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THE DESIGN CALCULATION PROCEDURE
OF THE LIQUID FRICTION CONICAL BEARINGS

The subject of design calculation of geometrics (diameters and cone angle) of the liquid
friction conical bearings with preset radial and axial loads is considered.
Keywords: conical bearing, design calculation, geometrics.
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S.I. MATYUKHIN, G.R. MAKULEVSKI, O.V. DEEV

I-V CURVE OF A LASER DIODE ON THE BASIS OF GALLIUM
ARSENIDE

A mathematical model of the forward I-V characteristics of the AlGaAs laser diode with
separate confinement and quantum-well active region is presented. The factors determining the
threshold voltage and differential resistance of the diodes are investigated. The ways of increasing of the
diode efficiency due to decreasing heat losses are proposed.

Keywords: mathematical modeling, semiconductor laser, gallium arsenide, double
heterostructure, separate confinement, I-V characteristics; efficiency.
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ABTOMATHU3ALIUA TEPMOANHAMHNYECKUX PACYETOB C
HNCITOJIB3OBAHHUEM IMTAKETA ITPUKJIAJIHBIX MATEMATHYECKHX
ITPOTPAMM SCILAB

B cmamve paccmompenvt  6o3modcnocmu  mamemamuyeckoco naxema scilab  ona
8bINOHEHUS MEPMOOUHAMUYECKUX paciemos. [Ipusedenbl npumepsbl pacyemos.
Kniouesvie cnosa: mepmoounamuxa, scilab, mepmoounamuyeckue paciemal.
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D.V.TSYMAY, K.Yu. FROLENKOV

THERMODYNAMIC CALCULATIONS AUTOMATION WITH PACKAGE
OF APPLIED MATHEMATICS PROGRAM SCILAB



The possibilities of mathematical package scilab for thermodynamic calculations. Examples
of calculations.

Keywords: Thermodynamics, scilab, thermodynamic calculations.
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BAPUALIUOHHBIA METO]I UCCJEJOBAHUS TPOLIECCA
HAT'PYKEHUS ITOJIOTUX HUINHAPUYECKHUX OBOJIOYEK

Ilpeonazaemcs cnocob nonyyenusi ypagHeHUu Npoyecca HAaspyjiceHusi NpsIMOY2ONbHbIX 8
naaue noio2ux 00oIoYeK npu O8YCMOPOHHEM COHCAMUL NPU UX pacieme 8apUayUOHHbIMU MEMoOaMU.
3a0aua pewena c¢ yuemom eeomempuueckol HenuHeuHocmu. Jaemcs Mmemoouxa OnpeoeieHus
annpoKCUMUpYIOWUX QYHKYULL 8 BbIPAICEHUSAX OISt NEpeMeUeHUll.
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CIIMCOK JIMTEPATYPbI

1. Bonoaun, B.II. Omnpenenenue anmpoKCUMUPYIOMMX (QYyHKIMI B BBIpAXEHUSX Ul IEPEMEICHUH Ipu
pacdete monorux odonouek / B.I1. Bonoaun, 3.P. Hamupos // BectHrk TBepcKoro rocyJapCTBEHHOTO YHUBEPCUTETA:
HayuHbIH xypHai. Cepus «[Ipukinagnas matemarruka» — TBepb: TBI'Y, 2012. — Nel7. — Bemm. 2 (25). — C. 41 — 51.

2. Bombemup, A.C. I'nbxue mractuaku u 060109kH / A.C. Bomemup. — M.: TUTTIIL, 1956. — 421 c.

3. 3y6uanunos, B.I'. OcHoBHI Teopun ynpyroctd U miactugHoctd / B.I'. 3y6uanuaoB. — M.: Bricmas mkodna,
1990. — 368 c.

4. NBanos, B.H. BapuanuonHsie NpUHIKIIBI 1 METOJIBI PELICHUs 33/1a4 Teopun ynpyroctub / B.H. iBaHoB. —
M.: U3a-Bo PY/IH, 2001. — 176 c.



5. Kopuummz, M.C. HenuneliHble 3a/1aui TEOpUH IUIACTHUH M IIOJIOTHX 00O0JOYEK W METOABI MX peuieHus /
M.C. Kopaumms. — M.: Hayka, 1964. — 194 c.

6. Kopanmma, M.C. O BbIOOpe BBIpaKEHHUI IS KAaCATENBbHBIX COCTABILIIONINX MEPEMEIICHIA NP PEIICHIH
3amad Teopun oboxouek BaprannoHHEIMUA Metonamu / M.C. Kopaummn // U3e. Kazanck. ¢ummana AH CCCP, cepus
¢u3.-mar. u TexH. HayK. 1959. — Bem. 12. — C. 101-105.

7. Jlykant, I1.A. OcHOBBI HenMHEHON cTpouTtensHOi Mexanuky / [1.A. Jlykanr. — M.: Crpoiinznar, 1978. — 208 c.

8. Jlykam I1.A. Pacuer nonorux 000sI04€K U IUIUT C Y4ETOM (PU3MYECKOH U FeOMETPUIECKON HeJMHEeHOCTH /
IT.A. Jlykam / B ku.: Tpynet THUUCK. Pacyer koHCTpyKIMH pabOTaOmIMX B YHPYro-IDIACTHYECKOH cTaanu. M.:
Poccrpoituzaar. 1961. — Bem. — 7. C. 268-320.

9. IMankosuy, [1.d. Tpyasl o crpoutensHOi MexaHuke kopadist: B 4 1. / [1.®. [Tankosuy. — JI.: Cynnpomrus,
1963. T. 4: YcTOoMYMBOCTB CTEpPKHEHN, IEPEKPHITUH U IUIaCcTUH. — 551 c.

10. Ietpos, B.B. Meron mocnenoBaTeIbHBIX HATPYXKCHUH B HETMHEWHOW TEOPHH IUIACTHHOK U 00O0JIOYEK /
B.B. Ilerpos. — Caparos: U3n-Bo Capar. yH-Ta, 1975. - 119 c.

Bosogun Bsiuecsias IlerpoBuy
TBepckoil rocyjapCTBEHHBIN TEXHUUECKUH YHUBEPCUTET, I'. TBEph

Kanpnpar rexHuyecknux Hayk, mpodeccop kKadeapbl CONPOTUBIICHNSI MaTEPHAIOB, TEOPUH YIIPYTOCTH U IIACTHYHOCTH
Ten. 8(4822)52-63-63

Hagupos Imun PadasioBuu

TBepckoil rocyJapCTBEHHBIN TEXHUYECKUN YHUBEPCUTET, I'. TBEph

AccucTeHT Kadenpbl COPOTUBICHHS MaTepUaioB, TEOPUN YIPYTOCTH U TUIACTUYHOCTH
Ten. 8-910-931-53-32

E-mail: n-emin@mail.ru

V.P. VOLODIN, E.R. NADIROV

VARIATION METHOD OF THE STUDY PROCESS LOADING GENTLE
CYLINDRICAL SHELLS

Provides a method of obtaining the equations of the loading process rectangular in plan
shallow shells with bilateral compression in their calculation variational methods. The problem is
solved with the geometric nonlinearity. The technique of determining the approximating functions in
the expressions for the displacements.
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MOJEJUPOBAHUE TEMIIOPAJIBHBIX OTHOIIIEHUI
B OHTOJIOTUAX TEXHOJIOI'HYECKHUX JEMCTBUH

Ilpeocmaenen ananumudeckuii 0630p KiOYEbIX NOOX0008 K POPMATUI08AHHOMY ONUCAHUIO
mexHonoeuueckux — npoyeccos.  Paccmompena  moodens  ommonoeuueckozo  npedcmasneHus
NPOU3BONILHOU MeXHONo2UU Ha obom smane eé€ Odexomnosuyuu. Peanuzosana modepHuzayust
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obycnosnena yuémom ux memnopaibHulx ocobennocmeu. Ilpednoscena 0606wénnas moodens
OHMONO2UHECKOU CUCEMbI NPEOCABLEHUSl MEXHONIO0SUYECKUX 3HAHUIL.

Knrouesvle cnosa: ommonocus; O0eKOMNO3UYUOHHAS KOHCMPYKYUsL, MEXHOIOSUYecKoe
Oeticmeue, 8peMeHHOl UHMeP8A, MeMNOPAIbHAsS Napa.

CIIMCOK JIMTEPATYPbI

1. [TpousBoncTBenHsie TexHonornu / mox pen. B. B. Cagosckoro [u ap.]. Munck: BI'OY, 2008. 431 c.

2. BoubIioi poccuiickuii SHIUKIONEANYeCKuid ciioBaps / moa. pea. A.E. Maxoea [u ap.]. M.: JIpoda, 2009.
1887 c.

3. Angpees, JI.A. Cnoco6bl hopMaIM30BaHHOTO OIHMCAHMS TEXHOJOTHH: momnbiTka o63opa / JI.A. Anapees //
Tpyns! IlckoBckoro monurexHudeckoro mHerutyra. Cep. MammHocTpoenue. OnexrtporexHuka. 2011. Ne 15.3. — C.
291-297.

4. Topue B.®. K TexHONOrHsAM MamIMHOCTPOUTENBHBIX Npon3BoiacTB XXI-ro Beka // m-Mam: Pecypc
MaIlIMHOCTPOEHUSI. Pexxum JlocTyna: http://www.i-mash.ru/materials/economy/55-k tekhnologijam mashino
stroitelnykh proivodstv_xxi.html (zaTa o6pamenus 25.10.2012).

5. Peitaronsn, JI.A. Micionp30BaHne pOpMaIH30BaHHOTO SI3bIKA JJIS CTPYKTYPHOTO aHAIN3a TEXHOIOTHUECKUX
mporeccoB / JI.A. PeitHronb // MexaHu3ammst U 3IeKTprUUKAIHS CeNbCKOTo Xo3sicTBa. 1986. Ne 2. — C. 13-14.

6. Uepemnrix, C.B. Ctpykrypusiii ananmu3 cucteM: IDEF-Texnonoruu / C.B. Uepemusix, 11.0. CeméHnos, B.C.
Pyukun. — M.: @unaHcH 1 cTatuctuka, 2003. — 208 c.

7. OcuoBsl onTojorun / oz pen. @. @. Bakkepesa [u ap.]. CII6.: CII6IY, 1997. 280 c.

8. JHamox C.A. Ownronormzaumn // XYZ: CereBoil TNpoekTHbIH KypHal. Pexum pocryma:
http://xyz.org.ua/o.html (maTa oOpamenus 25.10.2012).

9. ErreneB I'.b. Paspaborka unremiekryansusix CAIIP Texnomormyeckux mporeccos / I'.b. Esrenes, B.B.
Ky3bmuH, A.A. Kokopes // Hayunas ceccuss MUDI-2004: CoopHrk HaydHBIX TPYH0B. MockBa, 2004. T. 3. — C. 43-44.

10. Ko6o3zeBa, .M. Onromnorust cuinossix nporeccos / U.M. Kob6ozesa, A.C. MapymknHa // Komnerotepaas
JIMHI'BUCTHKA M MHTEJUIEKTyalbHble TexHojoruu: COOpPHUK TPYNOB MeXayHaponHoH koHdepeHimn «uamor-2010».
Mocksa, 2010. Beim. 9(16). — C. 192—-199.

11. Mamarue, A.B. Momens KaTeropHallbHOTO YPOBHS S3BIKOBO-OHTOJIOTWYECKON KapTwHBI mmpa / A.B.
Mamarun, H.I'. I[lerpenko // Maremarndeckue MamuHbl # cucteMbl. 2006. Ne 3. — C. 91-104.

12. Tpounkuii, B.B. Meronbsl ¥ mnporpamMMmHBIC CpEICTBAa MPEACTABICHUS BPEMEHHBIX 3aBUCHMOCTEH B
HMHTEIUIEKTYyalIbHBIX CUCTEMaX MOJAECP)KKH MPUHATHS PEIICHUN: AUC. ... KaHA. TexH. HayK. M., 2004. 240 c.

13. lwusn, T.A. ®opManbHas OHTOJIOTHS MAaTEPUANBHBIX MPOIECCOB M MOJEIUPOBAHHUE TIIOOAIBHBIX OHO-
conuabHbix 00pazoBanuii / T.A. IllusH / MaremaTndeckoe MOJICIIMPOBAHKUE COIMATIBHBIX mporieccoB. Mockaa, 2004.
Beim. 6. Pexxum poctyna: taras-shiyan.narod.ru/my _mamosp/shiyan_mamosp_6.pdf (qara ooparmienus 25.10.2012).

14. Ke6episie, H.I'. MonenupoBanue IMHaAMHUUYECKHX MpEIMETHBIX obnacrteil B oHTosnorusx / H.I'. Kebepie //
CO0pHUK HAay4YHBIX paboT XapbKOBCKOTO YHUBepcHUTeTa BO3AYIIHBIX cuil. 2009. Bemm. 3(21). — C. 121-127.

15. Kypran, A.A. ®opmupoBanue (EHOMEHOIOTHYCCKOH OHTOJIOTMH BPEMEHU M €€ OCHOBHBIC MPHHIUIBI /
A.A. Kypran // Bectauk Tomckoro rocynapcrBennoro yausepceurera. 2010. Ne 334, — C. 32-34.



16. 'y, A.K. Maremarnueckas sioruka u teopust anropurmoB / A.K. I'yi. — Omck: Hacnenue. {uanor-Cubupb,
2003. - 108 c.

17. AngpeeB, J[.A. MeToa OHTOJIOTMYECKOTO MOJAEIMPOBAHUS IPEIMETHBIX 00JacTell TEXHOJIOTHYECKUX
3Hanuii / JI.A. Aunpees, M.B. BopoHoB // MaremaTtiyeckrue METO/Ibl B TEXHUKE U TexHonoruu: COOpHUK TpynoB XXV
MEX/IyHapoIHOH Hay4YHOU KoH(pepeHuun. Boarorpan, 2012. T. 5. — C. 35-36.

18. Anzpees, [I.A. Merox dopmanuzoBanHoro omucanus texHonoruit / J[.A. Aunpees, M.B. Boponos //
Bectauk Cankr-IleTepOyprckoro rocy1apcTBEHHOTO YHUBEpCHTETa TeXHONOrHU U anu3aiiHa. Cep. 1, EctecTBeHHBIE 1
TexHuueckue Hayku. 2011. Ne 2. — C. 47-51.

19. MamsneBa, C.B. IlpuMmeHeHHE OHTOJOTHYECKHMX MOJEIEH IS peIIeHUs 3aqad UIACHTU(DUKAINHA |
MOHHTOpHHTA NpeaMeTHBIX obnacteii / C.B. Manbnesa / busnec-uadopmaTrka. 2008. Ne 3. — C. 18-24.

20. bemos, C.B. IlIkansr B cucremax markux uzmepenuii / C.B. benoB // Markue BRIYHCICHUS W U3MEPEHUS:
C6opnuk noxnanos 11 mexxayHaponHoit koudepeniun. Cankr-IlerepOypr, 1999. T. 1. — C. 81-84.

21. Allen J.F. Maintaining knowledge about temporal intervals / Communications of the ACM. 1983. Vol. 26.
No. 11. P. 832-843.

22. Yepkammn, b.H. Konuenumm coBpemenHoro ecrecrBo3Hanus / b.H. YepkammH. — Boponex:
BUDBCY, 2009. - 450 c.

23. Amngpees, [J.A. IlpouenypHblii MeXaHM3M KOHCTPYMPOBAaHHUS OHTOJOTMYECKHX IPEACTaBICHHH
JIEKOMITO3UIIMOHHBIX CTPYKTYp TexHoxoruii / JI.A. Annpees, M.B. Boponos // lHTepHeT U cOBpeMEeHHOE OOLIECTBO:
Coopnuk Te3ucoB goknanoB XV Beepoccuiickoir 00bequaéHHON KoHPepernuu. Cankt-IlerepOypr, 2012. — C. 37-40.

24. BopornoB, M.B. Cucrema ¢opmanmzanum TexHoJdormdeckux 3Hanuii / M.B. BopoHoB // MonenupoBanue u
aganu3 nqa"gubeix. 2009. Bem. 4. — C. 4-18.

25. 3aropyiiko, H.I'. [Ipuxnagabie MeTonp! aHanm3a qaHHBIX U 3HaHui / H.I'. 3aropyiiko. — HoBocubupck: UM
CO PAH, 1999. 270 c.

26. Anppees, JI.A. CUCTEMHO-OHTOJIOTUYECKUH TOIAXOJ K MAITUHHOMY OINMUCAHUIO KOMIIOHEHTHOW CpPEIIbI
TexHosoruueckux mpoueccos / J[.A. Auapees, N.B. Auronos // IIpombiiienasie ACY u koutposutepsl. 2012, Ne 9, —
C. 29-34.

27. laranosa, .M. Texuonorus cOopku 3arotoBok o0ysu / .M. Illaranosa. — M.: Jlérkas u mnumieBas
IPOMBIIIJIEHHOCTh, 1983. — 184 c.

AnapeeB IMuTpuii AHATOJIbLEBUY
OI'bBOVY BIIO «IIckoBckuil rocyiapcTBEHHBIN YHUBEPCUTET», T. IIckoB
Crapmmii npenonaBarens kadeaps! «MHpopMannoHHbIe CHCTEMBI U TEXHOJIOTHUID

E-mail: dandreev60@mail.ru

D.A. ANDREEV

MODELING TEMPORAL RELATIONS IN ONTOLOGIES
OF TECHNOLOGICAL ACTIONS

The analytical review of key approaches to the formalized description of technological
processes is presented. The model of ontological representation of any technology at any stage of its
decomposition is considered. Modernization of the procedural mechanism of creation of ontologies of
technological actions, which is due based on their temporal features, is realized. The generalized
model of ontological system of representation of technological knowledge is offered.

Keywords: ontology; decomposing construction, technological action; time interval;
temporal pair.
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A.Yu. ALBAGACHIEV, A.V.MIKHEEV

STUDY OF THETEMERATURE DISTRIBUTION WHEN DRILLING

This paper presents an experimental results on the developed method of recording rapid
thermal processes during drilling. The experimental data were processed using regression modeling.
Was developed the mathematic model of thermal processes during drilling.

Keywords: experiment, drilling; thermal process, regression model; heat release.

BIBLIOGRAPHY
1. Reznikov, A.N. Teplofizika processov mehanicheskoj obrabotki / A.N. Reznikov. — M.: Mashinostro-enie,
P8l 2. Granovskij, G.I. Rezanie materialov / G.I. Granovskij, V.G. Granovskij. — M.: Vysshaja shkola, 1985. - 304
v 3. Danieljan, A.M. Teplota i iznos instrumenta pri rezanii metallov / A.M. Danieljan. -M.: Mashgiz, 1954. -
276 s.

4. Spiridonov, A.A. Planirovanie jeksperimenta pri issledovanii tehnologicheskogo processa / A.A. Spiridonov.
— M.: Mashinostroenie, 1981.

5. Voroncov A.P., Sultan-Zade N.M., Albagachiev A.Ju. Vestnik mashinostroenija 2008g. Ne5, str. 61-69.

6. Vinogradov, V.N. Iznashivanie pri udare / V.N. Vinogradov, G.M. Sorokin, A.Ju. Albagachiev. — M.
Mashinostroenie, 1982.

7. Rodin, P.R. Metallorezhushhie instrumenty / P.R. Rodin. — Kiev : Vysshaja shkola, 1974. — 400 s.

8. Balykov, A.V. Almaznoe sverlenie otverstij / A.V. Balykov. — M.: Nauka i tehnologii, 2003.

9. Gutnikov, V.S. Integral'naja jelektronika v izmeritel'nyh ustrojstvah / V.S. Gutnikov. — L.: Jener-
goatomizdat.



Albagachiyev Ali Yusupovich

Doctor of Technical Sciences, Professor

Moscow State University of Instrument Engineering and Computer Science
Institute of Engineering Science Russian Academy of Sciences

MikheyevAleksandrVladimirovich
Postgraduate
Moscow State University of Instrument Engineering and Computer Science

YIK 621.774.6

C.H1. BAOBUH, K.C. JIYHUH, JI.H. MAJIbLIEB
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S.I. VDOVIN, K.S. LUNIN, D.N. MALTSEV

TUBE WALL TAPERING WHEN BENDING WITH COPYING TEMPLATE

Here is given a variational estimate of tube wall tapering when bending with copying template
without sectional shape changing
Keywords: plastic flow bowing; wall thickness variation.
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MALUIMHOCTPOUTEJIBHBIE TEXHOJIO A
N NHCTPYMEHTbI

YK 539.3.374.1

A.H. BOJIKOBA, E.JI. TOPOIILEBA, C.K. AMBPOCHUMOB, A.H. bOJIbITAKOB

B3AUMOCB3b MEXKAY U3SMEHEHUEM YCJOBUH MPEPBIBUCTOIO
PE3AHMUS, CTPYKTYPOU U MUKPOTBEPJIOCTHIO
CPE3AEMBIX CJIOEB

B cmamve npedcmasnenvt pesynomamol ucciedosanuil CMpyKmypvl U MUKPOMEEPOOCHuU
VUACMKO8 CMPYIICKU, COOMEEMCMBYIOWUX 30HAM BbIX00d pPedNCywe2o KIUHA U3 3d20MO8KU U
VCMAHOBUBUE20CS PE3AHUSL.
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INTERRELATION BETWEEN CHANGE OF CONDITIONS
OF FALTERING CUTTING, STRUCTURE AND MICROHARDNESS
OF CUT-OFF LAYERS

In this article results of researches of structure and microhardness of parts of the chips
corresponding to zones of an exit of the cutting wedge from preparation and established cutting are
presented.
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A.O. TOPJIEHKO, I1.A. TOITOJISHCKHM, A.I1. TOITOJISHCKNH,
H.A. COCHUH, C.A. EPMAKOB, A.H. EPOXUH

TEXHOJIOI'USA ®PUHUITHOI'O IIVTIASMEHHOTI'O YIITPOUHEHMUA 1J15
HHOBBIIIEHUA PECYPCA METAJVIOPEKYIIEI'O MHCTPYMEHTA

Paccmompena  mexnonozus  QuHUWIHO20 — NAA3BMEHHO20  YNPOUHEHUs ¢  HaHecenuem
MHO20CN0UHO20  Hanonokpwimus — cucmemevl  Si-O-C-N  npumenumenvHo K  YNpOYHEHUO
Memannopexcywjezo uncmpymenma. Mccredosansvl mpubonocuieckue Xapakmepucmuku HaHOCUMO20
UBHOCOCMOUK020 AHMUPDPUKYUOHHO20 NOKpbimua. [Ipusedenvl pe3yrbmamol  NPOMbIUIEHHO20
UCHBIMAHUA MEXHON02UU QUHULHO20 NAA3MEHHO20 YNPOUHEHUS MEMANNOPENCYUe20 UHCIPYMEeHmA.

Kniouesvie cnosa: moouduxayus, @uuuwinoe niazmeHHoe YNpOuHeHue, USHOCOCMOUKOe
HAHONOKpbIMUe, MpuboI02UYecKUe UCHbIMAHUA.
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A.O. GORLENKO, P.A. TOPOLYANSKY, A.P. TOPOLYANSKY,
N.A. SOSNIN, S.A. ERMAKOV, A.N. EROKHIN

THE TECHNOLOGY OF FINISHING PLASMA HARDENING FOR
INCREASE IN SERVICE LIFE OF CUTTING TOOLS

Considered the technology of finishing plasma hardening with the application of multilayer
nano coating systems Si-O-C-N in relation to the hardening of metal-cutting tool. Investigated
tribological characteristics caused by wear-resistant anti-friction coating. Given the results of
industrial tests of technology of finishing plasma hardening of metal-cutting tool.

Key words: modification, finish plasma strengthening, wear-resistant nanocoating,
tribological tests.
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YK 621.8

B.B. 3EJIMHCKUI

TPUBOMEXAHUKA IINIACTHYECKOI'O KOHTAKTA
IHPU YIIPOYHEHHUU BAJIOB HAKATBIBAHUEM

s noeepxHOCmHO20 YyNpouHeHus 8aN08 HAKAMbIGAHUEM U3YYeHbl NPUYUHbL 00PA306aAHU
Oepexmos 6 ouaze Oegopmayuu. C yenvbio NOSbUUEHUS KAYeCmed MNOBEPXHOCHIHO20 CIOS
MEXHON02UYECKUM NYmeM NpeosiodCeHd KOHUYeCKas opma HAKAmMHO20 pONUKdA, obecnedyusaroulas
00HOpOOHYI0  Oeghopmayuro. Beeden pakmop mpenus poauka o nosepxHocmo. Ilpogederno
Mamemamuyeckoe Mooenuposanue 0epopMayUOHHO20 83AUMOOEIICMEUs NOBEPXHOCMEl 8 YCA0BUAX
KOMOUHUPOBAHHO20 HASPYHCEHUS HOPMANLHOU U KACAMETbHOU HASPY3KAMU C UCHOIb308AHUEM
meopuu naacmuyHocmu. Teopemuueckue pacyemvl ROKA3AAU OOCMAMOYHOE COOMBEMCIMEUe
IKCNEPUMEHMATTLHBIM PE3VIbIAMAM, YMO YKA3bI8Aen HA 803MONCHOCMb ONMUMUAYUY MEXHOT02UU
U NPOCHO3UPOBAHUA NAPAMEMPOS YIPOUHEHUL.

Kniouesvie cnosa: Oegpopmayus, nosepxnocmv, HanpsdiceHue, ynpouneHue, npeoei
meKyyecmu, eHeopenue, mpeHue.
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V.V. ZELINSKIY

TRIBOMECHANIC OF PLASTIC CONTACT FOR HARDENING
SHAFTS BY ROLL FORMING



For surface hardening shaft by roll forming studied the reasons of defects formation in the
place of deformation. With a view to improving the quality of the surface layer by the technological
way proposed a conical shape of the roll forming roller, providing homogeneous deformation. The
factor of friction roller on the surface was introduced. Mathematical modeling of deformation
interaction of surfaces in the conditions of combined loading of the normal and tangential loads with
using the theory of plasticity is held. Theoretical calculations showed substantial conformity with the
experimental results, which points to the possibility of technology optimization and forecasting of
hardening parameters.

Keywords: deformation, surface, strain, hardening, yield strength, introduction, friction.
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AHAJIN3 YACTOTHOM CUCTEMBI
PETI'YJIMPOBAHUA KPUBOLIUITHOI'O ITPECCA

PaccmompeH NpUHyUNn 4Yacmommnoco ynpaejleHusl AaACUHXPOHHO20 npueoda Kpusomunnozco
npecca. HocmpoeHa mamemamudeckas —Mooelb KpusowunHoco npecca u eco npueoda,
NPUMEHUMENIbHO K cucmeme C H4acmomHbiM YnpaeleHuem. Hpoeedeno Modeﬂupoeanue npoyecca
I’lpO6U6KM u cpasHerue napamempoe cucmembvpl npu 6apbupo6aHul 4acmombvl U HANPAHCEHUSL.
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T.V. FEDOROV, K.A. VOLOBUEV

ANALYSIS OF THE FREQUENCY OF THE SYSTEM
REGULATION OF THE CRANK PRESS

The drive frequency control of crank press principle is examined. The mathematical crack
press model and its drive applicable to the frequency controlled system are constructed. The punching
process is simulated, and the options of the system by different input influences are compared.

Keywords: mathematical model; frequency control; crank press.
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SAG IN TRAVERSES ASYMMETRICALLY LOADING PRESS

Increase efficiency and improve the quality of the press cutting out the possibility but by
reducing the skew traverse. Feature of the hydraulic press is one of the factors that significantly affect
the amount of skew beam with an asymmetric load is applied. In order to study these phenomena
analysis of equipment during its operation on consumer services.

Keywords: news, traverse, hydraulics, skewed load.
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PaCCMOmpeHbl UHHOBAYUUU u HAyKoemKue mexHoiocuu noJly4ernusl CUHmMemu4ecKux
HOJUNPONUIEHO6bIX Humeﬁ, MeKCMulbHblX cmpon u KOM6uHup06aHHle Kanamoe.
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E.Y. STEPANOVA, V.I. MELNIKOV

INNOVATION AND HIGH TECHNOLOGY IN MULTIFUNCTIONAL
HOLDING ON PRODUCTION TEXTILE AND COMBINED LINE ROPE
(ON THE EXAMPLE OF JSC "PROMSTAL" OREL)

Analyzes the status, problems of innovative development of the country's economy. We
consider innovation and high technology production of synthetic polypropylene yarn, textile slings,
and combined-plated cables.

Keywords: innovation, innovation development, polypropylene thread, technology, textile
slings, combined ropes.
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A.V.KIRICHEK, A.V.MOROZOVA, Yu.V. VASILENKO

ENTERPRISING PROJECT REALIZATION FOR SCIENTIFIC-
METHODICAL SUPPORT OF MASTER’S ENGINEERING PROGRAMS

In the paper the experience in a purposeful development of theoretical-methodological
support of the Master’s program (by the example of the direction 151900.68 “Engineering and design
support in mechanical engineering production” with the intake of research and educational staff of
various colleges and research centers of Russia and near foreign countries (the former Soviet
republics) in the form of an enterprising scientific-research project is analyzed.

Key words: specialist, basic curriculum, magistracy.
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[IPUGOPOCTPOEHUE
N BUOTEXHUYECKUE CUCTEMbI

VK 629.7.054: 629.7.05.67

B.B. COJIIATKUH

AJI'OPUTMBI ®OPMHUPOBAHUSA U OBPABOTKN HH®OPMALINN



CUCTEMBI BO3YIIHBIX CUTHAJIOB BEPTOJIETA HA OCHOBE
HEINNOJABU/KHOI'O MHOI'O®YHKIIMOHAJIBHOI'O
APOMETPUYECKOI'O IPUEMHHUKA

Paccmampusaromess  kOHcmpykmueHas — cxema — HENOOBUICHO20 — NPOCMPAHCINBEHHO
PACRPEOeNeHH020 MHO2OPYHKYUOHATLHOZO A3POMEMPUHECKO20 NPUEMHUKA U  AN2OPUMMULECKOe
obecneuerue NOCMPOEHHOU HA €20 OCHOBe CUCTeMbl 8030YUHbBIX CUSHATIO8 8epMOIeMA.

Knrwouesste cnoea: eepmosniem, 8biCOMHO-CKOPOCIHbIE NApAMempsbl, uMepeHue, cucmemd,
nocmpoeHue, HenoOBUINCHBIIL MHO2OMDYHKYUOHANbHBIL NPUEMHUK, (opmuposanue, o0bpabomka
ungopmayuu, aneopummbol.
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V.V. SOLDATKIN

ALGORITHMS OF FORMATION AND INFORMATION PROCESSING
OF SYSTEM OF AIR SIGNALS OF THE HELICOPTER ON THE BASIS
OF THE MOTIONLESS MULTIPURPOSE AEROMETRIC RECEIVER

The constructive scheme of the motionless spatially distributed multipurpose aero metric
receiver and algorithmic providing the system of air signals of the helicopter constructed on its basis
are considered.



Keywords: helicopter, high-rise and high-speed parameters, measurement, system,
construction, motionless multipurpose receiver, formation, information processing, algorithms.
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B.C. 3AXAPUKOB

CUCTEMA CTABUWIM3ALIUU U HABEJAEHUA IMHUU BUSUPOBAHUA
C YBEJIMUEHHBIMUA YI'IAMU HABEJIEHUSA

Paccmompena cucmema cmabunuzayuu u naeedenuss aunuu eusuposanusi (CCuH JIB) c
OUAnazoHoM yeno8 2opU30HmMAIbHOZ0 U BEPMUKAIbHO20 Hagedenus 6onee 180°. Bvinoanen ananus
kunemamuyeckux ypaeuenuu CCuH JIB. [onyuenwvr ycnogus ycmouuugocmu KuUHeMAmudecKux
YpagHeHuil npu A106bIX Yenax copu3soHmanbHO20 U 8ePMUKATIbHO20 HABEOEHUS.

Kniouesvie cnosa: cucmema cmabuiuzayuu, 2UpoCKONUsl, KUHEMAMU4ecKue cOOmHOUEeHUs,
KapOaHos nooeec, ONMuKo-31eKmpoHHAs, CUCHEMA.
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V.S. ZAKHARIKOV

SYSTEM STABILIZATION AND GUIDANCE A LINE OF SIGHT
WITH INCREASING ANGLES GUIDANCE

System stabilization and guidance a line of sight (SS&G LOS) with horizon angle and
vertical angle of guidance more 180 degrees was considered at this article. Also analysis kinematic
equation of SSaG SL was executed. Conditions of stability kinematic equations was derived for any
horizon angle and vertical angle of guidance.

Keywords: system stabilization, gyroscopy, kinematic equation, gimbal suspension, optic-
electronic system.
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C.II. BOI'JAHOB, O.0. BACOB

OIITUMMBALIUA CTPYKTYPbI MHOI'O®YHKINOHAJIBHBIX
BECHHPOBOIHBIX JATYNKOB C ABTOHOMHBIM IMTAHUEM



Ilpeonooicen  cnocob  co30aHus  ONMUMATLHOU — CMPYKMYPbL  MHO2OQYHKYUOHATLHOO
06ecnposoon020 0amyuKa ¢ aBMOHOMHbIM RUMAHUEM HA OCHOBe AN20pUMMA NOUCKA KPaAmyauuux
nymei no 0000WeHHOMY NOKA3AMENio, YYUmbvlearouemy IHepeonompedneHue, CMoUMOCmb U
MEXHUYECKVIO COBMECMUMOCHb  (DYHKYUOHATbHBIX  Y3106. Ha Kxonkpemmom npumepe noxasam
8bIUSPYILUL 8 COKPAWEHUU CIPYKMYPHOU uzbbimouynocmu Ha 35 % u no 0600ueHHOMY NOKA3AMento — 8
2,35 paza. [Ipeocmagnena mexnuyeckas peaiu3ayusi OCHOGHbIX (DYHKYUOHATbHBIX Y3108 OAMYUKA.

Kniouesvie cnosa: 6ecnpoeoonwviti 0amuux ¢ agMOHOMHbIM NUMAHUEM, SHepeonompedienue,
epagh, aneopumm /letixcmpuoi.
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S.P. BOGDANOY, O0.0. BASOV

OPTIMIZATION OF STRUCTURE OF MULTIFUNCTIONAL
WIRELESS DEVICES WITH AUTONOMOUS POWER SUPPLY

The approach to the engineering of optimal structure of multifunctional wireless devices with
autonomous power supply on the basis of algorithm for searching the shortest path on the composite
index that takes into account power consumption, cost and on the technical compatibility of the
functional units is considered. A specific example is the gain in structural redundancy (35%,) and the
composite index (2.35) is demonstrated. Technical scheme of the basic functional units of the wireless
devices is introduced.

Keywords: wireless devices with autonomous power supply, power consumption, graph,
Dijkstra algorithm.
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E.B. I[TAXOJIKHH, 1.0. KOG3EB

METOJIUKA U TEXHUKA SKCHEPUMEHTA HCCJIELJOBAHUSI
TEMIIEPATYPbBI ®PUKIIMOHHOI'O B3BAUMOJAEUCTBUA
JJEKTPOPE3UCTUBHBIM METOJ10OM

Paspabomana memoouxa nposedenus dKCnepuUMeHma no OyeHKe Napamempa «paciemuas
MAKCUMATbHAS MeMNepamypay 6 30He mpeHus. B ocnogy memoouku nonosicen snexkmpopesucmueublil
Memood mpuboOUacHOCMUKY, NO3BONAIOWUL IKCNEPUMEHMATLHO ONPeOedmb BPEeMeHHbIe NapamMempbl
mpeHus, GuUAIOWUe HA 3HAYeHue Qopmupylowelica 8 30He MpeHus memnepamypul. B kauecmee
00beKma OUazHOCMUPOBAHUsL PACCMAMPUBAETNCS NOOWUNHUK KAYEHU.

Kniouegvie cnosa: memnepamypa npu mpenuu, KOHMAKMUPOSAHUE MUKPOHEPOBHOCME,
INEKMPONApamempudeckuii Memoo OUazHOCMUpOSaHusl.
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E.V. PAKHOLKIN, I.O. KOBZEV

EXPERIMENTAL METHODS AND TECHNIQUES TEMPERATURE
FRICTION STUDY OF INTERACTION BY ELECTRIC METHOD

The technique of the experiment to evaluate the parameter 'estimated maximum
temperature" in the area of friction. The methodology laid tribodiagnostics electric resistance method
to experimentally determine the timing of friction affecting the value emerging in the friction zone
temperature. As the object of diagnosis is considered bearings.

Keywords: friction temperature, contactihg of microroughnesses, electroparametrical
method of diagnosing.
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AM. COJIOBBLEB

MOIEJUPOBAHUE CTPYKTYPHOI'O KOHTPOJIA
YCUJIUNTEJISAA HEPEMEHHOI'O TOKA



Ha ocnose paspabomannou mamemamuyeckoli Mooenu YCUIumens NepeMeHHO20 MOKd
NONYHeHbl 3A6UCUMOCIU KOIDPuyUuenma ycuneHus om napamempos npubopa KOHmMpOTs, KOmMopbvle
Moz2ym Oblmb yumenvl 0Ji NOBbIUEHUSL OOCMOBEPHOCMU KOHMPOIISL pAOUOINEKMPOHHOU ANNApamypbl
C UCNONBL308AHUEM ABMOMAMUIUPOBAHHBIX CUCTHEM.

Kniouegvie cnosa: mamemamuueckas mooeib, MOOEIUPOBAHUE, KOHMPOIb, YCUTUMETb.
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AM. SOLOWJEV

MODELING OF STRUCTURAL CONTROL FOR THE
ALTERNATING CURRENT AMPLIFIER

Based on the developed mathematical model for the alternate current amplifier dependences
of gain amount from parameters of the device of control which can be considered for increase of
reliability of control of radio-electronic equipment with use of automated systems are received.

Keywords: mathematical model, modeling, control, amplifier.
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IIpaBo HMCHONB30BaHMA IPOU3BEACHHUM IIPEAOCTABICHO aBTOpaMU Ha OCHOBaHUU
m. 2 ct. 1286 YerBepToii yactu I'paxxnanckoro Koaekca Poccuiickoit @enepanuu.



Aodpec yupedumens
dbenepanbHOE TOCYAAPCTBEHHOE OIOKETHOE 00pa30BaTEIBHOE YUPEIKICHNE
BBICLIIETO MPO(ECCHOHATBHOIO 00pa30BaHMs
«["ocymapcTBEHHBII YHUBEPCHUTET - yueOHO-HAYyYHO-TIPOU3BOICTBEHHBI KOMILIEKC)
302020, r. Open, Hayropckoe mocce, 29
Ten. (4862) 42-00-24
dakc (4862) 41-66-84
www.gu-unpk.ru
E-mail: unpk@ostu.ru

Adpec peoakyuu
(benepaibHOE TOCYAaPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YUPEIKICHUE
BBICIIETO MTPO(PECCHOHATILHOTO 00pa30BaHUs
«["ocymapcTBEHHBII YHUBEPCUTET - yUeOHO-HAYYHO-TIPOU3BOICTBECHHBIH KOMILICKC)
302020, r. Open, Hayropckoe mocce, 29
(4862) 41-98-48, 55-55-24, 41-98-03, 55-05-81
www.gu-unpk.ru
E-mail: met_lit@ostu.ru

Marepuainbl cTaTeil meyaTaroTcsi B aBTOPCKON peaKIuu

[TpaBo ucnonb30BaHuUs IPOU3BEICHNN MTPEAOCTABICHO aBTOPAaMH HAa OCHOBAHHUH
. 2 ct. 1286 YetBepToii yactu ['paxaanckoro Konekca Poccuiickoit @enepanuu

Texunueckuit penakrop I'puropsesa O.1O.
Komnrerotepnas Bepctka I'puropsena O.1O.

ITonnucano B rmeyaTh T.
®dopmar 60x88 1/8. Y. neu. 1. 10.
Tupax 600 k3.
3aka3 Ne 67/13112

OTneyaTtaHo ¢ TOTOBOTO OpUTHHAI-MaKeTa Ha MoUrpadudeckoit 6ase
®I'bOY BIIO «I'ocynusepcutet - YHIIK»
302030, r. Opeun, yi. MockoBckas, 65.



