N3BECTUA Openl TY

Hayunsid xypHan
OPpJI0BCKOT0 rocy1apCTBEHHOTO

TEXHHYCCKOTO YHUBEPCUTETA Cepnﬂ «(I)yHI[aMeHTaJI])HI)Ie N IPUKJIATHDbIC

BEXoMUT HeTbipe pasa & roa HpOﬁ.HEMbI TEXHUKHN U TCXHOJOI'NN»
Ne 3/271(546) 2008

Peoaxyuonnviii cosem:
T'onenxoB B.A., npeoceoamens Cone p)KaH ne
Paguenxo C.10., sam. npeoceoamens EcmecmeeHHbIe HayKu
Bopsenkos M.U. .
K B Bapeawku+ B.5. AHanu3 3KcnepuMeHTarnbHbIX OrpaHUYeHUMA Ha KOHTpPONMpyembie
O01yHOB B.UL. napameTpbl MoAenen NPOCTPAHCTBA COBBITUM ..........c.cccoveviveiiiiiieeieeeesieesee s seeeens 3
Momnosa JI.B.
Crenanos 10.C. UHbopmayUuoHHbIe cucmeMsi U mexHonoauu
I . . . KopcyHoe H.N., Muxenesa M.B. KoOHTponb AWHaAMMYECKUX PEXKAMOB LIAPOBOW
1a8Hblll pedaKmop cepuil. o
MefnbHULbLI MOMOMa C WCNONb30BaHMEM HeupoceTeBbIX MHGOPMaLMOHHbIX
Crenanos 10.C. .
TEXHOTIOTMM ...ttt b bt s b b e b e b bt sh bt e h e e e e e kb e b b e e bb e e bb e e bb e e bb e e bt e bt e 10
Bamecmumen Apxunos O.[1., Manbskos FO.A., CupomuHuH [.O. BblMncneHne npocTpaHCTBEHHbIX
naen0z0 pedaimopa cepus: KOOPAMHAT ONOPHbIX TOYEK MOPMMHIa MO NIOCKUM U30OPAKEHUSAM ... 18
Topon B.A. bapaHos  U.IO. MogenupoBaHue  OpraHU3aLMOHHO-TEXHUYECKOWN cucTeMbl
Kupuuek A.B. yNPaBIIeHUA PAMC-9KCMEPTUBOM ........ccooviiiiiiiiiiiiiiieieict ettt 24
Koncrantunos U.C. lMomaneHko AH, KaHyHHuKo8a EA, KonmyHos VINZR BosmoxHocTn
Moamacrepbes K.B. MOAU(MLMPOBAHHOIO YNCIIEHHOFO MeToAa UHBEepPCUM ANs pacnpeaernieHHbIX cUcTeM
MOHM3aL MK BO3AYXa N CTEPIKHEBBIX MOJTHUEOTBOMOB ...........ovvrmrrarararararseseseseeeeeeees 31
Pedxonnezus: EmenbsHosa E.A. AnroputMm o6paboTKu KpUTUYECKON CUTyauun
ba6uyes A.IL npyn YACNEHHOM MOAENMPOBaHMM NpoLecca MHMLMMPOBaHUA BaKyyMHOro npo6os 39
Baosun C.HU. Makcakoe C.A AHanuTM4Yeckoe MoAenupoBaHWe nNpoLeccoB MWHGOpPMaLMOHHOIo
Amurpues A.M. 0o6MeHa B CeTAX NPOMbILFIEHHON ABTOMATHUBALMM .............coevveereriereereriesenssieseesssessesnsns 43
Emennsnos C.I'. lpasgduH A.Jl. MeToauka pa3paboTKu KOHLENTyanbHOW CXeMbl CTPYKTYP AaHHbIX
Epemenxo B.T. CUCTEMbI TEXHONOrMYECKON NOArOTOBKM NPOU3BOACTBA BUHTOBLIX NOBEPXHOCTEMN 50
3y6apes 10.M.
3y6uanunos B.I. MGUJUHOCITIpOGHue u Memannoo6pa6om/<a
Heanos b.P. Kupuyek A.B., Conosbes [1.J1., bapuHos C.B., CumaHmbee C.A. KoHTakTHas
Upannukos A.JI, BbIHOCNIMBOCTL Nocrne AedopMaLMOHHOIO YNPOYHEHUA CTaTUKO-UMNYNbCHOMN
Koxecnmnkos K.C. OBPABOTKM .......cooooeveeeeeeeeeeeeeeseeeeeeesssseees s se s s s s s ee s s s snens e s 58
ﬁopﬂnoquCB.d). Konbinoe tO.P. K npobneme BOCCTaHOBMEHUS BHYTPEHHUX MOBEPXHOCTEN
OCHKHH A.B. WU3HOLUEHHbIX OETANEN MAJTOM KECTKOCTM .....cvoviviiniciieiieiieete st eteeeeaestesaeetesaeensessessesbesseereans 62
Maaunun B.T. o
Ocanunii B.SI. Kopsiukux B.[1. Peonornyeckme ypaBHEHUSI COCTOSHUM CMITOLUHBIX CPEA.........ccvevvnnne. 65
Mauun B.E. Ocaduuti B.A., Kosanes [.A., Tapmakosckuli U.K., Tapmakosckull 5./1. N'HHOBaLMOHHbIe
MosnsikoB A.A. TeXHOnorum 1 obopyaoBaHue ANsl NONYyYEHUS YNbTPaAMENKO3ePHUCTOW CTPYKTYpbI
Pacnonos B.51. MeTana MeToAAMM OMUIL..............c.ooooiiiiiiiiecce ettt sre b 70
Cmouenues B.IL CasuH J1.A., Monukoe A.A. CoBepLUeHCTBOBaHME YCNOBUI paGoTbl OMOPHLIX Y3NOB
Cornnkos B.B. XUAKOCTHOFO TPEHUS B YCINOBUSIX U3MEHEHUA Macchl M AucbanaHca poTopa ............. 77
ConomuH O.B., Mopo3os A.A. XaoTuyeckue Koneb6aHusi POTOpPHbIX CUCTEM Ha
OmeemcmeenHblll 3a 6bINYCK: ONOPAaX XKUAKOCTHOTO TPEHMSA ........cooviiiiiiiiii it s 81
Koncrantunona I'.A. KamyHuH A.B, )Kupkos A.A. lpuMeHeHue 3aNeKTPOANHAMUYECKUX NyNbCaTOpoB  AnsA
CTabNNN3aLNN NPEPBIBUCTONO PEIAHMS ........c.vvveieieiiiiiiiiiieieieietesessssesesessse s sesenesenenes 87
Aopec peoxonneauu cepuu: MpubopocmpoeHue U cucmeMbl yrnpasneHus
302020, r. Open, Hayropckoe mocce,
29 KopHdopgp C.®., Hoeauesa T.N., [asvidosa H.B. PaspeneHune notepb B XUOKOM
(4862) 43-48-90, 40-96-14 OV3neKTpUKe Ha NoTepu OT Nepenonsipusaumm U 3NeKTPOHHON NPOBOAUMOCTH........... 90
WWW.0stu.ru Modmacmepses K.B., Nemposa O.C. OaTuuk TemMnepaTypbl YCTPOMCTBA KOHTPONA
E-mail: nmu@ostu.ru M perynuposaHus  TemnepaTypbl Bo3gyxa B MNOMeL4EHUsX rneyebHo-
NPOMUNAKTUYECKNX YUEPEKIEHMIT ......coonriiiiiieiititeteinietetttt ettt enees 96
3aper. B Munucreperse PO llikamos [1.H., BeidaHos [].B., Bupiokos A.B. PaspaboTka TpeHaxepa Ha OCHoOBe
TO AieaM nevaT, BUPTYanbHbIX BUXPETOKOBbLIX NPMOOPOB Hepa3pyLUAKOLEro KOHTPOSSA ...........ccevveene. 101
TCICPA/IMOBCINARILL 1 CPEAICTE Baxapoe M.[. Pa3paboTka KOMMMEKCHOro napameTpa AMarHOCTUPOBaHUA
MaccoBoid uuopmai, TpuboconpskeHUn 106
Crerensctso: T No 77-15496 o1 | TPAGOCOMPIKEHUM oot
20 mast 2003 roza lMaxonkuH E.B., MopsikuH C.A., Ky3sbmuyes [.A. TeopeTuyeckoe o6GOCHOBaHue
- YacTOTHOro pAuanasoHa W3MepeHUsl AUINEeKTPUYECKUMX MNoTepb NpU KOHTpone
Honnucroi nupexe 29504 COCTOSIHUAI MOTOPHbLIX Maces AN3NbKOMETPUUECKUM METOLOM.............cccovvurrrrerninrereinns 110
;0 obbenunentomy katarory «IIpeceal g H . HopmupoBaHue U MHTepnpeTaumsi pe3ynbTaToB AMarHocTUpoBaHUsA
occum» BA3KOCTHO-TeMNepaTypHbIX CBONCTB MOTOPHbIX Macesn 351eKTPOPe3UCTUBHbLIM
© OpenI'TY, 2008 METOMOM vvvevns 115

Kypnan «M3Bectuss Opeal'TY» Bxoaur B mepeueHb BeAYIIMX PELEH3UPYEMBIX HAY4YHBIX JKypHAJIOB M HU3JaHUI,
omnpeneneHHbIx BAK, st myGiukanuy Tpy/10B Ha COUCKaHNE YYEHBIX CTETIEHEH.



FY2RE]

Scientific journal

of Orel State Technical
University

The journal is published 4 times a year

IZVESTIA

OREL STATE TECHNICAL UNIVERSITY

Series
«Fundamental and Applied Problems of

Ne 3/271(546) 2008 Engineering and Technology»

Editorial council:

Golenkov V.A., president
Radchenko S.Y., vice-president
Borzenkov M.I.

Kolchunov V.I.

Popova L.V.

Stepanov Y.S.

Editor-in-chief
Stepanov Y.S.

Editor-in-chief Assistants:
Gordon V.A.

Kirichek A.V.
Konstantinov I.S.
Podmasteryev K.V.

Editorial Committee
Babichev A.P.
Vdovin S.1.
Dmitriev A.M.
Emelyanov S.G.
Eremenko V.T.
Zubarev Y.M.
Subchaninov V.G.
Ivanov B.R.
Ivannikov A.D.
Kolesnikov K.S.
Korndorf S.F.
Koskin A.V.
Malinin V.G.
Osadchy V.Ya.
Panin V.E.
Polyakov A.A.
Raspopov V.Ya.
Smolenzev V.P.
Sotnikov V.V.

Responsible for edition:
Konstantinova G.A.

Address

302020 Orel,

Naugorskoye Chaussee, 29
(4862) 43-48-90, 40-96-14
WwWw.0stu.ru

E-mail: nmu@ostu.ru

Journal is registered in  State
Committee of Russian Federation

on printing. The certificate of
registration ITIM Ne 77-15496 from
20.05.03

Index on the catalogue of the «Pressa
Rossii» 29504

© OSTU, 2008

Contents
Natural Sciences

Vargashkin V.J. The analysis of experimental restrictions on controllable parameters
Of Models Of SPACE Of BVENTS .....c.ociiic s

Information Systems and Technologies

Korsunov N.I., Mikheleva M.V. The control of the spherical mill dynamic modes using
neural networks technologies
Arkhipov O.P., Manyakov Yu.A., Sirotinin D.O. Calculation of 3-d coordinates of
morphing reference points USING 2-d IMAGES ...t

Baranov |.Yu. The design of the technical organization control system REMS-
EXAMINALION ...ttt bbbk bbbttt

Potapenko .A.N., Kanunnikova E.A., Koltunov L.I. The possibilities of the modified
numeric inversion method for the distributed systems of air ionization and lightning
FOOS ottt bbbt bbbk bbb bbbttt r s

Emelyanova E.A. The algorithm of handling the critical situation at computational
modeling of the vacuum breakdown initiation process
Maksakov S.A. Analytical modeling of the processes of the information exchange in
set of the industrial automation
Pravdin A.L. Conceptual schem development technique for data structures of helix
surfaces process deSigN SYSTEM ...

Engineering
Kirichek A.V., Soloviev D.L., Barinov S.V., Silantiev S.A. Contact tndurance after
deformation hardening by static impulse processing
Kopulov Yu.R. To a problem of restoration of internal surfaces of the worn out details
OF SMAI FIGIAITY ettt e e bbb e e iee e s
Koryachkin V. P. Reologi the equations of the condition of continuous environments
Osadchy V.Ya., Kovalev D.A., Tartakovsky I.K., Tartakovsky I.K. Innovative Technology
and Equipment for the Recovery of the Ultra-fine-grained Metal Structure by the
Metal Forming
Savin L.A., Popikov A.A. Improvement functioning film bearing when mass and
unbalance of rotor @are ChaNGING ... ..oouueiiiiiie e
Solomin O.V., Morozov A.A. Modeling of chaotic vibration in rotor system with fluid
L Lt o= T T e Yo E PRSP OUPRRP
Katunin A.V., Zirkov A.A. The use of electro dynamic pulsator for interrupted cutting
stabilization

Instrument Engineering

Korndorf S.F, Nogachova T.l., Davidova N.V. Segregation of losses in the liquid
dielectric to the losses from the repolarization ont the electronic
Podmasterjev K.V., Petrova O.S. The gauge of temperature of the device of the
control and regulation of temperature of air in treatment and prophylactic
EStADIISNMENTS ...

Shkatov P.N., Bydanov D.V., Byrukov A.V. Development of the simulator on the basis
of virtual eddy current devices of non destructive testing.........ccccoeveveeiiiiiiiiiee e,

Zaharov M.G. Development of complex parameter of diagnosing of working surfaces
OF PAITS FIICTION 1. e e e e e e e e e e

Paholkin E.V., Moryakin S.A., Kuzmichev D.A. Theoretical justification of frequency
measurement range of dielectric loss on control of motor oil state by dielcometric
L aT=1 4o To Yo P PP PO VPP OUPPPUPPPNt

Fokin N.N. Normalization and interpretation of results of diagnosing of viscosity
temperature properties of engine oils by electroresistiv method

10

18

24

31

39

43

50

58

62
65

70

7

81

87

90

96

101

106

110

Journal is included into the list of the Higher Examination Board for publishing the results of thesises for competition

the academic degrees



YIK 53.15

B.A. BAPTAIIKMH

AHAJIN3 DKCIIEPUMEHTAJIBHBIX OTPAHUYEHUN
HA KOHTPOJINPYEMBIE TAPAMETPBI MOJEJIEN
MMPOCTPAHCTBA COBbITUN

IHokaszano, ymo umerowuiica HAOOpP HKCHEPUMEHMATbHLIX OAHHBIX He NPOMUBOPEYUM
NONBIMKAM Nepenucams oowyo meopuro OMHOCUMENbHOCIU 8 KE8AMEPHUOHHOM @opmanusme.
JlononnumenvHas nposepka NOOOOHOU KOHYENyuu B603MONCHA NYymeM KOHMPOIA Yacmombl
npeyeccuu cnymuuxa nianemst FOnumep Eeponbi.

It is shown, that an available set of experimental data does not contradict attempts to write
down the General Relativity in quaternion’s formalism. Thus additional check of the similar theory
is possible by the control of frequency of precession of the satellite Europe of a planet Jupiter.

Bapramkun Baagumup SIkoBiaeBny

Wucturyt ¢usuku, Jlouaon, Bennkobputanus

OproBcKkHUit rocyAapCcTBEHHBIN TEXHUYECKUH YHUBEpcuTeT, T. Open
KannunaTt TexHUIecKnX HayK, JOLEHT Kadenpsl «Pusnxa»

Ten.: (4862) 41-98-89

YK 681.3.06
H.1. KOPCYHOB, M.B. MUXEJIEBA

KOHTPOJIb IUHAMMNYECKHUX PEXKUMOB IHﬁ&POBOfI MEJIbBHUIIbI
IHOMOJIA C HCI1IOJIb30OBAHUEM HEUPOCETEBbBIX
NHPOPMALIMOHHBIX TEXHOJOI'NH

B cmamwe paccmampueaemcs memood, OCHOBAHHbI HA AHAAU3E MAKCOHOMUUECKO2O0
nokazameinsi 0jisi KOHMPOAS, OUHAMUYECKUX PENCUMOB METbHUYbL C UCNONbIOBAHUEM HEUPOCemegblx
mexHonozuti. B ocnose memooa nesicum cozoanue u obyueHue peKyppeHmHOU HEeUpOHHOU cemu
Obyuennas HeUpOHHAS cemb NO360I5AeM  OCYWEeCmEamsy 0ojee KayecmeeHHbll KOHMPOIlb
OUHAMUYECKUX PENHCUMOB MENbHUYbL, OA3UPYIOWUIICS HA Pe3yabmamax Uccie008aHus OUHAMUKU.
Ilpusoosamces meopemuueckue NONOHCEHUs MAKCOHOMUUECKOU KIACCUPUKAYUU OUHAMUYECKUX
PedAcUMO8 00bEKIMOB YNPAaGIeHUs.

A method, based on the analysis of taxonomical index for control of the dynamic modes of
mill with the use of neural networks technologies, is examined in the article. In a basis of a method
is creation and teaching of recurrent neuron network. The trained neuron network allows to carry
out more high-quality control of the dynamic modes of mill, being based on the results of research of
dynamics. Theoretical positions over of taxonomical classification of the dynamic modes are
brought.

KopcynoB Hukouait UBanoBuu

Benroponckuii rocyiapcTBeHHbIN TexHoaornueckuii ynusepcurer um. B.I'. Illyxosa, r. bearopog
JIOKTOp TeXHUUECKHX Hak, mpodeccop Kadeapbl MpOorpaMMHOTO 00€CTIeUeHNST BEIYUCTUTEILHON TEXHUKH
Y aBTOMATU3UPOBAHHBIX CUCTEM
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YK 004.922

O.I1. APXUIIOB, 10.A. MAHBAKOB, /1.0. CUPOTUHWH

BBIYUCJIEHUE ITPOCTPAHCTBEHHbBIX KOOPIUHAT
OITOPHBIX TOYEK MOP®HUHTI A 110 IIVITOCKUM U30BPAKEHUAM

B cmamue onucwvieaemces memoo noryuenus 3D koopounam onopHbix mouex, UCnoab3yemuix
ons pecucmpayuu mopgunea, no gomoepaguim. Memoo ocHoéan Ha mooenu Kamepvl-0OCKypbl.
Hannwlii memoo nosgonsiem 6e3 6OIbUUX BDEMEHHBIX U MAMEPUATLHBIX 3AMpPam npeoopasoevléams
08yMepHble KOOPOUHAMbL 8 MPEXMEPHbIE.

The article describes the method of obtaining 3D coordinates of reference points out of
photographs, which are used for morphing registration. The method is based on the pinhole camera
model. This method allows quickly to convert 2D coordinates to 3D using only simple and cheap
devices (like digital camera) and software.

Apxumnos Ouier IlerpoBuy

Opnosckuit Grmuan Yupexnenus Poccniickoii akagemMun Hayk MHCTHTYTA ipobnem nHpopmatuku PAH, . Open
Hupexrop O® UIIU PAH, kaHauIaT TEXHUYECKUX HAyK
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Cuporununn Jdenuc Oseropny
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V]IK 658.5, 004.7

N.10. BAPAHOB

MOJEJUPOBAHUE OPTAHU3AIIMOHHO-TEXHUYECKOM
CUCTEMBI YIIPABJIEHUSI POMC-OKCIIEPTHU301

Paccmampusaemess  modenuposanue — OpeaHU3AYUOHHO-MEXHUYECKOU — CUCHeMbl €
npusneyeHuem pacnpedeienHol epynnbl IKCHEepmo8 8 COoCmase pachpeoeieHHblX 9KCHepmHO-
MOOenupyrowux cucmem 0 obecneuenus 3QGekmueHou pabomvl HA PA3IUYHBIX CMAOUSX
HCUSHEHHO20 YUKAA KOPNOPAMUGHBIX — ABMOMAMUSUPOSAHHLIX —CUCEM YADAGIEHUs Npu  Ux
CONPOBOACOEHU.

The design of the technical-organizational systems is examined with attraction of the
distributed group of expert consisting of distributed expertly-designing system for providing effective
job on the different stages of life cycle of the corporate automated control system at their
accompaniment.

Bapanos Urops FOpbeBnu

Axkanemuss @CO Poccun, 1. Open

KangunaTt TeXHUYeCKUX HayK, JOIEHT Kadeapsl HHPOPMATHKN U BEIYUCIUTEIbHON TEXHUKN
Anpec: r. Open, yi. [IpubopoctpourensHas, 11.35
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A.H. IIOTAIIEHKO, E.A. KAHYHHUKOBA, JI.1U. KOJITYHOB

BO3MOXHOCTHU MOINPUIINPOBAHHOT'O YNCJIEHHOI'O
METOJA UHBEPCHUM IS PACITPEAEJIEHHBIX CUCTEM
NOHU3AIIUU BO3AYXA U CTEPKHEBBIX MOJIHUEOTBO/10B

Ilpeocmaenenvt mamemamuueckue MOOEIU C YUemoM NPUMEHEHU MOOUDUYUPOBAHHO20
Memooa — uHeepcuu Ol NONYOE32PAHUYHBIX ~ Cped  Npu  UCCAeO08AHUU  0CObeHHOCmell
INEKMPOCMAMUYECKUX NONEU PACAPEOeleHHbIX CUCMeM UOHU3AYUU 8030YXA U CIMEPIICHEBbIX
MOIHUCOMB0008. Onpedeneno 6ausHue PACHONIONCEHUS KOPOHUPYIOWe20 NPo6ood UOHUIAMOPA 6
VeNl0BOll 30He NOMEWJeHUs. C YHemOM €20 CMeWeHUs OMHOCUMENbHO NJIOCKOCMel MOl 30Hbl U
npeocmasnenvl pesyibmamosl pacuiemos Ok CMEPHCHEEbIX MOTHUCOMBO008 C YHemoM CPAGHEHUS. C
uzeecmmbLMuL.

The paper presents the mathematical models taking into account the usageof the modified
numeric inversion method for semi-infinite mediums for theresearch of the features of electrostatic
fields for distributed systems of air ionization and lightning rods. We study the effect of placement of
the corona-forming ionizing wire in the corner of the room taking into account its displacement
relative to the planes of the area and we present the calculation result for the lightning rods
comparing to the already published data.
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E.A. EMEJIBJHOBA

AJITOPUTM OBPABOTKH KPUTHUYECKOM CUTYAIIUA

HPU YNCJIEHHOM MOJIEJUPOBAHUMU ITPOLIECCA
NHULIMNUPOBAHUSA BAKYYMHOI'O ITPOBOSA
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Paspaboman aneopumm obpabomru kpumuueckol cumyayuu, 803HUKaowujell npu
YUCTIEHHOM MOOEUPOBAHUU NPOYECCa UHUYUUPOBAHUS 8AKYYMHO20 npobos. Hcnoav3osanue
PaspabomanHo20 ancopumma no380aAem pacuiupums OUANA30H HANPAHCEHHOCIU 2NeKMPUYECKO20

nons om 9-10° < E <1,3-10*°B/m 00 6,6-10° < E <1,3-10'° B/m, xomopwiii coomsemcmsyem
MUKPOCEKYHOHOMY OUANA30HY ONUMENbHOCU 6bICOKOBOIbMH020 uMnyibea. Ilonyuentvie

pesyibmanvl UCNOJIb306AHbL NPU NOCMPOEHUU 3ABUCUMOCTIU 6PDEMEHU 3anazovl8anus BAKYYMHO20
I’lp060}l om HANpANCEHHOCMU JIEKMPUUECKO20 NOJIA.

The algorithm of handling the critical situation at computational modeling of the vacuum
breakdown initiationprocess has been developed. The usage of developed algorithm allowed
widening the range of electric field intensity of the heat distribution model from

9.10° < E <1,3-10"V/mto 6,6-10° < E <1,3-10"V/m corresponding to microsecond range of

high-voltage pulse duration. Received results have been used at plotting the dependence of vacuum
breakdown delay time on electric field intensity.
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AHAJIUTUYECKOE MOJAEJIMPOBAHUE
IMPONECCOB NH®OPMAIITMOHHOI'O OBMEHA
B CETSAX ITPOMBIIIJIEHHOU ABTOMATHU3ALINA

Ananumuuecxas MoOenb NPOYECco8 UHPOPMAYUOHHO20 0OMEHA bAZUPYemcs HA annapame
MeopuU MAcco8020 0OCILYHCUBAHUSL U UCHOIb3YEM MAPKOBCKUE NPoYeccyl OJisi ORUCAHUL mpapura u
n0360J155em nPosoOUMb AHAIU3 U ONMUMUZAYUIO Cemell HA OCHO8E NOAEBbIX WUH De3 YCMAHOBIeHUS
coeounenuil.

Analytical model of the informational exchange process is based on the mass service theory
principles, and uses Markov’s processes to describe the traffic, and lets nets analyzing and
optimization on the base of field tires without joints installation.
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B pabome npeonacaemcs Ho8vili NOOX00 KOHUENMYAAbHO20 MOOEIUPOBAHUL OAHHBIX,
KOMOPbILL MONCEM CLYHCUNMb OCHOBOU CO30AHUSL CNEeYUANUIUPOBAHHBIX 53bIKOG NPOEKMUPOBAHUS
UHPOPMAYUOHBIX CUCTEM 8 PAMKAX PA3PAOOMKU, OCHOBAHHOU HA MOOEISIX.

New approach for conceptual data modeling suggested. Change of basis of modeling and
use of formal approach for models description improve modifiability of model based applications.
Keywords: conceptual design, data models, MDD, OODB, UIMS.
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A.B. KUPUUEK, /I.JI. COJIOBBEB, C.B. BAPMHOB, C.A. CHJIAHTBEB

KOHTAKTHASA BBIHOCJIMBOCTb ITOCJIE AE@OPMALUOHHOI'O
YIIPOYHEHUSA CTATUKO-UMITYJIBCHOU OBPABOTKOU

Ilpeonooicen HoBbLIL cNOCOO NOGLIUUEHUSL KOHMAKMHOU 6bIHOCIUBOCHU Oemanetl Maulun —
CMamuKo-UMRYIbCHASL  00pabomKa, KOmopas co30aem HAKIeNaHHblll NOGEPXHOCMHbIL CNOU C
8bICOKOU MBEepOOCmvio Ha OoMbwol 2nyoune. BadchHou 0coOeHHOCmbIO CMAMuKO-UMRYIbCHOU
00pabomku  AGISAEMCSE  BO3MONCHOCHb  NONYYEHUs. PA3IUYHOU  PAGHOMEPHOCMU  YAPOUHEHHO20
nosepxnocmuoeo  cnosi. Ilposedenvt  uccre0osanusi  GIUSHUS ~ NAPAMEMPOS  YNPOUHEHHO20
NOBEPXHOCMHO20  C0sl, NOJIYYEHHO20 CHIAMUKO-UMNYIbCHOU 00pabomkoi HA  KOHMAKMHYIO
BBIHOCIUBOCMb, PA3PAOOMAHA  MEMOOUKA UCCAeO08aHull. B pesyniomame enepevie NojyueHvl
PEKOMeHoayuy  no  PAGHOMEPHOCMU  OeQOPMAYUOHHO2O0 YAPOUHEHUSL NOBEPXHOCMHO20  CIO5,
cnocobcmeyioujeli NOBbIULEeHUI0 KOHMAKMHOU 8bIHOCIUBOCMU Oemanell MauluH.

The new way of increasing of contact endurance of the part of machines — is static impulse
processing which creates the riveted superficial layer with high hardness of the big depth is offered.
The important feature of static impulse processing is the opportunity of receiving of the various
uniformity of the strengthened superficial layer. The researches of influence of parameters of the
strengthened superficial layer received by static impulse processing on the contact endurance are
carried out, the technique of researches is developed. For the first time as a result, the
recommendations on the uniformity of the deformation hardening of the superficial layer, promoting
the increase contact endurance of the details of the machines have been received.
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10.P. KOIIbIJIOB

K IIPOBJIEME BOCCTAHOBJIEHHS1 BHYTPEHHUX MOBEPXHOCTEM
N3HOWEHHBIX AETAJIEU MAJIOU ZKECTKOCTH

B cmamve obocHnosvisaemcs akmyanbHOCHb MOICMOCTIOUHO20 60CCMAHOBIEHUS GHYMPEHHUX
nogepxnocmeti  0emaneli MAnOU  HCECMKOCMU MUnA  YUIUHOPOS 2aN1b6AHO-MEXAHUYECKUM
ocmanusanuem 0e3 MepMU1ecKo20 6030eliCmEuUsl, NpUeOeHbl HEKOMopble IKCHEPUMEHMATbHbIE
pe3yibmamul  MOJACMOCIOUHO20 — 80occmanoenenust  (1-2  mm  Ha  cmopony) MOHKOCMEHHbIX
yununopuueckux oopasyos uz cmaau 30, daemcs 6 kavecmee npumepda OnNUCAHUE YCMPOUCMEa Ois
80CCMANOBNEHUS GHYMPEHHUX NOBEPXHOCEI.

In clause the urgency thick layer of smith course restoration of internal surfaces of details of
small rigidity such as cylinders electrotype-mechanical deposit steel without thermal influence is
proved, some experimental results restoration are resulted moxcmocnoiinoeo (1-2 mm on the party)
thin-walled cylindrical samples from steel 30, are given as an example the description of the device for
restoration of internal surfaces.
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B.I1. KOPAYKMH

PEOJIOTUYECKHUE YPABHEHUSA COCTOAHUSA CINVIOIIHBIX CPE/L

Paspabomana konyenyus deghopmayuonno2o nogedersi CHIOWHBIX CPeo, 3aKIoHaArOuascs
6 MOM, YMO HA UX COBU2080€ MEUEeHUE GIULEH COOMHOUEHUE YAPY2UX U NAACMUYECKUX CEOUCMS,
KOmopoe npu npoyux pasHblx YCA08USIX SA6IAemcst PYHKYUuel cCKopocmu cosueda. Anamus Kpusblx
MeYeHUs1 WUPOKO20 CNeKMPA CIJLOULHBIX CPEO NO380UL NPEONIONCUNMb XAPAKMEPHbLE PEONOSUUeCKUe
VPAGHEHUSI COCMOSIHUSL, KOMOPbLEe NO3BOJISLIOM OYEHUMb COOMHOMWEHUE YIPY2UX U NIACTNIUYECKUX
ceolicms 06vexmos ucciedosanus. Ipednogicenvl cxemvl HOTHBIX KPUBIX MeUeHUsl MEepPO00OPA3HbIX
cpeo, 061a0aWUX NIACMUYECKUMU CEOLCTNEAMU.

The concept of deformation behaviour of the continuous environments, consisting that their
shift current is influenced with a parity of elastic and plastic properties which with other things being
equal is function of speed of shift is developed. The analysis of curves of current of a wide spectrum
of continuous environments has allowed to offer characteristic peonroeuueckue the equations of a
condition which allow to estimate a parity of elastic and plastic properties of objects of research.
Circuits of full curves of current msepooobpasuwix the environments possessing plastic properties
are offered.
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B.4. OCAJUNM, JI.A. KOBAJIEB, K. IAPTAKOBCKI/IVI,
b.1. TAPTAKOBCKUNU

WHHOBAIIMOHHBIE TEXHOJIOI'HU U ObOPY/IOBAHUE
JJIA TOJIYYEHUA YIBTPAMEJIKO3EPHUCTOU CTPYKTYPBI
METAJIJIA METOIJAMU OM/

On the basis of the available investment projects analysis and comparative results of initial
metal properties change during the process of helical rolling (HR) and equal — channel angular
pressing (ECAP) the recommendations and proposals for innovation techniques and equipment are
given for production of superfine-grained metal structure with methods of non-cutting shaping.

Ha ocnosanuu ananusza cywecmsyowux uHBeCMUyYUOHHbIX NPOEKMO8 U CPAGHUMENbHBIX
Pe3yIbmamos usmMeHeHus: C60UCME UCXOOH020 MEMAIA 8 npoyecce NONEPeyHO-6UHIMOBON NPOKAMKU
(I1BI1) u pasnokananbHozo y2nosoeo npeccogarnus (PKY-npeccosanue) oanvr pexomenoayuu u
NPeonodHCeHUs 0 CO30AHUU UHHOBAYUOHHBIX MEXHOI02Ull U 000PY008aHUs O/ NOLYYeHUs
VIbMPAMENKOIEPHUCIOU CIMPYKmYpbl Memaina memooamu OM]].
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JLLA. CABHH, A.A. IIOITMKOB

COBEPIIEHCTBOBAHUE YCJOBUH PABOTHI OIIOPHBIX Y3J10B
AKNJAKOCTHOI'O TPEHUSA B YCJIOBUAX USMEHEHUA MACCHI
N IMCBAJTAHCA POTOPA

B pabome paccmampusaemcs Ounamuxa pomopa ObIMOCOCA, YCMAHOBNEHHO20 HA
NOOWUNHUKAX HCUOKOCIHO20 MPEHUS 8 YCIIOBUAX USMEHEHUs MACChbl U OUCOananca.

In this article we considered motion exhauster rotor with film bearing when its mass and
unbalance are changing.
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0.B. COJIOMHH, A.A. MOPO30B

XAOTUYECKUE KOJIEBAHUSA POTOPHBIX CUCTEM
HA OITIOPAX ’KNJAKOCTHOI'O TPEHUA

B cmamve paccmompenvi xaomuueckue KoaeOAHUs POMOPO8 HA ONOPAX HCUOKOCMHO20
mpenus. XapaxmepHot 0coOOeHHOCMbIO ABNACCS PACYem NOAsL OAGICHUL NOOUUNHUKA CKObIHCEHUS.
nymem YUCNIeHHO20 — pewlenusi ypagHenus Peiinonvoca. I[lonyuenvl xaomuueckue mpaekmopuil
O0BUIICEHUS. YeHMPA Yanguvl pomopa, a maxice bu@GyPKAYUOHHAS OUASPAMMA OBUINCEHUL POMOPA.

In article considered chaotic vibration of rotors supported by fluid film bearings. Specific of
feature of simulation id numerical solving Reynold's equation. Also given strange attractors and
bifurcations diagrams of rotor moution.
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IMPUMEHEHME JJIEKTPOAUHAMMNYECKHUX ITYJIBCATOPOB
IS CTABUJIN3AIIMU TPEPBIBUCTOI'O PE3AHUSA

B Opnosckom eocyoapcmeenHom mexHuueckom yHugepcumeme paspabdomana mexHonocust
NOGbIUEHUS. AP PeKMUBHOCU  NPEPLIBUCTNO20 PE3aHUs HA OCHO8E NPEONIONCEHHO20 aABMOPAMU
€cnocoba cHudCeHUs AMNAUMYObL U ONUMETbHOCMU NOCIeYOaPHbIX 8UOpayull.

In Orel State Technical University the technique of the increasing of interrupted cutting
effectiveness on the basis of the authors’ method of the amplitude and vibration longitude reducing is
developed.
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C.®. KOPHJIOP®, T.U. HOTAUEBA, H.B. JABBIJIOBA

PA3JIEJIEHUE INIOTEPH B ’KUJIKOM JIUDSJEKTPUKE
HA IIOTEPHU OT NEPENOJISIPU3ALIMA U DJIEKTPOHHOUN
IMPOBOANMMOCTH

B cmamve nokasana 6o03mooicHocmb pazodeneHuss nomepv IHepIUU 6 OUdIeKmpuKe,
NOMEWEHHOM 6 NnepeMeHHOe JJeKmpuyeckoe noje, HA Nomepu, O00OYCNOGIEHHble NPOYeccamu
nepenoaspu3ayul U 31eKmpOoHHOU NPOBOOUMOCHIbIO.

In the article is shown the possibility of the segregation of losses of energy in the dielectric
material, pomeshchennom into the electric field. Losses divide into the losses, caused by the
processes of repolarization and loss from the electronic conductivity.
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K.B. IOAMACTEPBEB, O.C. IIETPOBA

JTATYUK TEMIIEPATYPBI YCTPOUCTBA KOHTPO.JIS
N PET'YJIMPOBAHUSA TEMIIEPATYPBI BO3/IYXA B IOMEHIEHUAX
JEYEBHO-MIPO®UJAKTUUYECKUX YUPEXJIEHUN

ObocHosan 6v1600p NpUHYUNA NOCMPOEHUST OAMYUKA MeMnepamypvl 01 YCmpOoUucmea
KOHMPOIS. U pe2yIupOo8anus MemMnepamypbl 6030yXa 6 NOMeuwjeHuu 1e4eOHo-npopuiaKmueckozo
VupedcoeHusl,  NpeOCmAasNeH0  ONUCAHUE — OPUSUHANIbHO20 — OAMuuKa,  pesylbmamsl €20
MEeopemu4ecKo20 1 IKCNEPUMEHMATLHO20 UCCIeO08AHUSL.

The choice of a principle of construction of the gauge of temperature for the device of the
control and regulation of temperature of air is proved in treatment-and-prophylactic establishment;
the description of the original gauge, results its theoretical and an experimental research is
submitted.
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IT.H. IIKATOB, I.B. bbIIAHOB, A.B. BUPIOKOB

PABPABOTKA TPEHAKEPA HA OCHOBE BUPTYAJIBHbBIX
BUXPETOKOBBIX ITPUBOPOB HEPA3PYIIAIOHIEI'O KOHTPOJIA

C yenvto oOyueHus u ammecmayuu CHEYUAIUCMO8 8 00IACU Hepa3pPyuanuiezo
BUXPEMOKOB020 KOHMPOAA pa3paboOmaHn npocpamMHO-annapamHulii. KOMNIEeKC 05l NePCOHATbHO20
Komnvlomepa (mpenasicep), KOmopbiil NO36051eMm UMUMUPOEAMb pabOmYy ¢ PA3TUYHLIMU MOOETAMU
npubOpos, GUXPEMOKOBLIMU NPEOOPAZ08AMENIMU U 0OBLEKMAMU KOHMPOJIS.

With the purpose of training and certification of experts in the field of non destructive eddy
current testing is developed a hardware-software complex for a personal computer (simulator) which
allows simulating work with various models of devices, eddy current by converters and objects of the
control.
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M.I'. 3AXAPOB

PASPABOTKA KOMIIVIEKCHOI'O ITAPAMETPA
JAUAT'HOCTUPOBAHUSA TPUBOCOIPAXKEHUHU

Hokasana paspabomka uHmMezpanIbHOZO0 KOMHIIEKCHO20 OUASHOCMUYECKO020 napamempd,
Xapakmepusylouje2o — OMHOCUMENbHYI0 — K8A3UpAKmMu4eckyro  niowadb KoOHmakma  pabouux
nogepxnocmeti mpuboconpscenuti. Paccmompena  usuueckas  cywyHoCmb  BPEONONCEHHO20
napamempa, obaacmo e2o onpeoeneHus.

Development of integrated complex diagnostic parameter of contact of working surfaces of
pairs friction describing the relative actual area is shown. The physical essence of the developed
parameter, a range of definition is considered.
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E.B. ITAXOJIKMH, C.A. MOPAKHH, JI.A. KY3bMHUYEB

TEOPETUYECKOE OBOCHOBAHUE YACTOTHOI'O IUAITA3OHA
N3MEPEHUA JTUIJIEKTPUYECKHUX IIOTEPDH
ITPU KOHTPOJIE COCTOSAHUA MOTOPHBIX MACEJI
ANIJIBKOMETPUYECKUM METO/I0OM

Paboma  cooepacum  meopemuueckoe 0060CHOBANHUE  BO3MONCHOCMU — OOHAPYIHCEHUSA
nPoOOYKMo8 0eCmpyKyuy 8 MOMOPHLIX MACIAX OUDIbKOMEMPUUECKUM Memoodom. B kauecmee
ungopmMamusHo20 napamempa pacCMampuéalomcs nomepu (MHUMAS —YACMb  KOMNIEKCHOU
Ooudiekmpuieckol nponuyaemocmu). Ilpusedenvl pe3yromamul IKCNEPUMEHMO8, HOOMBEPICOAIOUUe
00CMOoBepHOCTNG MEOPEMUIecKUX UCCIe008aAHU.

The research contents theoretical justification of motor oil degradation fragment detection
by dielcometric method capacity. There is considered dielectric loss (imaginary part of the complex
dielectric permeability) as informative parameter. Outcomes of experiments, that confirms the
theoretical researches validity are produced.
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H.H. ®OKINH

HOPMUPOBAHUE U UHTEPIIPETALIUA PE3YJIBTATOB
JIMATHOCTHUPOBAHUA BA3KOCTHO-TEMIIEPATYPHBIX CBOMCTB
MOTOPHBIX MACEJI QJIEKTPOPE3UCTUBHBIM METO/IOM

B pabome wuznooicen Memoo COBMECMHOU 00pabOmMKU pe3yabmamosd HeCcKOIbKUX
mMpubOIOUYECKUX IKCNEepUMeHmos npu ucnoavzoganuu HUB ¢ xauecmee unghopmamuenozo
napamempa. Iloxasano, umo npu cobOMOOEHUU NOCMOIHCMEA OCHOBHbIX (AKMOPOS, GIUAIOWUX HA
MOMYUHY CMAZ0HUHO0 CILOSL 8 30HEe MPEHUsl, NOJIyUeHHble pe3yibmambl usmeperuss HUB mozym 6vime
npueedenvl K eounomy yposuio. Taxas 603MONCHOCMb c030aem HpeOnoCviiku OJisl YEeaudeHUs.
00veMa CMmamuUCmuieckux OAHHbIX, NOJYUAEMbIX 68 X00e JIKCHePUMEHNO08, d MAKdice NO380Jis1em
nPOBOOUMb CPABHEHUE KAYeCMEA UCCLE0YeMO20 MACLA ¢ 6A306bIM 6APUAHIOM.

In work the method of joint processing of results of several tribological experiments is stated
at use of NIV as informative parameter. It is shown, that at observance of a constancy of the major
factors influencing thickness of a lubricant layer in a zone of friction, the received results of
measurement of NIV can be led to a uniform level. Such opportunity creates preconditions for
increase in volume of the statistical data received during experiments, and also allows to spend
comparison
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