIIOK, II.A. BYT'AEB, O.B. MYXHHA, I1.K. COIIMH

NCCIEAOBAHUE MPOLHECCOB OCTEOUHTEI' PAIIMHN
U 3AKUBJEHUS KOCTHOM TKAHU
B OBJJACTH YCTAHOBKHA UMIIVIAHTATA

AHHOTANMSI. Dma paboma nocesuena uccile008aHuI0 MamemMamuieckoi Mooeu npoyecca OCmeounmezpayuu
UMNIAHMAMA, NOCMPOEHHOU HA OCHO8e OUOMEXAHUYEKOU MOOeIU 3adCUBNEHUs KOCMHOU MKAHU 6 006nacmu eco
yemanogku. Takue npoyeccvl npomeKkaion 8 nogpex’CcOeHHOU KOCMHOU MKAHU NPU YCMAHOGKe 3YOHbIX UMNIAHMAMOS,
IHOONPOME306 CYCMABOS, UCKYCCMBEHHbIX KOCMHBIX MAMepUdnios u 6 opyaux ciyyasx. Mamemamuueckas mooenb
npoyecca npedcmagisiem coboll cucmemy OUp@epenyuanbHbiX ypaeHeHUl 8 YACHHbIX NPOUZBOOHBIX MUNA YPAGHEHUs!
oudysuu. Ee uccneoosanue 8bInoaHeHO MEMOOOM KOHEUHbIX dlieMenmog 6 cpede Matlab npu paznuunvix 3navenusx
napamempos npoyecca.

KmoueBble  ciaoBa:  Buomexanuxka — KOCMHOW MKAHW, — OCMEO2EHHAs — KiemKkd, — npoiugepayus,
ougpysus, enexiemounblll MAMPUKC, UMNIAHMAM, OCHEOUHMESPAYUS.
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AM. POLIAKOYV, V.I. PAKHALIUK, P.A. BUGAYOYV, O.V. MUKHINA, P.K. SOPIN

STUDY OF THE OSSEOINTEGRATION PROCESSES AND HEALING
OF BONE TISSUE IN THE AREA OF IMPLANT INSTALLATION

Abstract. This work is devoted to the study of a mathematical model for the implant osseointegration process,
built based on a bone tissue healing biomechanical model in the area of its installation. Such processes occur in damaged
bone tissue during the installation of dental implants, joint endoprostheses, artificial bone materials, and in other cases.
The mathematical model of the process is a system of differential equations in partial derivatives of the diffusion equation
type. Its study was carried out by the finite element method in the Matlab environment for various values of the process
parameters.

Keywords: Biomechanics of bone tissue, osteogenic cell, proliferation, diffusion, extracellular matrix, implant,
osseointegration.
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HCIOJb30BAHUE COJTHEYHOM SHEPT U
JJIA TEIIVIOCHABXKXEHUWSA VI OBBEKTOB UHAUBUAYAJIBHOI'O
AKUNJINIHIHOI'O CTPOUTEJIBCTBA

AHHOTanMsl. B pabome paccmampueaemcss G03MONCHOCMb UCNONL30BAHUSL  OBYXKOHMYPHLIX CUCHEM
CONHeuUHo20 mennocHabicenus 01 2opsaueco oodocnabocenus (I'BC) 0bvexmos unousudyaivbHoco HICUruuyHo20
cmpoumenbcmea npu  Haauuuu  Oyonupyrouezo ucmounuxa. Ilpeonoswcenvt ypaeHenus Oasi OYEHKU KOAUYECMBA
3aMewaemMo20 MonIued npu HAIUNUY OYOIUPYIOwe20 UCMOYHUKA 0I5l COTHEUHBIX YCMAHOB0K OanHo20 mund. Tlonyuenvi
KOUYeCmeenHble SHAUeHUs SKOHOMUU YCI0BHO20 MONAUEA U Opy2ux eudoe moniusa ¢ Im’ eenuoycmanosxu ons I'BC,
NPUMEHUMENLHO K PA3TUYHBIM OYOIUPYIOWUM UCTOYHUKAM, ¢ Yyemom ux KT/, na npumepe Knumamuyeckux ycaosut 2.
Cesacmonons. Buisgniena Heo6X00uMOCmob YCMAHOBNEHUS HOPMAMUBHOU MeMnepamypsl 20psuyeil 800vl 6 Oaxe-
AKKYMYJAMOpeE NPU UCNOIb3068AHUL 2€IUOYCINAHOBOK.

KiwueBble CJ0Ba: ConHeuHas dHepeusl, CUCMeEMA COJHEYHO20 MENIOCHADNICeHUsl, YCI08HOe MONIUBO,
2eU0YCMAHOBKA, 20psiuee 6000CHADICEHUe.

CIIMCOK JIMTEPATYPbI

1. YCTaHOBKM COJHEYHOI'O TOpSiYero BoJOCHaOkeHHs. HOpMBI  NPOEKTHPOBAaHUS. BCH 52-86/
I'ocrpaxnanctpoit. — M.: Crpoitusnat. — 1988.

2. CHulI 2.04.01-85 «BuyTpeHHee BOAOCHAOKEHNE M KaHATU3AIMS 3TaHNN».

3. TemmoBo#i pacuer komioB (HopmartuBubIfi Meronm), m3manme 3-e, M3m-Bo: HIIO IKTU-BTU, Cankt-
ITerepOypr, 1998,-257c.

4. Conneunast sHepretuka B KpeiMy: Meroandeckoe mocobue il CIENUAINCTOB U BCEX HHTEPECYIOLIMXCS
npoOieMaMy HMCIOJIB30BaHUSL COJHEYHOW SHepruu / mox penakuueid B.A. Bokosa, B.Y. CrosnoBa. — KueB —
Cumdeponoins, 2008. — 201 c.

5. Xapuenko H.B. UnnuBunyansHble conHeunsle ycranoBku / H.B. Xapuenko — MockBa: JHepromarusiar,
1991r. — 208c.

6. bypkosa E.B., I'op6arsix O.U., Bypkos JI.B. OcHOBHBIE NPUHIMIIBI CO3JaHUS KACKaHBIX IeJIM0YCTAHOBOK
ISl ce30HHOTO Topsiuero BomocHaOxkenus / E.B. Bypkxosa, O.U. T'opbateix, JI.B. bypkoB // ®yHmameHTaIbHBIE U
MIPUKJIaTHBIE TPOOIEeMBI TEXHUKH 1 TexHoJoTun — 2021. — Ne 6 (350). — C. 167-171.

BypxoBa Enena BukroposHa Bypxos [Imutpuii Banepnesnu

CeBacToIOJIbCKUN TOCYNapCTBEHHBIN YyHHBEpcUTET, I. (CeBacTONOJILCKHI TOCYIapCTBEHHBIH YHHUBEPCHUTET, T.
CeBacTonomnb CeBacTonomnb

Kanmmpar TexHuuyeckux Hayk, JjgoueHT kadeapsl Kanampmar TeXHHMYECKMX HayK, JOLEHT  KadelIpsl
«TexHoreHHast 6€30MaCHOCTh U METPOJIOTHS «JHEpProycTaHOBKH MOPCKUX CY/IOB U COOPY>KEHUI»
E-mail: lenalb@mail.ru E-mail: dv.burkov@mail.ru

E.V. BURKOVA, D.V. BURKOV

THE USE OF SOLAR ENERGY FOR HEAT SUPPLY FOR INDIVIDUAL
HOUSING CONSTRUCTION

Ne 4 (354) 2022 29




Ceknusi «MexaHu4YecKHe M OMOMeXaHHYeCKHEe CHCTEMbI

Abstract. The paper considers the possibility of using dual-circuit solar heat supply systems for hot water supply
(DHW) of individual housing construction facilities in the presence of a duplicate source. Equations for estimating the
amount of substituted fuel in the presence of a duplicate source for solar installations of this type are proposed.
Quantitative values of the economy of conventional fuel and other types of fuel from Im’ of a solar installation for hot
water are obtained, in relation to various duplicate sources, taking into account their efficiency, using the example of the
climatic conditions of Sevastopol. The necessity of setting the standard temperature of hot water in the accumulator tank
when using solar installations is revealed.

Keywords: solar energy, solar heat supply system, conditional fuel, solar installation, hot water supply.
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TEXHOJIOTUS ) KUJKOCTHOM MCKYCCTBEHHOM BEHTUISIIIUA
JIEI'KHUX BUOOBBEKTOB B UCIIBITATEJIBHOM
I'MIHEPBAPUYECKOM CTEHIE

AHHOTAIMS. B cmamve npeocmasienvl pesyibimamsl CMeHO08bIX UCHBIMAHULL MEXHOLO2UU HCUOKOCHOU
UCKYCCMBEHHOU eHMUNAYUU NESKUX 8 2UNepoapuieckux yciosusx. B xode suinoanenus onvimmo-sKkCnepuMenmanibHol
Pabomsl OCYUWecmenén MOHUMOPUHS OCHOBHBIX (DUIUOIOSULECKUX NAPAMEMPOS CePOeUHOCOCYOUCTNOU U ObIXAMENbHOU
cucmem 1aOOPAMOPHBIX HCUBOMHBIX NPU OCYUJECMEICHUU UMUMAYUU NOSPYHCEHUS/SGCHAbIMUL HA 2UNEPOAPUYECKOM
cmeHoe 8 YCI08USX HCUOKOCIMHO20 ObIXAHUSL.
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G.N. SOBYANINA, S.U. MALKOV

LIQUID ARTIFICIAL VENTILATION OF LIGHT MODEL BIO-OBJECTS
UNDER THE CONDITIONS OF THE TESTING HYPERBARIC BENCH

Abstract. The article presents the results of bench tests of the technology of liquid artificial lung ventilation in
hyperbaric conditions. In the course of the experimental work, the monitoring of the main physiological parameters of
the cardiovascular and respiratory systems of laboratory animals was carried out during the simulation of immersion /
ascent on the stand in conditions of liquid breathing.

Keywords: biological objects, liquid breathing technology, hyperbaric stand.
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H.M. XAHUJJAPOBA, FO.A. JIEBEJIEB, M.B. XA3UMYVYJIJIVH,
I0.1. TUMUPOB, A.A. MYXAME/I3SIHOBA, U.A. UXCAHOB

BJIMSIHUE MOHOCJIOEB MOBEPXHOCTHO-AKTUBHOI'O BELIIECTBA
[3-(TPUMETOKCHUCHJIWI)-TTPOMNJ]-OKTA IEIIUJIINMETHI]
AMMOHMIA XJIOPHJIA C KOHTPOJIMPYEMOM IJIOTHOCTBIO

YIIAKOBKHM MOJIEKYJI HA CTEKJISTHHBIX MOUIOKKAX
C MPOBOJISIIIMM MOKPBITUEM HA CBOICTBA
"KUIKOKPUCTAJUIMUECKOT'O CJIOS
N-(4-METOKCUBEH3WJINJIEH)-4-BY THJIAHWIAHA

AHHOTanusl. M3yueno enusinue MOHOCI0e8 NOBEPXHOCHHO-AKMUBHO20 eeujecmsa  [3-(mpumemorcucunun)-
nponuL]-okmadeyunoumMemui] amMmoHutl Xaopuoa ¢ KOHMpPOIUPYeMOoU NIOMHOCHbIO YNAKOBKU MOLEKYIL Had CIEKIAHHbIX
NOONIOACKAX C NPOBOOSYUM NOKPBIMUEM HA CEOUCMBA HCUOKOKPUCMALIUYECK020 1031 N-(4-memoxcubenzunuoen)-4-
oymunanununa. Ha nepeom smane uzeomoegnenvt sHCUOKOKPUCMALIUYECKUE NIOCKONAPALENbHbIE AYelKY, 6HYMpeHHue
nogepxnocmu  kKomopuvix cooepoicanu  monociou DMOAP ¢ pasnoii  cmenenvio ynaxosxu. Ilpu usyuenuu
INEKMPOPUIULECKUX CBOUCME HCUOKUX KPUCMATIO8 YCMAHOBIEHO, YMO NPOBOOUMOCHb 00paA3Y08 He 3a8UCUm Om
nogepxnocmnou xonyenmpayuu [1AB, umo ceudemenvcmseyem 06 omcymemauu ougpg@ysuu moaexyn [1AB ¢ nosepxuocmu
noonoxcex 6 0bwvem dcudxkozo kpucmaina. Ilokasano, umo konockonuueckue @Queypwi ecex o6pasyoe DMOAP
€cOOmeemcmayion, O00HOOCHOMY KPUCMALLY C HANPAGIEHUeM ORMUYECKOU OcCU, NepHneHOUKYIAPHOU NI0CKOCHAM
noonodiceK, Mo ecmb 6Ce UCCIe008aHHble 00pa3ybl 00AA0ANU 20MEOMPONHOU opuenmayuel. Bvinonnenvi
HOIAPUZAYUOHHO-ONMUYECKUE UCCTIe008AHUsL (PA306020 NEPex0da U3z U30MPONHOL 8 AHUZOMPONHYIO Ga3y.
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4-oymunanunun,  3-(MPUMEMOKCUCUTUT)-NPONUL]-OKMAOSYUTOUMEMUL] — AMMOHUL  XA0pUo,  NOJAPUIAYUOHHO-
onmuuecKkue Uccied08aHusl, KOHMPOIUPYEMAast RIOMHOCHb YAAKOEKU MOJIEKY L.
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N.M. KHAIDAROVA, YU.A. LEBEDEV, M.V. KHAZIMULLIN,
YU.L. TIMIROV, A A. MUKHAMEDZYANOVA, [.LA. [HSANOV

EFFECT OF MONOLAYERS OF SURFACTANT [3-(TRIMETHOXYSILYL)-
PROPYL]-OCTADECYLDIMETHYL] AMMONIUM CHLORIDE
WITH CONTROLLED PACKING DENSITY OF MOLECULES ON GLASS
SUBSTRATES WITH CONDUCTIVE COATING ON THE PROPERTIES
OF THE LIQUID CRYSTAL LAYER
OF N-(4-METHOXYBENZYLIDENE)-4-BUTYLANILINE

Abstract. The effect of monolayers of the surfactant [3-(trimethoxysilyl)-propyl]-octadecyldimethyl] ammonium
chloride with a controlled packing density of molecules on glass substrates with a conductive coating on the properties
of a liquid crystal layer of N-(4-methoxybenzylidene)-4-butylaniline has been studied. At the first stage, liquid crystal
plane-parallel cells were manufactured, the inner surfaces of which contained DMOAP monolayers with varying degrees
of packaging. When studying the electrophysical properties of liquid crystals, it was found that the conductivity of samples
does not depend on the surface concentration of surfactants, which indicates that there is no diffusion of surfactant
molecules from the surface of the substrates into the volume of the liquid crystal. It is shown that the conoscopic figures
of all DMOAP samples correspond to a uniaxial crystal with the direction of the optical axis perpendicular to the planes
of the substrates, that is, all the samples studied had a homeotropic orientation. Polarization-optical studies of the phase
transition from an isotropic to anisotropic phase have been performed.

Keywords: Liquid crystals, monolayers, plane-parallel cells, N-(4-methoxybenzylidene)-4-butylaniline, 3-
(trimethoxysilyl)-propyl]-octadecyldimethyl] ammonium chloride, polarization-optical studies, controlled packing
density of molecules.
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KOJEBAHUS BOJTHOBOM MASITHUKOBOM YHEPITOYCTAHOBKHA
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A.I. BOKHONSKY, N.I. VARMINSKAYA, N.P. RYZHKOVA
OSCILLATIONS OF A WAVE PENDULUM POWER FACILITY

Abstract. The complex nature of the oscillations of a wave pendulum power mounting under periodic regular
wave action has been studied. The effect of nonlinearity and damping on the oscillation amplitudes of a mathematical
pendulum is estimated. Attention is paid to the compilation and verification of the correctness of mathematical models of
onboard oscillations of the power mounting.

Keywords: oscillation theory, linear and nonlinear systems, equations of motion, numerical integration,
dynamic properties of an object.
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A.C. AYJAPEB, M.C. BPAJKHUKOBA, B.A. TOPETOBA

OIIPEJAEJIEHUE 3ABUCHUMOCTH YBOJA CIIMPAJIBHOI'O CBEPJIA
OT HIMPUHBI IIEPEMbBIYKH

AHHOTanms1. B cmamve paccmompen 60npoc 6IusHUSL WUPUHBL NEPEMbIYKU CHUPATIbHO20 C8epla HA BeNUYUHY
y800a cmepiicHs ceepia 8 npoyecce ceepienus. llepemviuka, CO6MeCMHO ¢ 2NAGHBIMU PENCYUWUMU KPOMKAMU,
ocyuecmesnsaem 0CHOBHOe pe3anue, OHA MAKdice onpeodesent NPOYHOCHb U JHCECMKOCHb C8epid.

H3zyuenue enusinus wiupumbl nEPeMbluKi Ha Y800 OCU C6ePILa ObLIO PEULEHO UCCLed08aMb NOCPEOCHBEOM pacuéma
HANPAACEHHO-0ePOPMUPOBAHHO2O COCMOSIHUSL CBEPIA 8 ONPEOCNeHHbIX YCI0BUAX HASPYICEHUsi C UCNOAb30BAHUEM
npoepammnozo obecneuenus (I10) Siemens NX 12.0 6 modyne pacuupennoii cumyasiyuu. boiiu nocmpoenvt mpexmephule
MOOenU CRUPATbHBIX C8EPIl C PASHBIMU PASMEPAMU WUPUHBL nepeMbluKy. 3amem dmu mooenu Obliu UCHONIb3068aAHbL 8
peuteHuu NOCMasieHHoU 3a0aqu 6 uHiceHepHom naxeme NX.

s onpedenenusn 3agucumocmu y800a ocu ceepia npeodiaeaemcs UCHOIb3068aMmsb OUAzpamMmuvl oeopmayuil, a
UMEHHO NIOPbL hepemeweHull no y3iam Koneuno-snemenmuou (K3) modenu ceépa.

KnroueBble ci0Ba: cnupanvhoe ceepio, cepleHue, 3aceepiusanue, KpYmAWUu MOMeHm, ocesas cuid,
PEANCYWUT UHCIPYMEHIM, CULbL PE3AHUSL, Y800 OCU C8ePId, NEPEMBIYKA, MEMOO KOHEUHbIX DJIEMEHMOE.
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Abstract. The article considers the issue of the influence of the width of the spiral drill jumper on the amount of
the drill rod withdrawal during drilling. The jumper, together with the main cutting edges, performs the main cutting, it
also determines the strength and rigidity of the drill.

It was decided to investigate the influence of the width of the jumper on the removal of the drill axis by calculating
the stress-strain state of the drill under certain loading conditions using the Siemens NX 12.0 software in the advanced
simulation module. Three-dimensional models of spiral drills with different sizes of the bridge width were built. Then
these models were used in solving the problem in the NX engineering package.

To determine the dependence of the removal of the drill axis, it is proposed to use deformation diagrams, namely,
diagrams of movements along the nodes of the finite element (FE) drill model.

Keywords: twist drill, drilling, drilling, torque, axial force, cutting tool, cutting forces, drill axis withdrawal,
bridges, finite element method.
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B.1. ITAXAJIIOK, A.M. II0JIIKOB, I1.K. COIIMH, O.B. MYXHNHA

OBPABOTKA ILIA3SMOM HHA3KOI'O JIABJIEHUA UCITOJB3YEMOI'O
B TOTAJIBHOM DHIAOITPOTE3E TASOBEAPEHHOI'O CYCTABA
CBMIID JJIsd CHUKEHUA EI'O U3HOCA

AHHOTAUMA. B daunot pabome obcyxcoaemcs npobrema oyeHKu GAuUsHUA SpaoueHma MuKpomeepoocmu Ha
NOBEPXHOCHDIL USHOC NIEHOK CEEPXEbICOKOU MONEKYIAPHOU Maccel noausmunena (CBMIID), obpabomannuix niazmoi
Husko2o Oasnenusi. Ee pewenue enepgvie 0Obl10 NOLYYEHO HA OCHOBE U3BECHHO20 3AKOHA U3HOca Apuapoa,
MOOUPUYUPOBAHHOZO € YUEMOM UCHONb308AHUSL ANNPOKCUMUPYIOWUX 3A6UCUMOCTEN OMPUYAMETbHBIX 2PAOUEHNO08
MUKPOMEEPOOCIU NOGEPXHOCMEl NO 21YyOuHe, PACCYUMAHHBIX HA OCHOBE IKCNEPUMEHMANbHbIX OAHHBIX, NOTYYEHHbIX
MEMOOOM HAHOUHOEHMUPOBAHUsL O 00pPA3y08 ¢ PaA3IUUHbIM épeMeHem obpabomku niasmou (om 3 0o 12 munym).
Oyenxa usnoca nposoounace 6 npoepammax ANSYS u MATLAB 6 coomsemcmeuu ¢ mpebosanusamu I OCT P HCO 14242-
1-2012 ¢ wucnonvzoeanuem paspabomaHHO20 AGMOPAMU Memood YUCIEHHO20 MoOenupoganus. Pezynomamul
MOOenUPOBanUsi NOKA3LIBAIONI, YMO MAKOU UHMeSPALbHbLIL Napamemp, KaKk COBOKYNHbIU 00beMHbliL USHOC, Y 00pa3yo08,
00paAbOMAHHBIX NAAZMOU HUZKO20 OABNEHUsl, 3HAYUMENbHO HUdIce, YeM )y HeobpabomauHuwix. Ycmanoseieno, 4mo Kax
JUHEUHbII, MAK U COBOKYNHbIN OObEMHbIN UBHOC YMEHbULAIOMCS C YBelUdeHUueM BpeMeHu WIA3MEeHHOU 00pabomKu
obpasya. Haubonvuee cnudicenue (8 4 paza no cpasnenuio ¢ HeobpabomanHvimu) noayueHo st 00pasyos ¢ epadueHmom
meepoocmu, NOLYHeHHbIM NIA3MEeHHOU 00pabomKou nogepxHocmu 6 meuenue 12 munym. Imo epemsi MONMCHO CUUMAMNb
MAKCUMATILHO 803MONCHLIM 0151 06pabomxku CBMIID naasmoil HU3Kko2o 0aeienus, max Kaxk odivHeliuiee y@eruyeHue
9MO20 BPEMEHU YBeNUYUBaen WEPOX08amMOoCmsb NOGEPXHOCMU 00pa3ya u, c1ed08amenvHo, KOIPGuyueHm mpeHusl.
Hcnonvzosanue naenox CBMIID, obpabomannvlx naasmou HU3K020 OAGNeHUs, 6 MOMAIbHOM JHOONpomese
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maszobedpennozo cycmaea (TOTHC) snauumenvHo CHU3UM UX UBHOC U BEPOSIMHOCHb OCMEONU3A U, MaAKum oopasom,
yeenuyum cpox cayocovr TOTBC.

KiloueBble c€JI0Ba: momanvHbili 9HOONpOmMe3 MA300e0PeHHO020 CyCcmasd, NnAaAmMa HU3K020 O0deleHus,
Mooenuposanue, U3HOC.
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V.I. PAKHALIUK, A.M. POLIAKOYV, P.K. SOPIN, O.V. MUKHINA

LOW-PRESSURE PLASMA TREATMENT OF UHMWPE USED IN TOTAL
HIP REPLACEMENT FOR REDUCING ITS WEAR

Abstract. This paper discusses the problem of evaluating the effect of a microhardness gradient on surface wear
of an ultra-high molecular weight polyethylene (UHMWPE) films treated with low-pressure plasma. Its solution was first
obtained on the basis of the well-known Archards wear law, modified taking into account the use of approximating
dependences of negative depth gradients of surfaces microhardness, calculated on the basis of experimental data obtained
by the nanoindentation method for samples with different plasma processing times (from 3 to 12 minutes). The wear
evaluation was carried out in the ANSYS and MATLAB software in accordance with the requirements of 1SO 14242-1
using the method of numerical simulation developed by authors. The simulation results show that such an integral
parameter as cumulative volume wear is significantly lower for specimens treated with low-pressure plasma as compared
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to untreated ones. It was found that both linear and cumulative volume wear decrease with an increase in the plasma

processing time of the sample. The largest reduction (4 times compared to untreated) was obtained for samples with a

hardness gradient obtained by plasma surface treatment for 12 minutes. This time can be considered the maximum

possible for processing UHMWPE with low-pressure plasma, since further increase in this time increases the roughness

of the sample surface and, consequently, the coefficient of friction. The use of low-pressure plasma treated UHMWPE

films in THR will significantly reduce their wear and the likelihood of osteolysis, and thus increase the THR lifespan.
Keywords: fotal hip replacement (THR), low-pressure plasma, UHMWPE, simulation, wear.
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JL.1. KYKCEHOBA, JI.A. KO3JIOB, M.C. AJIEKCEEBA

BJUAHUE CTPYKTYPbI MEJHBIX HOKPBITUI
HA PABOTOCITIOCOBHOCTD TAXKEJOHAI'PYXXEHHbBIX CTAJIbHBIX
ITAP TPEHUA

AnHotauusi. C  nosuyuu  83auUMOCEA3U  MPUOOMEXHUHECKUX U CMPYKMYPHBIX — XAPAKMEePUCmux
KOHCMPYKYUOHHBIX MAMEPUATIO8 NOKA3AHA MPUOOMeXHU4ecKas @ exmusHocms NOKpbIMull Ha OCHO8e Meou Ha CIAJIAX
PA3HO20 COCTNABA 8 YCILOBUAX MANCENOHASPYHCeHH020 Konmakma. OyeHeHbl nomepu HA USHOC NAP MPEHUs Cmalb —
CMAnL ¢ NOKPLIMUAMU U3 JAMYHU, HAHECEHHbIMU (DPUKYUOHHBIM MEMOOOM, MEOHbIMU NOKPLIMUAMU, HAHEeCeHHbIMU
2a30MePMUYECKUM MeNOoOOM, UOHHOU UMNIAHMAYUuel U NOKPLIMUAMU NIAEHKOU Medu, ChOpMUpoSannou 6 cpeode
Memanionaaxupyrowen cmasku. Onucan npoyecc GopMuposanuss U3HOCOCMOUKO20 CMPYKMYPHO20 COCMOSIHUA.
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Toxkazano, ymo He3asuUCUMO OM MEXHONO2UU NOBEPXHOCHIHO20 MOOUDUYUPOBAHUSE MeObIO ULU MEOHBIM CHILABOM 6 30He
KOHMaxmuou  Oegpopmayuu 6  pe3yiomame  CAMOOP2AHU3AUUU — CMPYKMYpbl  (opmMupyemcs  6mopudhblil
MOOUPUYUPOBAHHBINL MUKPOOObEM C XAPAKMEPHOU UBHOCOCMOUKOU KOMNOZUYUOHHOU cmpykmypou. Pearusayus
KOMRO3UYUOHHOU CIPYKMYPbl 30HbL Oehopmayuu npu mpeHuu, CmpyKmypHO-4yECmeumenvHvle COUCMEa Mamepuaid
KOMOPOU NOOYUHSIONCSL NPABUILY NOTONCUMENbHO20 2PAOUEHMA MEXAHUYECKUX CBOUCmS, obecneuusaem NosblUeHUe
00J1208eUHOCTNU MANCELOHALPYIHCEHHBIX NAD MPEHUSL.

KaroueBrble ci10Ba: usnoc, cmpykmypa, n08epXHOCHHbIE CLOU, MOOUDUYUPOBaHUe, MeOHble CRILABbL, NOKPLIMUSL,
cMazouHbvle cpeobi.
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L.I. KUKSENOVA, D.A. KOZLOV, M.S. ALEKSEEVA

INFLUENCE OF THE STRUCTURE OF COPPER COATINGS ON THE
PERFORMANCE OF HEAVY-LOADED STEEL FRICTION COUPLES

Abstract. From the point of view of the relationship between the tribological and structural characteristics of
structural materials, the tribological efficiency of copper-based coatings on steels of various compositions under
conditions of heavily loaded contact is shown. The wear losses of steel-steel friction pairs with brass coatings applied by
the friction method, copper coatings applied by the gas-thermal method, ion implantation and coatings with a copper film
formed in the medium of metal-cladding lubricant are estimated. The process of formation of a wear-resistant structural
state is described. It is shown that, regardless of the technology of surface modification with copper or a copper alloy, a
secondary modified microvolume with a characteristic wear-resistant composite structure is formed in the contact
deformation zone as a result of structure self-organization. The implementation of the compositional structure of the
deformation zone during friction, the structure-sensitive properties of the material of which obey the rule of a positive
gradient of mechanical properties, provides an increase in the durability of heavily loaded friction pairs.

Keywords: wear, structure, surface layers, modification, copper alloys, coatings, lubricating media.
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OLEHKU ®YHKIIMOHAJIBHOM HAJAEKHOCTH IMPU ®UHUIITHOM
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AHHOTauMsA. [Ipednosicena memoouxa oyeHku nokazamenetl QYHKYUOHAILHOU HAOEHCHOCIU NPU PUHULHOU
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A.V.NEMENKO, M.M. NIKITIN

ESTIMATES OF FUNCTIONAL RELIABILITY
IN FINISHING BY POLISHING

Abstract. A technique for evaluating the functional reliability indicators during surface finishing by grinding
and polishing is proposed. The technological process is characterized by a generalized control indicator, which is
considered as a non-stationary random variable, in which the mathematical expectation of the sections is given using a
power series, and otherwise the sections are equally distributed random variables. An algorithm for asymptotic
evaluation of the process over long time intervals is proposed, with the help of which formulas are obtained for such
indicators as the probability and mean time of failure-free operation of the process, considered as a non-recoverable
system, as well as its availability factor. The reliability of the methodology can be ensured by collecting data related to
the process under study.

Keywords: functional reliability, finishing, polishing, non-stationary process, availability coefficient, time to
faiure.
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A.C. AYJAPEB, E.B. HEUAEBA

PACUET KOJIMYECTBA AKTUBHBIX PEXXYIIIUX 3EPEH HA PABOUEM
IHOBEPXHOCTHU AJIMA3ZHOT'O HHCTPYMEHTA

AHHOTanMs1. B cmamve paccmompen Onpoc pacuéma KoIu4ecmaa aimMasHblx 3épen 6 pabouem cioe aimasHo-
abpasusnoeo pedcywjeco uncmpymenma. Jucno 3épen 8 KOHCMPYKMOPCKOU OOKYMEHmMayuu He 3a0aémcs, 3a0armcs
UL NAPAMEMPbL 2eOMEMPUYECKU He ONPEOeNeHHbIX PEedCYUUX KPOMOK U XAPAKMEPUCTNUKU AIMA30HOCHO20 ClOS,
maxue Kax, mun aimMasHo20 uid abpasusHo2o NOPOUIKA, €20 pasmepbl (3ePHUCMOCTY), KOHYEHMPAYUsl, 3aPOUeHHOCTD
anmasnozo cnosi. Buecme ¢ mem, Komuuecmeo 3épen uepaem GANCHEUULYio poib npu pacyéme u3HOCa UHCMPYMeHma,
pacuéme CunoBuIX XapaxKmepucmux, NPy U320MosIeHUU PENHCYWe20 UHCMPYMEHMA NO3605en CHPOSHO3UPOBATNL PACX00
AIMAazHo-abpa3U6HO20 NOPOWIKA, A MAKdICe CPOK CAYdHcObl uHcmpymenma. Paccmompenvt uemuvipe memooa, pasmvix
aemopos. B kauecmee npumepa Oviiu NOCUUMANbL N0 PA3HBLIM MEMOOUKAM YUCTA 3EPEH HA KOHYEBbIX AILMA3HbIX (pe3ax,
ouamempom 12 mm, npueedenvt damnHvle CHAMbIE C HAMYPDL.

KaoueBble cioBa: pescyuuii uncmpymenm, pesa, 3epHo, aimas, aiMasHo-abpasuenas oopabomxa.
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A.S. DUDAREV, E.V. NECHAEVA

CALCULATION OF THE NUMBER OF ACTIVE CUTTING GRAINS
ON THE WORKING SURFACES OF DIAMOND TOOLS

Abstract. The article considers the issue of calculating the number of diamond grains in the working layer of a
diamond-abrasive cutting tool. The number of grains in the design documentation is not set, only the parameters of
geometrically undefined cutting edges and the characteristics of the diamond-bearing layer, such as the type of diamond
or abrasive powder, grain size, concentration, overgrowth of the diamond layer are set. At the same time, the number of
grains plays an important role in calculating tool wear, calculating power characteristics, and in the manufacture of
cutting tools, it allows predicting the consumption of diamond-abrasive powder, as well as tool life. Four methods by
different authors are considered. As an example, the number of grains on the end diamond cutters with a diameter of 12
mm was calculated using different methods, data taken from nature are given.

Keywords: cutting tool, cutter, grain, diamond, diamond-abrasive processing.
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M.C. IEHUCOB, JI.1. IIETPEIINH, IT.A. YHEBOTAPEB, K.E. TABBIJIOB, C.M. IIETYXOBA

NCHHOJBb30OBAHUE JABJIEHUA JJIA ITIOBBILLTEHU A YCTOfI‘IHBOCTH
YIIPABJIEHUSA KPUCTAJUVIM3ALIUEN

AHHOTamMsl. Paccmompena 603MONCHOCHb UCHONB306AHUS 0AGIeHUs Ol NOGLIUEHUSL  YCIMOUMUBOCHU
YIpaeieHus Kpucmaiiuzayueli 60 pems aumvsa memaiid. Pezyiemamom pabomul asnsiemcsa HAUOeHHAs 3A8UCUMOCTb
MedAHCOY CKOPOCMbBIO OXAANCOCHUSL MEMAILTA U XAPAKMepoM usmenenus oasienus. B npoyecce pabomol akyenmuposano
BHUMAHUe HA makue gpakxmopul, Kaxk oug@ysus u ycaoxa, Ha ux e1uUAHUe Ha NOBbIULEHUE U NOHUICEHUe YCMOUYUBOCUL.
3amponym u pazobpan 80npoc KAcAOWUIICS BO3MYUEHUL GIUAIOWUX HA YCIMOUMUBOCIb YNPAGLEHUs KpUCcmaiiuzayuet,
MAaKux Kax cumepeemuyeckue 3Qghexmol 6 CIONHCHLIX MHOLOKOMNOHEHIMHBIX MEMALIUYECKUX CUCEMAX U PA3TUYHO20
pooa OMKIIOUEHUs NpU pe2yIupo8aHuu Napamempos npueood Hanoxcenus oaeienus. Ilpu uzyuenuu o0ObIYHOU
Kpucmanauzayuy Ouln cOenan 6bl800 0 MOM, 4MO C Y8eaudeHUeM UHMEHCUSHOCTNU OXAANHCOCHUS SPAHUYA YCIMOUYUBHIX
COCTOAIHULL PABHOBECUS COBUSAENICA 8 CINOPOHY OONBULUX NEPEOXAANCOEHUU.

KaroueBsle cinoBa: xpucmannusayus, 0dagieHue, agmomamu3ayis, usmeHeHue memnepanypol.
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M.S. DENISOV, D.I. PETRESHIN, P.A. CHEBOTAREYV, K.E. DAVYDOV, S.M. PETUKHOVA

USING PRESSURE TO INCREASE THE STABILITY
OF CRYSTALLIZATION CONTROL

Abstract. The possibility of using pressure to increase the stability of crystallization control during metal casting
is considered. The result of the work is the found dependence between the cooling rate of the metal and the nature of the
pressure change. In the course of the work, attention is focused on such factors as diffusion and shrinkage, their influence
on increasing and decreasing stability. The question concerning disturbances affecting the stability of crystallization
control, such as synergetic effects in complex multicomponent metal systems and various kinds of shutdowns when
regulating the parameters of the pressure superposition drive, is touched upon and analyzed. When studying conventional
crystallization, it was concluded that with an increase in the cooling intensity, the boundary of stable equilibrium states
shifts towards large supercooling.

Keywords: crystallization, pressure, automation, temperature change.
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A.A. BOXKOB

K BOITPOCY O KOJIEBAHUAX UHCTPYMEHTA IIPU TOYEHUU
C OIITIO3UTHbBIM PASMEIIEHUEM PE3I1IOB

AnHOTammsi. Paccmompenvt konebanusi Ons Ciyuas 08yXpe3yo8020 (PACOHHO20 MOYEHUs € ONNO3UMHbIM
pazmewenuem pesyos. Paccmompena neycmotivusas opma Konebanuil cucmemvl pesey — 3d20MO6KA 6 npoyecce
mouenust. Ilpedcmasaenvl 3a8ucumocmu no3goJsiowue oyeHums BEIMUUHbl Koaebanuil npu obpabomxe. Ilpusedeno
peuterue npeodiodAHCeHHOU 3a0ayu OISl KOHKPEMHO20 CAY4asl, NOOMEepIcOauieco meopemuyeckue npeonoaioHCceHusl.

KawueBble cia0Ba: 08ype3yosoe mouenue, KOLIeKmop, (QACOHHAS NOBEPXHOCMb, KOACOAHUS, KA4ecmeo
NOBEPXHOCMU, MOYHOCHIb.
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A.A. VOZHZHOV

FOR ON THE QUESTION OF TOOL VIBRATIONS DURING TURNING
WITH OPPOSITE CUTTER PLACEMENT

Abstract. Oscillations are considered for the case of two-cutter shaped turning with opposite placement of
cutters. An unstable form of vibrations of the system cutter - workpiece in the process of turning is considered.
Dependences are presented that allow estimating the magnitude of fluctuations during processing. The solution of the
proposed problem for a specific case, which confirms the theoretical assumptions, is given.

Keywords: Water desalination technologies, vacuum distillation, chamber, pressure, distillate vapor
separation.
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A.®. TPETBAKOB

IHNPOEKTUPOBAHUE TEXHOJOI'MYECKHUX ITPOIHECCOB
MU3I'OTOBJIEHUE U3AEJIUMA U3 METAJLJIMYECKUX TIOPUCTBIX
MATEPHUAJIOB HA OCHOBE TEXHOJIOTHUYECKOH
HACJIEACTBEHHOCTH

AHHoTanusi. Memannuueckue nopucmoie mamepuanvl (IIM) omauuaromces: 3HauumenbHbiM pazHoobpazuem
MUN08 CMpyKmypooopazylouux 1eMeHmos U MmexHoI02UYEeCKUX npoyeccog ux uzeomosienus. Cozoanue mexnono2ui
nonydeHus: u30enuil ¢ 3a0aHHLIMU CEOUCMBEAMU GbINOIHEHO HA OCHOBE SBIICHUSL MEXHON02UYECKOU HACIeOCMEEHHOCTU.
OcnogHoll npuHyun MoOEIUPOBAHUsL NOPUCHIBIX CIPYKMYP COCHMOUM 8 WOM, YMO CIONCHLIU DeanbHblll 00beKm
3AMEHSIOM 2eOMEMPUIECKOl MOOebI0, OOCMYNHOU OISl MaAMeMamuieckoeo mooeaupoganus. Ilpusedena 6n0xk-cxema
NPOEKMUPOBAHUS MEXHON0SUHECKUX NPOYECCO8 U320MOBNEHUs WmMAaMnoceapuulx usdeauii uz IIM ¢ 3adannvimu
ceovcmeamu. Paspabomannas memoouxa peanu308ana npu co30aHuu OecKapKAcCHuIX Guibmpos co cghepuieckumu
Qurbmposnemenmamy U3 NOPUCMBIX CEMUAMBIX MAMEPUALOE OJisl OUUCIMKU HCUOKOCMEN U 2308 OM MEXAHUYECKUX
3azpsizHenutl. Pesynomamosl cmenooevix ucnvblmanus NOKA3AuU, YmMo U320MOGIEHHble WMAMNOCEapHble Quibmpbl
obecneuusarom mpeoyemyro moHKOCHb OYUCKU NPU MAKCUMATLHOU NAowWaou Quibmpayuu u 3a0aHHbIX PACXOOHbIX
Xapaxmepucmukax Guibmpyemou cpeobi.

KnioueBble c0Ba. memaniuueckue Hopucmole cemuamvle MAmepuansl, MKAHbIE NPOGOIOUHbIE CEMKU,
NpoeKmuposanue, MexHOIOSUYECKUll Npoyecc, MeXHOA0SUYECKds HACIe0CBEHHOCHb, MOOEIUPOSaAHUe NOpucmou
CMPYKmMYpol, WMamnoceapuoe usoeiue, QUibmp, moHKOCMb OUUCHKU.
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AF. TRETYAKOV

DESIGN OF TECHNOLOGICAL PROCESSES OF MANUFACTURE
OF PRODUCTS FROM METALLIC POROUS MATERIALS ON THE BASIS
OF TECHNOLOGICAL HEREDITY

Abstract. Metal porous materials are distinguished by a significant variety of types of structure-forming
elements and technological processes for their manufacture. The creation of technologies for obtaining products with
desired properties is based on the phenomenon of technological heredity. The basic principle of modeling porous
structures is that a complex real object is replaced by a geometric model available for mathematical modeling. A block
diagram of the design of technological processes for the manufacture of stamped and welded products from PM with
specified properties is given. The developed technique was implemented in the creation of frameless filters with spherical
filter elements made of porous mesh materials for purifying liquids and gases from mechanical impurities. The results of
bench tests showed that the manufactured stamp-welded filters provide the required fineness of purification with a
maximum filtration area and given flow characteristics of the filtered medium.

On the basis of the developed methodology for designing technological processes for producing annular parts
by compression, technological processes for manufacturing parts "Flange" and "Thrust ring" have been developed, which
make it possible to increase the material utilization factor and reduce material consumption. A comparative analysis of
material utilization factor in the manufacture of ring parts by punching and punching rings with punching and punching
of an oval blank and subsequent compression.

Keywords: metal porous mesh materials, woven wire meshes, design, technological process, technological
heredity, porous structure modeling, stamped product, filter, fineness of cleaning.
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A.B. TIO/IBUHILIEB

AHAJIMTUYECKOE ONPEJAEJIEHUE OCEBOI CHJIbI
N KPYTAIIEI'O MOMEHTA ITPU CBEPJIEHUHA ITOJIMMEPHbBIX
KOMITIO3UIIMOHHBIX MATEPHUAJIOB

AHHOTamMs. B cmamve paccmompen 6onpoc meopemuuecko2o onpedeneHus CUiosblx hakmopos, a UMeHHO
0CeBoll CUbl U KPYMAWE20 MOMEHMA, BOZHUKAIOWUX NPU CEEPACHUU NOTUMEPHBIX KOMNOZUYUOHHBIX MAMEPUAos.
Ocesas cuna npomusodeticmeyem o0gudcenuio nooawu. Ilo Hell paccuumvléaiom Ha NPOYHOCMb OeMAIU MeXAHUIMA
nOOAYU CEEPIUTLHO20 CIAHKA. Benuuuna Kpymsiue2o MOMEHMA NPy C8EPLeHUU UMeenl MAKICe 8ANCHOE 3HAUEHUe, MAK
KaKx no smoi eeaudune nooouparom MOWHOCHb APUB0Od CMAHOYHO20 060PYO0BAHUS, PACCHUMBIBAION NPOYHOCHIb
peodicyueco uncmpymenma. Benuuunvl ocegoii cunvl, Kpymsiue2o MOMEHmMa 603MONCHO NOLYHUUMb PAZHBIMU NOOX00AMU,
Hanpumep, 8 xo0e mpyooEMKO20 HAMYPHO20 IKCREPUMEHMA, IMNUPULECKU U anarumuyecku. /s onpedenenus 0cesol
CUTbL U KPYMAWE20 MOMEHMA NPU CEEPIEHUU NOTUMEPHBIX KOMNOZUYUOHHBIX MAMEPUANOE NPEONA2Aemcsl UCNOIb3068AMb
AHATUMUYECKUE BbIPAICEHUSI.

KnroueBble ciioBa: ceepienue, ceepio, oceedas cuid, Kpymswuti MOMeHm, NOIUMEPHbIE KOMNOSUYUOHHbLE
Mamepuansl, yeneniacmuk, Pelcywutl UHCMpYyMeHm, CULbl PE3aHUsL, PEeCYUas KPOMKA.
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A.V.PODVINTSEV

ANALYTICAL DETERMINATION OF AXIAL FORCE AND TORQUE
WHEN DRILLING POLYMER COMPOSITE MATERIALS

Abstract. The article considers the issue of theoretical determination of force factors, namely axial force and
torque, arising during drilling of polymer composite materials. The axial force counteracts the feed movement. According
to it, the strength of the details of the feed mechanism of the drilling machine is calculated. The amount of torque during
drilling is also important, since according to this value, the drive power of the machine equipment is selected, the strength
of the cutting tool is calculated. The values of axial force and torque can be obtained by different approaches, for example,
during a laborious field experiment, empirically or analytically. To determine the axial force and torque when drilling
polymer composite materials, it is proposed to use analytical expressions.

Keywords: drilling, drill, axial force, torque, polymer composite materials, carbon fiber, cutting tool, cutting
forces, cutting edge.
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