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Crenano FO.C. 0-p mexn. nayx, npogp. (Poccus)
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Omeemcmeennblil cekpemapb.:
Troxta A.B. kano. mexu. nayx

Aopec pedaryuu

302030, r. Opern, yi1. MockoBckast, 34
+7(920)2806645, +7(906)6639898
http://oreluniver.ru

E-—mail: radsu@rambler.ru

3aper. B ®enepanbHoit ciyx0Oe o
Haa30py B chepe CBsA3H, NHPOPMAIMOHHBIX
TEXHOJIOTHIT ¥ MaCCOBBIX KOMMYHHKAIIHIL.
CauzereinbctBo I[TH Ne @C77-67029

ot 30 aBrycra 2016 rona

TloxnucHoii nuexe 29504
o 061)CZ[HHCHHOMy Karajiory
«ITpecca Poccun»

© OT'Y umenn U.C. TypreHesa, 2020

(I)yHI[aMeHTaJII)HI)Ie U IIPUKJIATHBIC
l'[pOﬁ.]'IeMbI TEXHUKHU U TEXHOJIOTUHN

VYupenutens — denepalibHOE roCyIapCTBEHHOE Or0KETHOE 00pa30BaTENIbHOE yUPEXKICHUE
BBICIIETO 00pa3zoBanus «OpaoBckuii rocyaaperBennblii yuusepceuteT nmenn U.C. Typrenesa»

(OI'Y umenn U.C. Typrenesa)

Conep:xkanue

Mamepuanst mexcoyHapoonoil HAyuHO-mexXHUYecKoil Kongepenyuu
«/Iunamuka, HaA0eIHCHOCHb U 00J1208€UHOCHIL MEXAHUYECKUX U OUOMEXAHUYECKUX CUCHIEM)

CEKE(M}I «TEXHOJ'IDZMM, mamepuaibl U UHCHIPDYMEHMbL)

Osuunnukos B.B., Yuesamkuna H.B., Cnesko M.IO., Jlykvanenxo E.B., Axymuna C.B., Kypbamosa
M.A. BiusiHMe NpeaBapUTe/IbHON yJbTPa3BYKOBOil 00pa0oTKH THTAHOBOIrO CILUIaBa BT6 Ha
CTPYKTYPY NOBEPXHOCTHOTO CJIOSI, TOABEPTHYTOr0 HMILIAHTAILINN
bypunuw HU.H., Kyy B.B., HHanun A.A., Tiomionos J.H. CoBeplieHCTBOBAaHHE METOl0B
NMPOEKTHPOBAHNS HEKOTOPBIX BUIOB PEKYIero HHCTPyMeHTa
Jlu C., T'anunoeckuii A.JI., Abawun M.HU., Kpasuenko H.H. IlepcrieKTUBHAsi KOHCTPYKLHSI M
TEeXHOJIOTHsl JHATHOCTUKH MHCTPYMEHTA /ISl yTUIN3alHH KOMIIO3UTOB
Jyoapes A.C., [lodsunyes A.B. OmpeneleHHe KpyTSAINero MOMEHTa TpPH CBepJeHHH
yriemiacTuka
Rescuna E.A., Cenemenes M.@., Kosanesa B.C., Jleswuna K.B., Munaesa E.M. UccinenoBanus
BJIMSIHMS TOHKOINJIEHOYHOT0 MOKPBHITHS HA Mpolece TeNnJ1000pa3oBaHus NP 00padoTKe .............
Beseuna E.A., Cenemenese M.@., Kosanesa B.C., Jleswuna K.B., Munaesa E.M. IloBblmieHue
CTOHKOCTH HHCTPYMEHTA 32 cueT HaHeceHHUsl Ha padoyne MoBepxXHOCTH GpTopupoBaHHbIX [TAB..
Kyxcenoesa JI.1., Koznoe /[.A. Jlernpopanue nosepxnocty cramu 30XI'CH2A nuist noBpimenns eé
TPHGOJIOTHYeCKHX XapaKTePHCTHK
Jlaspunenxo B.IO., Ionakos A.O. Pa3paGoTka MeTOAMKM NPOEKTHPOBAHUS TEXHOJIOTHYECKUX
MPOIecCOB H3rOTOBJIeHHs AeTaleil THNA «Koab1mo» cikaTneM
Jlebeoesa /].A. BapuaHThl TedeHHs MeTA/LIA IPH BbIIABIHBAHHH CTAKAHOB ¢ KOHHYECKHUM JHOM........
Myxameossanosa A.A., Hxcanos U.A., Acvincapees A.A. BoilokHOoOpa3yolue cBOiCTBAa HeQTAHBIX
MeKoB
Pewuxos E.O. PannaiibHoe BblJaBJIHBAHHE 110J10i IUJIMHIPHYECKOIl 3aT0TOBKH ¢ BHYTPEHHUM
BBICTYIIOM
Xapuenxo A.O., Xapuenko A.A. CTPYKTYPHO-KOMIIOHOBOYHBI CHHTe3 MOJCHCTEM MOIYJIei s
BHYTpeHHel pe3b6000padoTKu
Xapuenko A.O., Hacosumuna A.C. CTpyKTYpa pe350000padaThIBAIOLIEr0 MOAY.ISA ¢ MEXAaHM3MaAMH
napajuieJibHOi KHHEMATHKH
Llexosyesa T.B., Illexosyeéa E.B. OueHka KOHTAKTHBIX pa3pylleHuii 3y0beB 1o 0OKOBBIM
NOBEPXHOCTAM
Bsanxos B.I, Lupros I1.A. BoccTaHoB/JeHHEe W3HOLIEHHBIX MNMOBEPXHOCTEH
YYTYHHBIX H CTAJILHBIX /IeTaJjleil 3JIeKTPOAYIroBoii HAIIABKON eppOMATHUTHOM IHXTOI .............
Tooocaes 3.A., Kpiokosckas H.C., Hnvuenxo E.H., Anexcees U.C., I'ooxcaes T.3. Konuenums
CO31aHHSI CTeHAA /51 HCHBLITAHHS CHCTeMBI YNPaBJIeHHs OeCHHJIOTHBIM 3epPHOYOOPOYHBIM
KoMOaiiHOM
Jonoenousn A.B., Mameeenxo B.T. UcnoJib30BaHUE MECTHBIX KJIHMATHYECKHX PeCypcoOB X0J10Ja
B KOMOMHHMPOBAHHBIX IHKJAX MHKPOTra3oTypOHMHHBIX JBHTaTeleii 1Is1 pacmpeeseHHOI
IHEPreTHKH
Hemenxo A.B., Huxumun M.M. JInHeiiHas PEKOHCTPYKLMS MOJIOKEHHS KOHTPOJIHPYEMOIo
o0beKkTa
Xapuenko A.O., bpaman C.M., Braoeykaa E.A. MopjeJupoBaHue AMHAMHYECKOI0 BO3/IeHCTBUSA
HHCTPYMEHTA H 3ar0TOBKH IPH KPYIJIOM HLTH(OBAHUH B IIABYYHX MACTEPCKHX...

Deooposckas H.K., @Pedoposckuii K FO. TIyTn cHM:KeHUsI mpHeMa 3a00pPTHOI BOABI cUCTeMO¥
OXJIAKIEHHsI CY/I0BOi YHEProyCTAHOBKOM
Dedoposckas HK., @edoposckuii K.IO., Enusamos B.B. YdeT jkojorudeckoro ¢paxkropa mpu
oneHke 3(p(peKTHBHOCTH CHCTEM OXJIAKIEHHS CYAOBBIX JHEProyCcTAHOBOK
Tonosun B.U., Paouenko C.FO. CucTeMa MOHMTOPHHIA COCTOSIHMSI MHCTPYMEHTa B YCJIOBHSAX
CepHiiHOro MPON3BOACTBA
Boxouckuii  A.M., Bapmunckas HUMU., Puiockos A.J. TIpoeKTHPpOBaHHE MAHMIYJISATOPOB
MHHHMAJIBHOH Macchl ¢ KOMIIEHcalHeil mepeMemeHuit
Xpomos E.B., Mopesa HM.H. JKcniepUMEHTA/IbLHbIC HCCIEA0BAHUS XaPAKTEPUCTHK BHYTPEHHEr0
TpeHHs Pe3NHOBBIX racHTe el B KAHATHBIX MAIIHHAX

18

23

33

40

50

55

61
68

72

78

85

95

103

112

117

124

136

141

152

157

161

169

180

)KypHaJ'l BXOJUT B ((Hepeqeﬂb PEUCH3UPYEMBIX HAYTHBIX MSIlaHHﬁ, B KOTOPBIX NOJIKHBI OBITH 0Hy6ﬂl/lKOBaHBI OCHOBHBIC HAY4YHBIC PE3YIIbTAThI Z[HCCCpTaHHﬁ Ha COUCKaHHUEC
YUCHOH CTEeNeHH KaH/H/1aTa HayK, Ha COMCKaHHe YUEHOI CTeneHH IoKTopa Hayk» BAK 1o ciemyronmm rpymnaM HayqHbIX CIeIHaTbHOCTEeH:
05.02.00 — MaIMHOCTPOCHHE U MAIIMHOBEICHUE;

05.11.00 — npuGopocTpoeHne, MEeTPOIOT s U HHHOPMALHOHHO-U3MEPUTEIbHBIEC CUCTEMBL.

Kypuan unaexcupyercs B cucteme Poccuiickoro naaekca Hay4qnoro mutupoBanns PUHI], a taxke Google Scholar



Scientific and technical journal
Published since 1995
Issued six times a year

Ne 4-2 (342) 2020

Fundamental and Applied Problems
of Engineering and Technology

The founder — Federal State Budgetary Educational Institution of Higher Educational
«Orel State University named after 1.S. Turgenev»

gOreI State Universitz!

Editorial Commitee
Editor—in—chief
Radchenko S.Yu. Doc. Sc. Tech., Prof.

Editor—in—chief Assistants:

Barsukov G.V. Doc. Sc. Tech., Prof.
Gordon V.A. Doc. Sc. Tech., Prof.
Podmasteryev K.V. Doc. Sc. Tech., Prof.
Polyakov R.N. Doc. Sc. Tech., Prof.

Shorkin V.S. Doc. Sc. Ph. — Math., Prof.

Member of editorial board:

Bukhach A. Dac. Sc. Tech., Prof. (Poland)
Golenkov V.A. Doc. Sc. Tech., Prof. (Russia)
Dyakonov A.A. Doc. Sc. Tech., Prof. (Russia)
Emelyanov S.G. Doc Sc. Tech., Prof. (Russia)
Zapomel Ya. Doc. Sc. Tech., Prof. (Czech Republic)
Zubchaninov V.G. Doc. Sc. Tech., Prof.
(Russia)

Kirichek A.V. Doc. Sc. Tech., Prof. (Russia)
Kopylov Yu.R. Doc. Sc. Tech., Prof. (Russia)
Kuzichkin O.R. Doc. Sc. Tech., Prof. (Russia)
Kukhar V.D. Doc. Sc. Tech., Prof. (Russia)
Lavrynenko V.Yu. Doc. Sc. Tech., Prof. (Russia)
Li Shenbo. Cand. Sc. Tech., Assist. Prof (China)
MirsalimovV.M. Doc. Sc. Ph. — Math., Prof.
(Azerbaijan)

Mulyukin O.P. Doc. Sc. Tech., Prof. (Russia)
Osadchy V.Ya. Doc. Sc. Tech., Prof. (Russia)
Pilipenko O.V. Doc. Sc. Tech., Prof. (Russia)
Raspopov V.Ya. Doc. Sc. Tech., Prof. (Russia)
Savin L.A. Doc. Sc. Tech., Prof. (Russia)
Smolenzev V.P. Doc. Sc. Tech., Prof. (Russia)
Soldatkin V.M. Doc. Sc. Tech., Prof. (Russia)
Starovoitov A.l.Doc. Sc. Ph. — Math., Prof.
(Belarus)

Stepanov Yu.S. Doc. Sc. Tech,
(Russia)

Heifets M.1.Doc. Sc. Tech., Prof. (Belarus)

Executive secretary:
Tyukhta A.V. Candidate Sc. Tech.

Prof.

Address

302030 Orel, Moskovskaya ul., 34
+7(920)2806645, +7(906)6639898
http://oreluniver.ru

E-mail: radsu@rambler.ru

Journal is registered in Federal Agency of
supervision in sphere of communication,
information technology and mass
communications. The certificate of registration
PI Ne FS77-67029 from 30.08.2016

Index on the catalogue of the
«Pressa Rossii» 29504

© Orel State University, 2020

Contents

Materials of the international scientific and technical conference

«Dynamics, reliability and durability of mechanical and biomechanical systems»

Section ""Technologies, materials and tools"

Ovchinnikov V.V., Uchevatkina N.V., Slezko M.Yu., Lukyanenko E.V., Yakutina S.V., Kurbatova |.A.
Influence of preliminary ultrasonic processing of vt6 titanium alloy on the structure of a surface
layer after implantation
Burilich I.N., Kuts V.V., Panin A.A., Tyutyunov D.N. Improvement of methods of designing some
kinds of cutting tool
Li X., Galinovsky A.L., Abashin M.I., Kravchenko I.N. New construction and technological solutions for
creating a tool for disposal of composite materials and the method of their ultrastry diagnostics.....
Dudarev A.S., Podvintsev A.V. Determining torque when drilling carbon fiber ...
Zvyagina E.A., Selemenev M.F., Kovaleva V.S., Levshina K.V., Minaeva E.M. Studles of the mfluence
of thin film coatlng on the heat formation process during processing
Zvyagina E.A., Selemenev M.F., Kovaleva V.S., Levshina K.V., Minaeva E.M. Increasing the stability
of the tool at the expense of application to the working surfaces of fluorated surfaces.........cccccccccceeeee
Kuksenova L.1., Kozlov D.A. Alloying the surface of steel 30KHGSN2A to increase its tribological
characteristics
Lavrinenko V.Yu., Polyakov A.O. Development of the method of design of technological processes
of manufacturing of fing-shaped parts by compression
Lebedeva D.A. The study of the combined extrusion of glasses with a conical bottom part.................
Mukhamedzyanova A.A., Ihsanov |.A., Asylgareev A.A. Fiber-forming properties of heavy pyrolysis
tar’s pitches
Reschikov E.O. Hollow cylinder billet with an internal protrusion radial pressing...

Kharchenko A.O., Kharchenko A.A. Structural-layout synthesis of modules subsystems for |nternal
threading
Kharchenko A.O., Chasovitina A.S. Structure of a thread processing module with parallel
kinematics mechanisms
Shehovtseva T.V., Shehovtseva E.V. The estimation of gears contact failures over the tooth surfaces...........
Vyalkov V.G., [Glazunov S.N] Tsirkov P.A. Restoration of worn surfaces from cast iron and steel
parts by electric arc welding with ferromagnetic charge
Godzhaev Z.A., Kryukovskaya N.S., llchenko E.N., Alekseev I.S., Godzhaev T.Z. The concept of
creating a stand for testing the control system of an unmanned combine harvester ...

Dologlonyan A.V., Matviienko V.T. Use of local cold climate resources in combmed cycles of
microgas turbine engines for distributed power engineering
Nemenko A.V., Nikitin M.M. Linear reconstruction of the controlled object poSition.........
Kharchenko A.O., Bratan S.M., Vladetskaya E.A. Simulation of the dynamic impact of tools and
workpieces during round grinding in floating workshops
Fedorovskaya N.K., Fedorovskiy K.Yu. Ways of reducing intake water reception by the cooling
system of a ship power plant
Fedorovskaya N.K., Fedorovskiy K.Yu., Enivatov V.V. Accounting the environmental factor when
evaluating the efficiency of the cooling systems of ship power plants
Golovin V.1., Radchenko S.Yu. Tool condition monitoring system in serial production conditions ....
Bokhonsky A.l., Varminkaya N.I., Ryzhkov A.l. Elastic object designing for the research of the
optimal portable rotational motion around fixed axis
Khromov E.V., Moreva I.N. Experimental research of characteristics of internal friction of rubber
extinguishers in rope machines

72
78

85

95
103

112

117

124
136

141

152

157
161

169

180

“The journal is included in the «List of peer—reviewed scientific publications in which the main scientific results of dissertations for obtaining the scientific degree of the candidate of sciences,
for the academic degree of the doctor of sciences» of the Higher Attestation Commission for the following groups of scientific specialties:

05.02.00 — machine building and engineering science;
instrument making, metrology and information-measuring systems.

05.11.00—

The journal is indexed in the system of the Russian Science Citation Index (RSCI), and Google Scholar



(I)yHZ[aMeHTaJIbHLIe U NMPpUKJIAIHbIC l'lpOﬁ.]'IeMLI TEXHUKH H TEXHOJIOI'HHA

CEKUUA « TEXHOJIO N, MATEPUAJIbI
N NHCTPYMEHTBbI»

YK 621.891 DOI: 10.33979/2073-7408-2020-342-4-2-3-17

B.B. OBUMHHHUKOB, H.B. YHEBATKHMHA, M.I1O. CJIE3KO,
E.B. JIVKBAHEHKO, C.B. AIKYTUHA, NU.A. KYPGATOBA

BJUSAHUE ITPEJIBAPUTEJBLHOM YJIBTPA3BYKOBOM OBPABOTKHA
TUTAHOBOI'O CIIJIABA BT6 HA CTPYKTYPY TIOBEPXHOCTHOI'O
CJI1O41, IIOABEPTHYTOI'O UMIIVTAHTAIIUA

AHHOTAUsA. B cmamve npugodumcs uccie0osanue no uMRIAGHmMayuu cepebpa mumanosoco cniasa BT6.
Toxazano, ymo uOHHAS UMNIAHMAYUS CNOCOOCMBYEm CO30AHUI0 6 NOBEPXHOCTNHOM Cl0€ MUUEHU CHCUMATOUUX
HANpsDICEHUtl, Ymo  NO380JiAem  NOGbICUMb  NOKA3AMENU  BbIHOCAUBOCMU — 0bpabamvleaemozo  chiaéa  npu
3Haxonepemennvlx Hacpyskax. Y30 npusooum K popmuposanuio Ha noeepxHocmu muuieHu u3 cniaga BT6
HAHOCMPYKMYPUPOBAHHO20 Clos. B pezynbmame ynompazeykosoul yoapHoii odpabomku cmpykmypa noepxHoCmHo20
Cll0s1 npemepnesaem CyujecmeeHHble U3MeHeHUs..

KiwueBble clI0Ba: mumanogble CHAAGbI, UOHHASL —UMWIGHMAYUS, — YIbMPA38YKOSds obpabomka,
MUKPOCMPYKMYPA.
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V.V. OVCHINNIKOV, N.V. UCHEVATKINA, M.YU. SLEZKO,
E.V. LUKYANENKO, S.V. YAKUTINA, ILA. KURBATOVA

INFLUENCE OF PRELIMINARY ULTRASONIC PROCESSING OF VT6
TITANIUM ALLOY ON THE STRUCTURE OF A SURFACE LAYER
AFTER IMPLANTATION

Abstract. The article presents a study on the implantation of silver titanium alloy VT6. It has been shown that
ion implantation contributes to the creation of compressive stresses in the surface layer of the target, which makes it
possible to increase the endurance indices of the processed alloy under alternating loads. Ultrasonic processing leads to
the formation of a nanostructured layer on the surface of a VT6 alloy target. As a result of ultrasonic impact treatment,
the structure of the surface layer undergoes significant changes.

Keywords: titanium alloys, ion implantation, ultrasonic treatment, microstructure.
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W.H. BYPWUJINY, B.B. KV1I, A.A. ITAHUH, /I.H. THOTIOHOB

COBEPHIEHCTBOBAHME METO/J10B IPOEKTUPOBAHUA
HEKOTOPBIX BU1OB PEXXYIIEI'O HHCTPYMEHTA

AHHOTANMs. B dannoli cmamve npeonazaemcs Mamemamuieckas Mooeib, NpUMeHsemMas Rpu nPpoeKmuposanuu
HEKOmMOopbiX paznosuonocmell pexcywezo uncmpymenma. Ilpedcmasnena menoenyus pazeumus yKazauHo2o nooxood.
Bvinonneno uccnedoganue ouanazonoe usMeHeHus: Yeno2o psod 2eoMempuyeckux napamempos YKA3aHHbIX 00beKmos
npoexmupoganusi. Hatioenvl coomsemcmsyowjue noxkanvhsie sxcmpemymol. Tlonyuena @yyHKyuoHanoHas cesa3b mMexicoy
u3yyaeMbiMu 8eIULUHAMU.

KuaroueBble coBa: pacuemuvie napamempul, JOKATbHBIL IKCMPeMyM, OONYCmumbvle Spanuybl UCCIe0yemMblx
BENIUUUH.
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[.N. BURILICH, V.V. KUTS, A.A. PANIN, D.N. TYUTYUNOV

IMPROVEMENT OF METHODS OF DESIGNING SOME KINDS
OF CUTTING TOOL

Abstract. This paper proposes a mathematical model used in the design of some varieties of cutting tools. The
development trend of this approach is presented. A study was made of the variation ranges of a number of geometric
parameters for these design objects. The corresponding local extremes are found. The functional relationship between

the studied values is obtained.
Keywords: calculated parameters, local extremum, permissible boundaries of the studied quantities.
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C. JI1, A.J1. TAJITMHOBCKUI, M.U. ABAIIIVH, U.H. KPABUEHKO

HEPCIIEKTUBHASA KOHCTPYKIUA U TEXHOJIOI'USA AUAT'HOCTUKH
HUHCTPYMEHTA UIA YTUJIM3ALIUU KOMITIO3UTOB

AnHoTauusi. Cmambes nocesaujeHa 6ORPOCAM CO30AHUS UHCMpyMeHma (Hoocell), npumeHsemozo O/
VIMUIU3AYUY NOTUMEPHBIX KOMROUYUOHHBIX MAmepuaios. AKmyanbHOCHb 6blOPAHHOU MeMAamuKy npeoonpeoeieHa
HeobX00UMOCmbIO peuteus 3a0ay NO8bIUEeHUsI CIMOUKOCU U pecypcd Hodcell, Ymo KpaliHe 8aXicHO 04 obecneueHus
boniee BbICOKUX MEXHUKO-IKOHOMUYecKux noxasamenei. CmedcHou 3adaueti O1si OMEYECMEEHHOU IKOHOMUKU U
NPOMBIUWIEHHOCIU SIGNSAEMCSl peulenue npobiemvl umMnopmosameujenus 0aHHoz2o 6uoa npooykyuu. Ce200Hs Kak
VCMaHOBKYU Ol YMUAU3AYUU KOMRO3UMOS8 (OpOOUIKY), MaK UHCMPYMEHm U KOMIJIeKmyiowue, KaK npasuio,
ucnonwvzyromes 8 PO umnopmmuozo npoussoocmea, wawe ececo KHP. Ilpeonazaemvlil Ha polHKe UHCIPYMEHM umeem psio
CYWECMBEHHbIX HeOOCMAMKO8, 0 KOMOPbIX 00CMAMOYHO NOOPOOHO paccKa3aHo 6 cmamve. MmenHo smu Hedocmamku u
HeobX00uMo ObLIO pewams, U ¢ MO Yeablo A8Mopamu RPedlodCeH HOBAsL KOHCMPYKYUst COOPHO20 HOJICA, 8 KOMOPOU
nPedyCMOMPEHO UCNOAb306AHUEC CMEHHbIX Nepemadusaemvlx niacmut. Kpome moeo, OauHas KOHCMPYKYUsL HOMCA
NO360J51em UCHOb3068AMb PENCYUYIO RAAMUKY C O8YX CIOPOH, YMO 8ANCHO, 8 MOM YUCAE, ¢ MOYKU 3PEHUsl COKPAUeHUS.
6pemMenU, mpebyemMo2o Ha 6anrancuposky pomopa opobunxu. Ilpu evlbope mamepuanog pexicyweti yacmu UHCmpymeHma
NPUMEHSUIACL  HOBASL  MEXHON02UsI OUASHOCMUKU, UCHOb3YIOWAs. 6 Kayecmee UHCMPYMEeHmMA UMUMAYUOHHO20
6030€licmBUst BbLCOKOCKOPOCMHYIO CYCHEH3UI0, COOEPACAUYIO NOPOULOK NOTUMEPHO20 KOMHOZUYUOHHO20 MAmepuald
(6000—nonumepnas ouacnocmuka). B pezyrnomame uccinedosanutl, pe3yibmamsl KOMOPbIX NPeOCmMAsienvbl 8 Cmamuye,
NOKA3GNU, YMO U HOBbLL MemOO OUACHOCMUKU, U KOHCMPYKYUsL HOJCA UMEIOm NEePCnekmuesbl Ok NPAKMUYecKo2o
npumenenus. Ilpednodcena moodenvb cOOpHO20 uUHCMPYMeHmMA Ol VIMUIUZAYUU KOMNHO3UMO8, NOMEHYUATbHO
001a0a10WaAsL BLICOKUMU IKCNIYAMAYUOHHBIMU c8oticmeamu. Pezynvmamol uccredosanuti nOOmeepaicoaromes: OaHHbIMU
CPABHUMENBHO20 AHANUZA PAZTUYHBIX MEMOO08 OUASHOCIUKY U NPOYHOCHHbIMU PACYEMAMY UHCHPYMEHMA.

KaioueBsbie cioBa: Pomopuvie OpoOunKu, pesjicywjuti UHCMpyMenm, YIbmpacmpyiunas 6000—NOoauMepHas
QUAZHOCMUKA, NOTUMEPHBLI KOMNOZUYUOHHBIIL MAMEPUAJL.

Hccneoosanusa evtnonnanucy 6 pamkax cpanma POOH 18-29-18081.
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X. LI, A.L. GALINOVSKY, M.I. ABASHIN, I.N. KRAVCHENKO

NEW CONSTRUCTION AND TECHNOLOGICAL SOLUTIONS
FOR CREATING A TOOL FOR DISPOSAL OF COMPOSITE MATERIALS
AND THE METHOD OF THEIR ULTRASTRY DIAGNOSTICS

Abstract. The article presents the results of two interrelated studies. The first is related to assessing the
possibility of using a water-polymer ultrajet as a diagnostic tool for cutting tools for the disposal of plastics. The second
is related to the development of a directly new tool design. As a result of research, it was shown that both the method of
water-polymer diagnostics and the proposed design of the knife have prospects for practical application. A model of a
composite tool for the disposal of composites is proposed, which potentially has high operational properties. The research
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results are confirmed by the data of a comparative analysis of various diagnostic methods and strength calculations of
the tool.
Keywords: Impact crushers, cutting tools, ultrajet water-polymer diagnostics, polymer composite material.
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A.C. IVIAPEB, A.B. TIOJIBUHIIEB

OIIPEJAEJIEHME KPYTAIIEI'O MOMEHTA
ITPU CBEPJIEHUMU YTIJIEIIVIACTUKA

AHHOTamMsl. B cmamve paccmompen 6onpoc onpedeieHus Kpymsueco MOMEeHmd, 603HUKAIOWUL npu
céepreHUuU NOIUMEPHBIX KOMNOZUYUOHHbIX MAMepuanlos — yereniacmuka. Bemuuuna xpymawezo momenma npu
CBepneHUU UMeem 8adNCHOe 3HAYeHUe, MAK KaK No Mol GeIutuHe paccyumsleéarom Ha NPOYHOCMb 0emanu MexaHu3ma
CBEPAUNLHOO CMAHKA, NOOOUPAIOM MOWHOCHb NPUBOOd, PACCHUMbIBAION NPOUYHOCMb pPeXcyweco UHCMmpyMeHma.
Benuuunvr kpymawezo MomMenma 603MOJICHO NOAYHUMb PASHLIMU NOOXOOAMU, HANpumep, 6 Xooe HAMYPHO2O
akcnepumenma. Ho 0na namyprozo skcnepumenma Heobdxoouma 00po2oCmoswas CUnousMepumensHas annapamypa 6
sude QuHamoMempuieckoll niamgopmel. /[na onpedenenusi Kpymsauje2o MOMeHma npeondazaemcst UCHoIb308ams 3amep
MOWHOCIU NPU CMAOULHOM PEdICUME CEEPACHUS, 3ameM GeNUHUHY aKMUBHOU MOWHOCIMU NepeeoOUms 6 KpYmAuull
momenm. Cmenens OaU30CMU  PE3VILMAMOG  BbLINOIHEHHbIX UBMEPEeHUll U3MepsaemMozo napamempa, OIuU3Ka K
pe3yrvmamam NOAYHEHHbIM NO IMAUPpUYecKUM gvipaxcenuam. OOHAKO 68Uy PpA3IUYUA Memooo8 CUumamo o
CX00UMOCmU Pe3yIbmamos Kpymsue20 MOMeHma He KOPPEeKmHo.

KioueBble ciioBa: ceepienue, Kpymawui MOMEHM, Y2IenIaCmuK, Pesicyujuti UHCMpPYMeHMm, CUIbl Pe3aAHUSL.
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A.S. DUDAREV, A.V. PODVINTSEV

DETERMINING TORQUE WHEN DRILLING CARBON FIBER

Abstract. The article considers the issue of the definition of torque, which occurs when drilling polymer
composite materials - carbon fiber. The amount of torque during drilling is important, as this size counts on the strength
of the part of the drilling machine mechanism, pick up the power of the drive, calculate the strength of the cutting tool.
The torque values can be obtained by different approaches, for example, during a natural experiment. But a natural
experiment requires expensive force measuring equipment in the form of a dynamometric platform. To determine the
torque, it is proposed to use a power measurement in a stable drilling mode, then the amount of active power to translate
into torque. The degree of proximity of the results of the measurements of the measured parameter is close to the results
obtained by empirical expressions. However, due to the differences in methods, it is not correct to consider the
convergence of torque results.

Keywords: drilling, torque, carbon fiber, cutting tools, cutting forces.
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E.A. 3BAT'MHA, M.®. CEJIEMEHEB, B.C. KOBAJIEBA, K.B. JIEBIIMHA, EEM. MUHAEBA

NCCIUIEJOBAHUA BJIMAHUA TOHKOINVIEHOYHOI'O TIOKPBITUA
HA NPOLHECC TEIINIOOBPA3OBAHMUS ITPU OBPABOTKE

AunHotanusi. Cmambsi nocesujena 0OHOMY U3 NEPCHEeKMUBHbIX MemOo008 YEelUudeHuss NPOHUKaouel
cnocoonocmu COTC 6 30HYy KOHMAKMHO20 G3AUMOOCUCMBUS UHCIPYMEHMA U 3A20MOBKU U COOMEEMCMBEHHO
NOBbIULEHUSL IKCIIYAMAYUOHHBIX XAPAKMEPUCTIUK CMOUKOCMU UHCIMPYMEHMA C NOMOUWbI0 HAHECEeHUs HA padouyio
NOBEPXHOCMb (pmopcodepicamux nosepxHocmuo — axmusHvlx eeujecms (PTOP-IIAB) uz pacmeopoé snuniamos.
Tlpogedenvr mpubonozuueckue UCNBIMAHUAL C UCHOIb30BAHUEM CNEYUAIbHOU YCMAHOBKU, 20€ VCA08Us UCHbIMAHUL
npuOIUdICEHbL K YCNIOBUSIM, XAPAKMEPHbIM 01 npoyecca ceepienus. Ha ocnose peszynbmamos sxcnepumenma
VCMAHOGIEHO, YMO IPHEeKMUBHOCHb NPUMEHEHUs. INULAMUPOSAHUL HANPSIMYIO 3A6UCUM OM CKOPOCHU Pe3aHus.,
onpedensiioujeli memnepamypy 8 30He KOHMAakma.

Kawuesbie cioBa: Ceepia, mpuborocuyeckue UCnblmanus, memnepamypa, Kosg@uyuenm mpenus, nieHKu
snunama.
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STUDIES OF THE INFLUENCE OF THIN FILM COATING
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ON THE HEAT FORMATION PROCESS DURING PROCESSING

Abstract. The article is devoted to one of the promising methods of increasing the penetrating ability of COTS
into the zone of contact interaction between the tool and the workpiece and, accordingly, increasing the operational
characteristics of the tool life by applying fluorine-containing surface-active substances (fluorine-surfactant) from epilam
solutions to the working surface. Tribological tests were carried out using a special installation, where the test conditions
are close to the conditions characteristic of the drilling process. Based on the results of the experiment, it was found that
the effectiveness of epilating directly depends on the cutting speed, which determines the temperature in the contact zone.

Keywords: Drills, tribological tests, temperature, coefficient of friction, epilame films.
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E.A. 3BAT'MHA, M.®. CEJIEMEHEB, B.C. KOBAJIEBA, K.B. JIEBIIMHA, EEM. MUHAEBA

HNOBBIIIEHUE CTOMKOCTU UHCTPYMEHTA 3A CUET HAHECEHUSA
HA PABOYHME MNOBEPXHOCTHU ®TOPUPOBAHHBIX ITAB

AnHOTanust. Cmamus nOC6AeHa NOGLIUEHUI0 CIOUKOCIU PEICYuje20 UHCMPYMEHMA 3a CUen HAHeCceHUs Ha
e2o pabouue nogepxrnocmu pmopupogannwix IIAB u3 pacmeopos snunamos. B xo0e ucnvlmanuii pasiuiHozo pexncyuje2o
UHCIMPYMEHmMA ¢ NOKPLIMUEM dNULAMA YCIMAHOGIEHO, YMO SNUIAMUPOSAHUE CNOCOOCEYem NOGbIUEHUI0 CIOUKOCIU
pedrcyuje2o uHcmpymenma.

KaroueBble c10Ba: ceéepna, cmoukocmo, nieHKU INUNAMA.
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E.A. ZVYAGINA, M.F. SELEMENEV, V.S. KOVALEVA, K.V. LEVSHINA, E.M. MINAEVA

INCREASING THE STABILITY OF THE TOOL AT THE EXPENSE
OF APPLICATION TO THE WORKING SURFACES
OF FLUORATED SURFACES

Abstract. The article is devoted to increasing the resistance of the cutting tool by applying fluorinated
surfactants from epilam solutions to its working surfaces. During tests of various cutting tools with epilam coating, it was
found that epilating improves the durability of the cutting tool.

Keywords: Drills, resistance, epilame films.
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JLU. KYKCEHOBA, I.A. KO3JIOB

JIETUPOBAHME ITOBEPXHOCTHU CTAJIA 30XI'CH2A
JJIA TIOBBIINEHUA EE TPUBOJIOTUYECKHUX XAPAKTEPUCTHK

AHHoTanust. [Ipedcmagnenvt pe3yromamol OYeHKU USHOCA 0OPA3Y08 MOOENbHOU OOHOUMEHHOU NaApbl MpeHUs
u3 aeeupogsannou cmanu 30XI'CH2A nocie UOHHO-TYYe8OU 00pabomKu U CyxXo20 MPEeHUs 6 YCA0GUSX
MAACENOHASPYICEHHO20 KoHmakma. [lokazano, umo 8 yCmaHo8UEUIEMCSL pedicume MpeHUusi USHOCOCMOUKOCIb CIANU 6
pesyrbmame UMIAAGHMAYUYL UOHOE MeOu npu 003e obnyuenus 10 uon/cm? u 5.10 uon/cm? nosvuwaemes 6 2 u 1,5 pasa
coomeemcmeaenno. Qocyscoaemes Mexanusm «3Q@dexma 0anbHOOeUcmeus» 8 UOHHO-IESUPOBAHHBIX KOHCIPYKYUOHHBIX
MAMEPUAax 8 YCio8usix KOHMAaxKmuou oeopmayuu.

KiawueBble cJI0Ba: Y36l  mMpeHus, J1e2Upo8anue NOBEPXHOCMU, UOHHAL —uMniaumayus, 3pgpexm
0aIbHOOeliCMBUSL.
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L.l. KUKSENOVA, D.A. KOZLOV

ALLOYING THE SURFACE OF STEEL 30KHGSN2A TO INCREASE ITS
TRIBOLOGICAL CHARACTERISTICS

Abstract. The results of evaluating the wear of samples of the model of the same name pair of friction from alloy
steel 30KhGSN2A after ion beam treatment and dry friction under conditions of heavy contact are presented. It was

Ne 4-2 (342) 2020 15




Cekuus «TexHoJ0run, MaTepuaabl 1 HHCTPYMEHTbD»

shown that in the steady state friction, the wear resistance of steel as a result of implantation of copper ions at an
irradiation dose of 10" ion / cm? and 5.10% ion / cm? increases by 2 and 1.5 times, respectively. The mechanism of the
«long-range effect» in ion-doped structural materials under conditions of contact deformation is discussed.

Keywords: friction units, surface alloying, ion implantation, long-range effect.
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B.10. IABPMHEHKO, A.O. [TIOJIXIKOB

PASPABOTKA METOAUKHU ITPOEKTUPOBAHUS
TEXHOJIOIT'MYECKHUX MMPOIIECCOB U3IrOTOBJIEHUS JETAJER
TUITA «KOJBbIHO» CKATUEM

AHHOTAUUsA. B pesynrsmame npogedeHHbIX pamee IKCNEPUMEHMANbHBIX U Meopemuieckux Uccie0o8anull
paspabomana mMemoouxa npoeKmupoBaHUs MEXHOI0SUHECKUX NPOYECCO8 U320MOGIEHUs Oemanel Mmund «Koabyoy
colcamuem 08AbHbIX 3020MOBOK, NPUMEHEHUe KOMOpOoUu obecneyusaem CYWeCcmeeHHyl0 IKOHOMUIO Memaina U
nosvluenue kodgguyuenma ucnonvzosanus mamepuana (KUM). [Ipuseden npumep pacuema KoHKpemHo2o npoyecca
WMAMNOBKU KOJIbYEBOU Oemanu MemooOoM CHCAMUL.

KaioueBbie cioBa: nucmosas wimamnosKa, 08aibHAs 3A20MOSKA, Memoo coicamus, Koavyesas demans, KHUM.
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V.Yu. LAVRINENKO, A.O. POLYAKOV

DEVELOPMENT OF THE METHOD OF DESIGN OF TECHNOLOGICAL
PROCESSES OF MANUFACTURING OF FING-SHAPED PARTS BY
COMPRESSION

Abstract. The method has been developed for designing of technological processes for manufacturing of parts
of the “ring” type by compressing of the oval blanks as a result of previous experimental and theoretical studies. The use
of this method provides significant metal savings and an increase in the material utilization factor. The example of
developing of technological process of stamping of ring detail by compression is presented.

Keywords: stamping; oval workpiece; compression; ring; metal utilization factor.
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J.A. JIEBEJEBA

BAPUAHTBI TEYEHUSA METAJIJIA ITPU BBIJIABJIMBAHUUN CTAKAHOB
C KOHNYECKHUM JTHOM
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AHHOTanUsl. B cmamve 060CHO8AHA AKMYATLHOCMb NPOBEOEHHO20 UCCIe008AHUS, PACCMOMPEHbL PA3IUYHbIE
B03MOJICHBIE BAPUAHNBL NPOMEKAHUSL NPOYECCd KOMOUHUPOBAHHO20 BbIOAGIUBAHUSL CTNAKAHO8 C KOHUYECKUM OHOM.
Vkasanvr  pezynomamer  npogedenmvix  IKCNEPUMEHMANbHBIX — UCCAE008AHUL,  NOOMEEPICOAIOUUX  BbICOKYIO
agpexmusrocms npedazaemo2o cnocoba WmamnosKu.

KulloueBble cJIOBa: 0OvbeMHaAs WMAMNOBKA, KOMOUHUPOBAHHOE 6blOAGIUBAHUE, MEMANIUYECKUN CMAKAH C
KOHUYeCKOU OOHHOU Yacmblo, HANPAICEHU, Oeopmayuu.
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D.A. LEBEDEVA

THE STUDY OF THE COMBINED EXTRUSION OF GLASSES
WITH A CONICAL BOTTOM PART

Abstract. The article substantiates the relevance of the research, various possible options for the process of
combined extrusion of glasses with a conical bottom are considered. The results of experimental studies.
Keywords: die forging, combined extrusion, metal cup with a conical bottom, strainings, deformations.
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A.A. MYXAMEJ3SHOBA, N.A. UXCAHOB, A.A. ACbUUI'APEEB

BOJIOKHOOEBPA3YIOIIUE CBOMCTBA HE®TSHBIX IIEKOB

AHHOTanus. [lokazana axmyanibHOCHb UCHOIb308AHUS U HEOOXOOUMOCHb NOLYUEHUsT YelePOOHbIX 60IOKOH U
Mamepuano8 Ha ux 0CHO8e OMeYeCmEeHH020 HePmAHO20 cbipbsa. IIpedcmagienvl pe3yabmamsl UCCAe008aHUll GusuUKo-
XUMUYECKUX U 60JIOKHOOOPA3ZYIOWUX CEOUICINE NEKOS U3 MANCENOU CMOJIbL NUPOIU3A C YCIMAHOSKU NOTYYEHUs SMUNEHA U
acganemuma 2yOpoHa 3anaoHo-cubupckoll Hegpmu. DKCnepumMeHmanbHO NOKA3aHA B03MONACHOCHL NONYUEHUS NeKOBbIX
6on0koH. Tlexu ¢ memnepamypou pazmseuenus 170-220 °C ¢ memnepamyprom uumepsane 220-300°C cnocoomwvi
006paszos6vIBamMb U3 pACNIABA HeNpepblgHble HUmu ouamempom 8-42 MKkm u cmabunoHo QopMyIOmcs npu MaKCUMAIbHOU
ckopocmu ebimsacueanusi humu 06,5-10,6 m/c. Ilpu usyyenuu 6010KkHOOOpasyrowjel cnOCOOHOCMU HePMAHLIX NeKOs8
onpeoeneHo GuusHUe MeMNepamypbl pa3mMASYeHUs HA MAKCUMATbHYIO CKOPOCMb (OPMOBAHUSL NEKOBbIX BOJIOKOH,
YOenbHOoe YUCNIO Hanableo8 Ha 6oaokHe. OOHapydIceHbl ONMUMATbHBIE 015 YOPMYEMOCU NEKOBO2O BOJIOKHA 3HAYEHUS
GA3KOCMU pACNIA8a U MeMnepamypsl pazmazieHuss nekos. Onpeodenena 3a8UCUMOCb MAKCUMANLHOU CKOPOCMU
BbIMASUBAHUSL HUMU O COOEPAHCAHUS 8 NUPOTUSHBIX NEKAX KOMHOHEHNO08, HEPACHEOPUMbBIX 8 MOJIYOJIe.

KaioueBslie ciioBa: msicenas cmona nupoausa, acghanbmensl, 2yOpoH, neKu, NeK0Boe 80J0KHO, hopmyemocma,
memnepamypa pasmacuerus, cooepicanue KapoeHos, KOIU4ecmao HanIvl8o8, CKOPOCmb PoOpMOBAHUS.
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A.A. MUKHAMEDZYANOVA, I.A. IHSANOV, A.A. ASYLGAREEV

FIBER-FORMING PROPERTIES OF HEAVY PYROLYSIS TAR'S PITCHES

Abstract. The relevance of the use and necessity of obtaining carbon fibers and materials based on their
domestic oil raw materials is shown. The results of investigations of physical, chemical and fiber-forming properties of
pitches made of heavy pyrolysis tar from ethylene production and asphaltite tar of West Siberian oil are presented. The
possibility of obtaining pitch fibers is shown experimentally. Pitches with a softening temperature of 170-220 ° C in the
temperature range of 220-300 ° C are able to form continuous fibers from the melt with a diameter of 8-42 microns and
are stably formed at the maximum speed of pulling the thread 6.5-10.6 m/s. In the study of the fiber-forming ability of
petroleum pitches, the influence of the softening temperature on the maximum speed of forming of pitch fibers and the
specific number of flows on the fiber was determined. The values of melt viscosity and softening temperature of pitches
that are optimal for the formability of the pitch fiber are found. The dependence of the maximum speed of thread pulling
is determined.
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Keyword: heavy pyrolysis resin, asphaltenes, tar, pitches, pitch fiber, formability, softening temperature,
carbene content, amount of build-up, molding speed.
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E.O. PEII[MKOB

PAJIMAJIBHOE BBIJABJIMBAHUE ITOJION IIUJIMHAPUYECKOM
3AI'OTOBKHM C BHYTPEHHHUM BBICTYIIOM

AuHotanusi. [lonvlie mpybuamvle uzoenus ¢ GHYMPEHHUM BbICHIYHOM NPEeOCMABNsIoN ONnpeoeleHHble
cnodchocmu npu npouzeoocmse. Obpabomxa pezanuem maxkux 3a20mo8oK 6edem K HOGLIUEHHOMY pAcX00y Mamepuand,
CHUDICEHUIO  OKCHIYAMAyUOHHbIX ceolicmg Oemanei. Ilpednazaemcs mexHono2ust albMepHAMUGHAS MEXHOIO02Us
BHYmMpenHe20 paouanbHozo evioagiusanus C noMowbio meopuu niacmuiecko2o medenus no memody A. JI. Boponyosa
noayueHvl Gopmyavl, Heobxooumvle Olisi pAcYéma MexXHOA0SUHeCKUX napamempos npoyecca. /locmosephas nposepxa
Pe3VIbMamos meopemuiecko20 UCCie008aHUsl 603MOJCHA IKCNepUMeHRmanvHo. B pabome npoussenu evioaenusanue
obpazyos uz ceunya. Onpedensiiu 0epOpMUpPyrOWYIo CULYy U CPAGHUBANU PEe3YIbMambl ¢ 3HAYEHUAMU, NOLYYeHHbLMU
meopemuyecku. OyeHuganu GIUAHUE MPeHUs HA 3HAYEHUe CUlbl. IKCNePUMEHMATbHO NOOMBEPHCOeHA BblCOKAS
MOYHOCTb PACYEMO8.

KaloueBble cll0Ba: 00véMmHas  wimamnoexa, paoudivbHoe — 8bl0AGNUBAHUe, MPYOHASA — 3020MO6Kd,
6HYMPEHHUL 8bICTNYN.
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E.O. RESCHIKOV

HOLLOW CYLINDER BILLET WITH AN INTERNAL PROTRUSION
RADIAL PRESSING

Abstract. Hollow tubular products with an internal protrusion have certain difficulties in production. Machinig
such blanks leads to increased material consumption, a decrease of parts operational properties. The alternative
technology of internal radical extrusion is proposed. Using the theory of plastic flow according to the method of A. L.
Vorontsov, the formulas necessary for calculating the technological parameters of the process are obtained. Reliable
verification of the theoretical study results is possible by experiment performing. In the present work samples made of
lead were extruded. The deforming force was determined and the results were compared to the values obtained
theoretically. The effect of friction to the force value was evaluated. The high accuracy of the calculations has been
experimentally confirmed.

Keywords: die forging, radial extrusion, pipe workpiece, tube billet, inner protrusion.
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CTPYKTYPHO-KOMIIOHOBOYHbI CUHTE3 NOJCUCTEM
MOAYJIEHA )11 BHYTPEHHEHR PE3bEOOBPABOTKHU

AHHOTAIMSA. B cmamve npedcmasnenvl pe3yiomamul UCCIe008AHUL 6 HANPAGIEHUU COBEPUIEHCNBOBAHUSL
MexXHoNo2UYeck020  000pyoo6anus 0Nl GHYmMpeHHel  pe3bhoobpabomku  Odemanell 6  YCIOBUAX — 2UOKO20
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asmomamusuposannozo  npouzgoocmea. Cozoanue  dppekmusHozo  mexHono2uwecko2o  0060py008aHus O
ABMOMAMUZUPOBAHHOU Pe3bO00OPABOMKU SAGNSIEMCS AKMYAIBHOU 3A0ayell, peuieHue KOMOopPoul CE53AH0 C NONYYEHUEM
3HAYUMENLHO20 IKOHOMUYECKO20 d¢hhekma 3a cuem nOGblUEHUs NPOU3BOOUMENLHOCU 00pabOmMKU U YIYYUeHUs
Kavecmea uzdenuil. Ilpeocmasnena yKpynHennas OIOK-CXeMd ROCAIE008AMENbHOCMU PeWweHus 3a0ayu cunmesd,
BbISAGIICHUS. (CAADBIXY MeCn (INEMEHMO8 U Y3108, CYUIECIBEHHO CHUNCAIOUUX HAOEHCHOCHb U NEePEeHANANCUBAEMOCHLb
cucmembl) U COBEPULEHCMBOBAHU IIEMEHMO8 MEXHON02UYEeCKOl cucmembvl 0bopydosanus. Ilocne 3anonnenus
Mopgponocuyeckol mampuybl 015 CUCHEMbL MOOYIsL pe3bO00OpabOmKU  GbINOIHAEHC CUHME3 BAPUAHINOE €20
cmpykmypul.  IIposedennvie Meponpusmus NO360IAI0OM  pPeuums 3a0ayy CUHME3d HA YPOGHE CMPYKHLYPHO-
KOMNOHOBOYHOU ONMUMUZAYULL.

KuaroueBble ciioBa: pezbbOoobpabomra, eHympennue pe3obvl Manblx OUAMEMPOs, MEeXHOI0SUYECKAs. CUCHeMd
MOOYAs, MOponocUUecKas Mampuyda, KOMNIEKCHbIL Kpumepuil Kayecmed, Memuuk, 0eccCmpytceuHuli Memuux,
KOMOUHUPOBAHHBIL MEMHUUK.
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A.0. KHARCHENKO, A.A. KHARCHENKO

STRUCTURAL-LAYOUT SYNTHESIS OF MODULES SUBSYSTEMS
FOR INTERNAL THREADING

Abstract. The article presents the results of research in the direction of improving technological equipment for
internal threading of parts in a flexible automated production. The creation of effective technological equipment for
automated thread processing is an urgent task, the solution of which is associated with obtaining a significant economic
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effect by increasing processing productivity and improving product quality. An enlarged block diagram of the sequence
of solving the synthesis problem, identifying "weak" places (elements and nodes that significantly reduce the reliability
and readjustability of the system) and improving the elements of the equipment technological system is presented. After
filling in the morphological matrix for the threading module system, a synthesis of its structure variants is performed.
The measures taken allow us to solve the synthesis problem at the level of structural-layout optimization.

Keywords: threading, internal threads of small diameters, module technological system, morphological matrix,
comprehensive quality criterion, tap, chipless tap, combined tap.
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A.O. XAPYEHKO, A.C. YACOBUTHUHA

CTPYKTYPA PE3bBOOBPABATBIBAIOIIEI'O MOAYJIA
C MEXAHU3MAMMU NAPAJLJIEJABHOM KUHEMATHUKH

AHHOTanuUs. B cmamve paccmompensvt npuHYunsl NOCMPOEHUs COBPEMEHHO20 Pe3bOOHAPE3HO20 060PYO0BAHUS
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HA OCHO8e MeXaHUusMo8 napaiienvHvlx cmpykmyp. brazooaps onpedenenuro onmumanbHol cmpyKmypsl Obll 6bIA61eH
sapuanm kombunupogannozo MIIC ¢ 803MONMCHOCMBIO OOHOBPEMEHHO2O0 USMEHEHUs ONUHLL WMAHZ U KOOPOUHAM
ONOPHBIX WAPHUPOB, 0becneuusaowuli 6bINOIHeHUe 3HAYUMETLHO20 KOIUYeCMEd MeXHOI0SUYeCKUX PYHKYUll Ha 0OHOM
pabouem mecme 3a 00Hy Ycmanogky demanu. Onucan NpUHYUn padomuvl NOAYUeHHO20 SUOPUOHO20 Pe3bbOHapesHO20
cmanxa ¢ komounuposannvim MIIC M00y1bHOU KOHCMPYKYUL, 8 KOMOPOU UCIOTHUMENbHBII OP2AH MONCEM COBEPUIAMD
cnooichoe  npocmpancmeennoe  osudicenue. Co30ana Ha OCHOBe MOPPONOUUECKO20 AHAAU3A U  CIPYKIMYPHO-
KOMNOHOBOUHO20 CUHMeE3d C NOCledyioujel OnmuMusayueti no Kpumepuio HAOENICHOCMU U IKOHOMUYECKOU
agppexmusHocmu cUOPUOHAST KOMNOHOBKA WeCMUWNUHOeTbHO20 pe3bboHapesno2o cmanka ¢ MIIC. [Ipedcmasnena
KOHCMPYKYusi COOPHO20 NAACMUYECKU 0ehopMUpYIOujeco MemiuKka NObIUEHHOU CIOUKOCIU 30 CYem 803MONMCHOCTU
MHOLOKPAMHbIX Nepemoyex Memooom YKOPOUEHUSA USHOUEHHO20 YUACMKA pabouyell yacmu, 00ecnevusaouezo 8bICOKyI0
MOYHOCMb U KAYECME0OM NOLYUAEMbIX Pe3bO.

KiloueBble caoBa: pesvboobpabomra, mexanusmvl napaiienvhelx cmpykmyp (MIIC), eubpudnubiii
pe3b0OHape3Holl CIMAHOK, AHAU3 U CUHMe3, COOPHBILL NIAcCmudecKy 0epopMupyroOwutl Memuux, wecmuunuHoe bHbll
pezvoonapesnou cmanox ¢ MIIC.
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A.O0. KHARCHENKO, A.S. CHASOVITINA

STRUCTURE OF A THREAD PROCESSING MODULE
WITH PARALLEL KINEMATICS MECHANISMS
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Abstract. In the article the principles of construction of modern thread-cutting equipment based on mechanisms
of parallel structures are considered. The optimal structure was identified and combined with a variant of the combination
of MPS with the ability to simultaneously change the length of the rods and the coordinates of reference hinge, ensuring
the implementation of a significant number of technological methods in the same workplace for one installation details.
The principle of operation of the resulting hybrid thread-cutting machine with a combined MPS of a modular construction
in which the executive body can perform a complex spatial movement is described. Based on morphological analysis and
structural-layout synthesis, followed by optimization according to the criterion of reliability and economic efficiency, the
hybrid layout of a six-spindle thread-cutting machine with MPS. The design of a precast plastically deforming tap of
increased resistance is presented due to the possibility of multiple regrindings by shortening the worn-out section of the
working part; providing high accuracy and quality of the obtained threads.

Keywords: threading, mechanisms of parallel structures (MPS), hybrid threading machine, analysis and
synthesis, prefabricated plastically deforming tap, six-spindle thread-cutting machine with MPS.
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IO BOKOBBIM ITOBEPXHOCTAM

AHHOTAaUMA. B cmamve npedcmasnena 0000wjeHHAs KIACCUDUKAYUS NOBPENCOeHUll 3YOUaAmbIX Koaec ¢
NOOPOOHLIM PACCMOMPEHUEM BUOO08 NOBPENCOCHUs. NPU KOHMAKMHOU YCMAIOCmu pabouux nogepxnocmei 3y0ves u
paseumus npoyecca KOHMAKmMHOU ycmanocmu. IIpoananuzuposanvl Kpumepuu OYeHKU KOHMAKMHO20 pa3PyUieHUs.
pabouux noeepxmnocmeil 3y00e6 npu nospedicoenuu 6oxosol nogepxnocmu. Ilposedenvl UCKBIMAHUA HA KOHMAKMHYIO
yemanocme na onvimuwlx obpaszyax. Ha ocnoee uccnedosanuil onpeoenena 3a6Ucumocmes CMEeneHu GblKPauueaHusl
pabouux nosepxHocmeit no 2nybune AMoK om Yukia Hapadbomxu.

KaroueBble cioBa: 3ybuamoe Koaeco, NogpexcoeHue, pabodas OOKO8As NOBEPXHOCHb, KOHMAKMHAS
YCMAnocmo, bIKPAMUBAHUE.
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T.V. SHEHOVTSEVA, E.V. SHEHOVTSEVA

THE ESTIMATION OF GEARS CONTACT FAILURES OVER
THE TOOTH SURFACES

Abstract. The article deals with the generalized classification of gears failures with detailed analysis of failures
types in the contact fatigue of gears working surfaces and the development of the contact fatigue process. The criteria of
the contact failure estimation of the gears working surfaces in failure of tooth surface are analyzed. The tests for the
contact fatigue for the experimental models are conducted. The cycle operating dependence of pitting level over the
working surfaces in depth of dimples is defined on basis of tests.

Keywords: gear, failure, working tooth surface, contact fatigue, pitting.
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B.I'. BAJIKOB, |C.H. TJTA3YHOB]|, IT.A. ITUPKOB

BOCCTAHOBJIEHUE U3HOMEHHbBIX HOBEPXHQCTEﬂ YYT'YHHBIX
N CTAJIbHBIX JETAJIEA 3JIEKTPOJAYI'OBOU HAIIJIABKOU
OEPPOMATI'HUTHOU HINXTOU

AHHOTanus. B pesyismame sxcnepumenma Ovlay ompabomanvl napamempsl HANJIAGKU U pa3pabomar cocmas
eppomazHumHOll wWUxmul, KOmMopvle 00ecneyusaom noayyeHue 0Oe30epeKmnHo2o HaniagieHHo2o cios (be3 nop,
UIAKOBBIX BKIIIOYEHULL, 2OPSYUX U XOTOOHbIX mpewur) ¢ mgepoocmuio nosepxnocmu 52-56 HRC be3 donornumenvhvix
MexXHONI02UYeCKUX Meponpuamuii (nodoepesa uzoenus) u nociedyrouel mepmooopadomxu.

KiwueBble CJI0Ba: 60CCMAHOGIEHUE USHOUEHHBIX HNOBEPXHOCMEN UYY2YHHBIX U CIMAIbHbIX Oemalell,
deppomacnumuasn wiuxma, 6e30eeKmublii HanJIa8NeH bl CIOM.
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V.G. VYALKOV, [S.N. GLAZUNOV,, P.A. TSIRKOV

RESTORATION OF WORN SURFACES FROM CAST IRON
AND STEEL PARTS BY ELECTRIC ARC WELDING
WITH FERROMAGNETIC CHARGE

Abstract. In experiment, worked out the parameters of deposition and the composition of the ferromagnetic
charge, which ensure a defect-free weld layer (no pores, inclusions, hot and cold cracks) with a surface hardness of 52-
56 HRC without additional technological measures (heating products) and subsequent heat treatment.

Keywords: restoration of worn surfaces from cast iron and steel parts, ferromagnetic charge, defect-free
surfaced layer
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KOHUENUUA CO3JAHUSA CTEHAA UIAA UCIIBITAHUA CUCTEMbI
YHPABJIEHUSA BECIINJIOTHBIM 3EPHOYBOPOYHBIM KOMBAUHOM

AHHOTamms1. Paspabomka pooomu3upoeantvix u 6ecnuIomublx Moounbusix snepeocpeocmes (MIC) asnsemcs
NPUOPUMEMHBIM HANPABIICHUEM PA3GUMUS CENbCKOXO03AUCMBEEHHO20 NPOUIBOOCMEA 60 6cem mupe. [[ia mozo, 4umoobbvl
MOC cmano becnunomnvim, €20 He0OXOOUMO OCHACMUMb CUCIEMOU ABMOMAMUYECKO20 YNPABIEeHUsl, NO360NAI0Uel
ynpasname MOC 6e3 yuacmusa uenogexa. [ paspabomxu ancopummos YHpasisaiowezo 6030eucmeus U peakyuli
cucmembl Ynpaeienus, a maxdice GolAGIeHUs U YCMpaHeHus HeKOpPeKmHOl ee pabombl, HEoOX00UMO CO30aHue
CReYUAnU3UPOBAHHBIX CIMAYUOHAPHBIX CcMeH008. CmeHObl OO0NHCHBI UMUMUPOBATNL DeanbHble YCA08US PAbOmbl
becnuromnvix  MOC ¢ makcumanvhol mounocmvlo. B Oannoil cmamve npedcmaeiena KOHYenyus CO30aHUS
UMUMAYUOHHO20 CMeHOa O UCHBIMAHUA CUCIeMbl YNPAGIeHUs OGeCnUIOMHbIM 3epHOYOOPOUHBIM KOMOAUHOM,
n03601A10UW€20 NPOAHATUUPOSAMb PADONY CUCEMbL YNPAGNEHUs 8 YCIO08UAX, MAKCUMANLHO RPUOTUNCEHHIX K
peanvhvim. [Ipedcmasnena @ynkyuonarvhas cxema cmenoa U 2UOPAGIUYECKUe cXembl OMOENbHLIX UMUMAYUOHHBIX
V37108, KOMOpble OOMHCHBL CINAML OCHOBOIL NPU pA3PaAbOmKe KOHCIMPYKYUU CIEHOd 8 YETOM.

KaioueBble ciioBa: 6ecnuiomubiii 3epHOYOOPOUHbIL KOMOAUH, cucmema YnpasieHus, UMUmayuoHHblll cmeHo,
MHO2OKPUMEPUATbHAS 3A0aYa, CUSHATb] BO3MYWATOUUX B030€LICMBUIL.
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pes3ynbmamos npoekma no omy wugp Ne2019-05-576-0001 (wmugpp 3asexu 2019-05-576-0001-234), Cocnawmenue
Ne075-15-2019-1692, om 06.12.2019 2. Yuuxanvustii uoenmuguxamop npoexkma RFMEFI160419X0225.
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Z.A. GODZHAEV, N.S. KRYUKOVSKAYA, E.N. ILCHENKO,
|.S. ALEKSEEV, T.Z. GODZHAEV

THE CONCEPT OF CREATING A STAND FOR TESTING THE CONTROL
SYSTEM OF AN UNMANNED COMBINE HARVESTER

Abstract. The development of robotic and unmanned mobile energy facilities (MEF) is a priority for the
development of agricultural production worldwide. In order for the MEF to become unmanned, it must be equipped with
an automatic control system that allows you to control the MEF without human intervention. To develop algorithms for
the control action and reactions of the control system, as well as to identify and eliminate its incorrect operation, it is
necessary to create specialized stationary stands. The stands should simulate the real working conditions of unmanned
MEF with maximum accuracy. This article presents the concept of creating a simulation stand for testing the control
system of an unmanned combine harvester, which allows you to analyze the operation of the control system in conditions
as close as possible to real ones. A functional diagram of the stand and hydraulic circuits of individual simulation units
are presented, which should become the basis for the development of the stand design as a whole.
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Keywords: unmanned combine harvester, control system, simulation stand, multi-criteria task, signals of
disturbing influences.
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A.B. I1OJIOI'JIOHSH, B.T. MATBEEHKO

NCIIOJIB30OBAHUE MECTHBIX KIMMATHUYECKHUX PECYPCOB
XOJIOJA B KOMBUHUPOBAHHBIX IUKJIAX
MUMKPOI'A3BOTYPEUHHBIX JIBUI'ATEJIEA
JIJIA PACIPEJAEJIEHHOM DHEPTETUKH

AuHoTanusi. [IpeOmemom paccmompenusi 6 cmambe SGIAIOMCA  MEmoObl  VCIONCHEHU. YUKIO08
Murpozazomypounnvix ycmauosox (MITY) c yenvto Oanvhetiuie2o nosviuieHus ux 3KOHOMUuYHocmu. Buvibpano
Hanpagnenue Honee 2nyOoKoU ymuruzayuu meniomsl guixaonuvix 2azoe MI'TY npespamue ee 6 pabomy 6 ycmanogke
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opeanuyeckozo yuxna Peuxuna (OL[P), a marxoice ucCnonb308anue MeCmHbIX KIUMAMUYECKUX pecypcos Xon00d.
Yemanoeneno, umo npumenenue dononnumensuoil naposoil mypbunsl 8 cocmase ycmanosku OL[P kombunuposanHou
MI'TY noszeonsem noonsmo ee 3¢pgpexmusnviii KI/[ ¢ okmsabpsi no mapm na 2...4 % 6 3agucumocmu om KoHQueypayuu
bazoeou MI'TY, umo obecneuusaem npupocm cpeonez0008020 3pgpexmuenoeo KIIJ] na 1..2 %. Iloxkazano, umo
yemanoeka OL[P na R-134a ne noseonsiem noaHocmvio UCnonb308amv memMnepamypHulii NOmMeHyuan 2azo8 6a306wix
MI'TY, nockonvKy memnepamypa pasioxcerust Hudice memnepamypwl 2azos 6azosou MI'TY, nosmomy s¢hpexmugnbiti
KII]] scex kougueypayui komounuposaunvix MI'TY ¢ ucnonvsosanuem R-134a nuoice ananocuunvix ¢ ucnonv3oeanuem
ammuaxka Ha 2...5 %.

KioueBblie ClI0Ba: MUKPO2A30MypOUHHASL YCIMAHOBKA, Pe2eHepayusi Meniomol, mypoura nepepacuupeHus,
MYyPOOKOMNAPECCOPHBLL  YIMUIUZAMOP, Op2aHudeckuti yuki Penkuna, oonoanumenvhas mypouna, pabouee meino,
KAUMAMUYECKULL pecypc X0100d.
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A.V. DOLOGLONYAN, V.T. MATVIIENKO

USE OF LOCAL COLD CLIMATE RESOURCES IN COMBINED CYCLES
OF MICROGAS TURBINE ENGINES
FOR DISTRIBUTED POWER ENGINEERING

Abstract. The subject of this article is methods of complicating of microgas turbine plants (MGTP) cycles in
order to further increase their efficiency. The direction of a deeper utilization of the heat of exhaust gases of MGTP was
chosen, turning it into work in the organic Rankine cycle (OCR) plant, as well as the use of local climatic cold resources.
It has been established that the use of an additional steam turbine as part of the OCR combined MGTP allows to increase
its efficiency from October to March on 2... 4% depending on the configuration of the basic MGTP, which ensures an
increase in the average annual efficiency on 1... 2%. It is shown that the OCR plant on R-134a does not allow the full use
of the temperature potential of the gases of the base MGTP, since the decomposition temperature is lower than the
temperature of the gases of the base MGTP, therefore the efficiency of all configurations of combined MGTP using R-
134a is lower than the analogous ones using ammonia on 2... 5%.

Keywords: microgas turbine plant, heat recovery, overexpansion turbine, turbocompressor utilizer, organic
Rankine cycle, additional turbine, working fluid, cold climate resource.
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A.B. HEMEHKO, M.M. HUKUTUH

JUHEMHAS PEKOHCTPYKIHUA NOJIOXKEHUS
KOHTPOJIUPYEMOI'O OBBEKTA

AHHOTanus1. Paccmompen memoo HeKOHMAKMHO20 U3MePeHUsi NnepemMeweHUti KOHMpPOIUPYeMOll KOHCIMPYKYUU
C NOMOWbIO €€ CKAHUPOBAHUSI U3NYUEHUEeM ONMUYECKo20 OUand3oHa ¢ Qukcayueli mMouKu npuema OmpadceHHO20
usnyuenus. Ilokazano, 4mo npu co2nacosanui NOJNONCEHUs. NPUHUMAIOWe20 U nepedarueco 010K08 00Cmueaemcs
8bICOKASL 4UYBCMBUMENbHOCIb Memood. [[is NpaKkmuiecko2o NpuMeHeHus Mmemooa mpebyemcs YCMAHOBKA HA
KOHMPOAUpyemom 00veKme npUemMHo20 U nepedarouje2o OI0Ka U 3ePKalIbHOU MeXHOL02UYeCKol NIOWAOKLL.

KiroueBble ¢JI0Ba: peKoOHCMPYKYUA NOBEPXHOCIU, HEKOHMAKMHASL OUASHOCMUKA, CMpeNKa npo2uba.
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A.V. NEMENKO, M.M. NIKITIN

LINEAR RECONSTRUCTION OF THE CONTROLLED
OBJECT POSITION

Abstract. We consider the method of non-contact measurement of the displacements of a controlled structure
using its scanning by radiation of the optical range with fixing the point of reception of reflected radiation. We show that
when coordinating the position of the receiving and transmitting blocks, a high sensitivity of the method is achieved. For
the practical application of the method, the installation of a receiving and transmitting unit and a mirror technological
site at a controlled facility is required.

Keywords: surface reconstruction, non-contact diagnostics, deflection arrow.
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A.O. XAPYEHKO, C.M. BPATAH, E.A. BJIAJIELIKAA

MOJEJUPOBAHUE TUMHAMHUYECKOI'O BO3JEMCTBUA
NHCTPYMEHTA U 3AI'OTOBKH IIPU KPYI'JIOM IIVIM®OBAHUU
B IINTABYUUX MACTEPCKHUX

AHHOTAIMSA. B cmamve npogeden ananusz pe3yibmamos MOOeIUPOBAHUS OUHAMUYECKUX NPOYeccos npu
Kpyenouinughoganvroli obpabomke demaneu. Ilpedcmaenenvt mooenu 6 6ude IKCHEPUMEHMATbHLIX 3a8UCUMOCHel
amnaumyovl KoneOanuil om épemenu WaUposanus, Mooemu npoyecca 83auMocesasu CUl Pe3aHus U pe2yrupyroujux
8030€licmBuUll, NOAYYEHHOU @OYHKYUU OUHAMUYECKOU MOYHOCMU, XAPAKMepusylowel mpaekmopuro O08UICEeHUs U
OMHOCUMENbHbIE KONCOAHUA WAUDOBATLHO20 Kpyea U Oemanu; MOOelu OYEHKU GAUAHUA GeIUYUHbL Pecyaupyemol
HOPMANbHOU CUNbL WIAUDOBAHUA HA NPOMeEKAHUe PAOUATbHO20 USHAWUBAHUA WAUDOBATLHO2O Kpyed, 00beMHOl
NPOU3BOOUMENLHOCIU U OCHOBHO20 6PeMeHU WAUDOBAHUSA, WEPOXO8ATNOCIY NOBEPXHOCMU 0emant, 00pabomanHol
Kpy2amu ¢ pasiuyHblMu xapaxmepucmuxamu Mooenu Kpyenozo Hapys#cHo2o wiau@osanus 6 ude COB0KYNHOCMU
oudepenyuanvrlx ypasrHeHutl, Xapakmepusyiowux OUHAMUKY nepemMeweruil YeHmpos Kpyaa, 3a20Mo6KuU U USMEHEeHUs]
Gaxmuueckoii  2nyOumHbl pesanus, Hauboaee npuemiemMvl 0N UCHOALIOBAHUS NPU  Pearu3ayusax npoyeoyp
cmoxacmuyecko2o Habniodenus u Quivmpayuu. OHU NPUHAMbBL 3a OCHOBY NPU CMAOUTUIAYUU NAPAMEMPOE
MEeXHONI02UYECKOU CUCEMDbL C YUemoM 8030eticmeuti 000py008arus U GHeuHell Cpeobl (80IHEHUl 600HOU NOBEPXHOCMIL)
HA CMAHOK 6 NIAGYYUX MACMEPCKUX.

KiroueBble cl10Ba: uuiughosanbubili CMAHOK, 8bIHYICOCHHbIE KOIeOAHUs, MAMEMAMUYecKds MoOenb npoyecca
winugposanus, popmupyrowuii purbmp, cmoxacmuyeckoe HabarOOeHue, PuibMpayus, NidA8y4ds MacmepcKas.
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A.0. KHARCHENKO, S.M. BRATAN, E.A. VLADETSKAYA

SIMULATION OF THE DYNAMIC IMPACT OF TOOLS AND
WORKPIECES DURING ROUND GRINDING IN FLOATING WORKSHOPS

Abstract. The article analyzes the results of modeling dynamic processes during circular grinding of parts.
Models are presented in the form of experimental dependences of the vibration amplitude on the grinding time; models
of the process of interrelation of cutting forces and control actions; the obtained function of dynamic accuracy, which
characterizes the trajectory of motion and relative oscillations of the grinding wheel and the part; models for assessing
the influence of the value of an adjustable normal grinding force on the course of radial wear of a grinding wheel,
volumetric productivity and basic grinding time, surface roughness of a part processed by wheels with different
characteristics. Models of external cylindrical grinding in the form of a set of differential equations characterizing the
dynamics of displacements of the centers of the wheel, workpiece and changes in the actual depth of cut are most
acceptable for use in the implementation of stochastic observation and filtration procedures. They are taken as a basis
for stabilizing the parameters of the technological system, taking into account the effects of equipment and the external
environment (waves of the water surface) on the machine in floating workshops.

Keywords: grinding machine, forced vibration, mathematical model of the grinding process, shaping filter,
stochastic observation, filtration, floating workshop.
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H.K. ®EJIOPOBCKAS, K.JO. ®EJIOPOBCKUI

IIYTU CHUXKEHUSA IPUEMA 3A:EOPTHOI7I BO/IbI CI/IC'llEMOf/‘I
OXJTAZKAEHUSA CYJOBOU DHEPI'OYCTAHOBKOU

AHHOTAUUSA. Paccmompenvt 80NPOCbl B0O3MONCHOCMU CHUICEHUS. npuema 3a00pmHOU 800bl CUCTEMOU
OXNAXNCOCHUSL IHEP2OYCMAHOBKU. MO 00ecneuum CHUNICeHUe OMpuyamenbHo20 AHMPONOSEHHO20 B030elCmEUs
cucmemvl. IIpoananusuposansvl 0poccenbHoe pezyiuposanue, Mmepmopeyiuposanue ¢ nepenyckoM U pezyiupyemou
YACMOmoll 8paujerUsi Hacocd. Y cmanogneHo, Ymo nocieonull Cnocob seisiemcst Hauboiee ONMUMATbHBIM.

KioueBblie ci10Ba: 5HEpe0yCmManosKa, cucmema oOXaaxicoenus, npuem 3a00pmHot 600bL.
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N.K. FEDOROVSKAYA, K.Yu. FEDOROVSKIY

WAYS OF REDUCING INTAKE WATER RECEPTION
BY THE COOLING SYSTEM OF A SHIP POWER PLANT
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Abstract. The issues of the possibility of reducing the intake of seawater by the power plant cooling system are
considered. This will ensure a reduction in the negative anthropogenic impact of the system. Throttle control, thermal
control with bypass and variable pump speed are analyzing. It has been founding that the latter method is the most
optimal.

Keywords: power plant, cooling system, seawater intake.
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H.K. ®EJIOPOBCKAS, K.JO. ®EJIOPOBCKUI, B.B. EHUBATOB

YYET DKOJIOTHYECKOI'O ®AKTOPA IIPU OINEHKE
IOOPEKTUBHOCTHU CUCTEM OXJVIAKIEHUSA CYAOBBIX
JHEPTOYCTAHOBOK

AnHoTanusi. Paccmompenvt  memoodvl  oyenxu  dgexmuenocmu  cucmem  OXAAHCOEHUs.  CYOOBbLIX
oHepeemuueckux ycmanogox. O60CHO8aHa YenecooOPAsHOCMb UHMEZPAIbHO2O0 NOoKa3amensi Ha Odaze NpPuBeoeHHbiX
sampam. Pazpaboman memood yuema 0ist Mopeti 9KOI02UYECKUX NOCAEOCMEULL IKCHILYAMAYUU CYOO08.

KaioueBsie cnoBa: s¢gpgexmusrnocme, cucmema oxaanicoenuss, IK0a02uteckutl yuepo.
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N.K. FEDOROVSKAYA, K.Yu. FEDOROVSKIY, V.V. ENIVATOV

ACCOUNTING THE ENVIRONMENTAL FACTOR WHEN EVALUATING
THE EFFICIENCY OF THE COOLING SYSTEMS OF SHIP POWER
PLANTS

Abstract. Methods for evaluating the efficiency of cooling systems for ship power plants are considering. The
expediency of the integral indicator based on the reducing costs has been substantiating. A method has been developed
for accounting for the ecological consequences of the operation of ships.

Keywords: efficiency, cooling system, environmental damage.
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B.1. I'OJIOBUH, C.1O. PATMEHKO

CUCTEMA MOHHUTOPHHI'A COCTOAHHUS HHCTPYMEHTA
B YCJIOBUAX CEPUMHOI'O ITPON3BOJACTBA

AnHotauuss. OOHOU U3 8ANCHEUWUX 3a0a4 CEPULIHO20 U MACCOB020 NPOUIBOOCMBA ABNAEMCA NOOOEPHCAHUSL
HEeNnpepvlBHOCHU MEeXHONI02UYECKO20 Npoyecca ¢ Yeablo CHUJICEHUs Npocmoes 000py0osanus u, Kak cledcmsue,
cebecmoumocmu npoodykyuu. OOHOU U3 cucmem, 00ecnedu8arwux 3mo yciosue AGNAemcs CUCHEeMd MOHUMOPUHEd
cocmosiHuss  uHcmpymenma. OOHAKO NpuMeHsemble Ce200Hs peuleHUs, AGIAINMCA  CILONCHLIMU  NPOSPAMMHO-
annapamHuiMu KOMAIIEKCAMU, KOMOopble HeOOCMYNnHbul 051 OOAbUUHCINGA CPeOHUX U MeaKux npeonpusmuti. B cmamoe
npeonazaemcs. CUCmemd, OCHOBAHHASL HA CPAGHUMENbHOM AHANU3E NPUMEHSEMO20 UHCIPYMEHMA ¢ 9MALOHHbIMU
aKzemnaapamu. Pesynomamvl ananuza nocmynaiom 6 cucmemy HPUHAMUA peuleHull, Komopas onpeodensem
YenecooOpasHOCmb  OANbHENUEe20 UCNOTb306AHUSL  PENCYe20 UHCMPYMEeHma Oas Nocie0yiowel MexaHuyecKoll
obpabomku. [Ipueden npumep sKCRepUMEHMATLHO20 UCCLe008aHUsL pesepHotl obpabomiu. Tlonyuennvle pe3yromamol
NOKA3bIBAIOM BO3MONCHOCHb U PAYUOHATLHOCMb NPUMEHEHUs. OAHHOU MOoOeau O NPOSHO3UPOBAHUSL COCMOAHUS
UHCMpYMeHma.

KiaroueBble c¢JIOBa: npocHO3upogaHue NOAOMOK UHCIMPYMEHmMd, MeXaHuieckdas o0pabomkd, U3HOC
UHCMPYMEHMA, MOHUMOPUHE COCMOSHUSL UHCIPYMEHMA.
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V.l. GOLOVIN, S.Yu. RADCHENKO

TOOL CONDITION MONITORING SYSTEM
IN SERIAL PRODUCTION CONDITIONS

Abstract. One of the most important tasks of serial and mass production is to maintain the continuity of the
technological process in order to reduce equipment downtime and, as a result, the cost of production. One of the systems
is the tool condition monitoring system. However, the solutions used today are complex software and hardware systems
that are not available for most medium and small productions. The article proposes a system based on a comparative
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analysis of the applied tool with reference instances. The results of the analysis are sent to the decision-making system,
which determines the feasibility of further use of the cutting tool for subsequent machining. An example of an experimental
study of milling processing is given. The results obtained show the possibility and rationality of using this model to predict
the state of the instrument.

Keywords: tool breaking prognosis, machining, tool condition monitoring, tool wear.
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A.N. BOXOHCKMUIA, H1. BAPMUHCKAS, A.11. PhDKKOB

INPOEKTUPOBAHUE MAHUITYJISITOPOB MI/IHI/IMAJII;HOfI MACCBI
C KOMIIEHCAIIMEN NIEPEMEINEHUHU

AHHOTAUUSA. MHoz2ue munvl MAHUNYASAMOPOS, PAOOMAIOWUX 8 3eMHBIX YCI0BUSX, HO 0COOEHHO 8 COCMOAHUU
HEBeCcoOMOCMU, HYNHCOAIOMCA 8 CYUWECMBEHHOM VMEHbUIeHUU MACCbl, YMO NPUBOOUM K CHUICEHUIO IHCECTNKOCU
INEMEHMO8 KOHCMPYKYULL U USMEHEHUI0 CHeKmpa 4acmom coOcmeeHHvlx Konebanuil. IIpodondicaiom ocmasamucs
AKMYAILHBIMU 3A0a4U MUHUMUSAYUU MACCLL MAHURYISIMOPOS C YYEMOM O0ZPAHUYEHUL HA NPOYHOCb U JHCECMKOCHb.
Jlano peuwterue 3a0ay MUHUMUZAYUU MACCHL C AHATIUZOM 803MOICHOU KOMNEHCAYUU NepeMeujeHutl U UCNONb308AHUEM
OONOJHUMENbHBIX 6030€UCMEULL.

KiaroueBbie ¢jI0Ba: MaHUnyisamop MUHUMALLHOU MACCbl, ONMUMAIbHOE NPOEKMUPOBAHUE, UCNOTb308AHUE
ocpanuyeHul.
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Abstract. Many types of manipulators, operating in terrestrial conditions and, especially, in a state of
weightlessness, require a significant reduction in mass, which leads to a decrease in the rigidity of structural elements
and a change in the spectrum of natural vibration frequencies. Problems of manipulators' mass minimizing are still
relevant. Besides, limitations on strength and rigidity should be taken taking into account. It is given the solution of the
problems of mass minimizing with the analysis of possible compensation of displacements and the use of additional
impacts.

Keywords: minimum mass manipulator, optimal design, use of constraints.
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EXPERIMENTAL RESEARCH OF CHARACTERISTICS OF INTERNAL
FRICTION OF RUBBER EXTINGUISHERS IN ROPE MACHINES

Abstract. Experimental studies of the damping coefficients of rubber dampers of the carriage supports of cable
cars were carried out.
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