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COBPEMEHHOE COCTOSIHUE T'UIPOIUHAMUYECKOM
U PEOJMHAMMYECKOU TEOPUU CMA3KU U HEKOTOPBIE
HEPCIIEKTUBHBIE HAIIPABJIEHUS B TPUBOJIOT'MHU

AxsepaueB Kamua CamenoBuyu

PocToBckwmit rocynapcTBeHHBIH yHIBEpCHUTET IyTelt coobmmenns (PIYIIC),

344038, r. PocroB-na-/lony, mi1. PoctoBckoro Crpenkosoro [lonka Hapogroro Omomuenus, 1. 2,
kadenpa «Bricirast MaTemMaTukay,

JIOKTOP TEXHHMYECKUX HayK, Ipodeccop, 3aBenyromuii kadenpoii,

tenepon + 7 (863) 272-63-62,

e-mail: vm@rgups.ru

JlaHa olleHKa COBPEMEHHOI'O HAIPaBJICHUS Pa3BUTHSA THUIPOJAMHAMUYECKOW M PEOJNMHAMUYECKOU
Teopuu cMazku. ClienaHa MONbITKa OOBSICHHUTH TO3MIUU, HE OOBSICHUMBIC C TOYKUA 3PCHHS KJIACCHUYCCKOM
ruApoANHaMHUYeCcKor Teopun. OCBEEHb UCTOPHUECKHUE ACTIEKThl OCHOBHBIX JTAIlOB PAa3BUTHUS THAPOJIUHA-
MUYECKOW TEOPUU U OTMEUCHBI HAyYHBIC Pa0OThI YUCHBIX, CO3JABIIMUX 0a3MC JJIS JAJIbHEHINIErO pa3BUTHUS
TUJIPOIMHAMUYECKOU TEOPUHU.

Knrouesvie cnosa: ruapoarHaMuKa, peoIMHAMUKA, TOIIIUITHUKA CKOJBXEHUS, aBTOMOJICTbHAS TIe-
PEMEHHas1, cMa3Ka pacIljlaBOM.

CURRENT STATE OF MODERN HYDRODYNAMIC AND RHEODYNAMIC
LUBRICATION THEORY AND SOME PROMISING DIRECTIONS
IN TRIBOLOGY

Akhverdiev Kamil Samedovich

Rostov State Transport University,

2, Rostovskogo Strelkovogo Polka Narodnogo Opolcheniya sq., Rostov-on-Don, 344038, Russia,
Chair «Higher Mathematicsy,

Doctor of Engineering Sciences, Professor, Head of the Chair,

phone + 7 (863) 272-63-62,

e-mail: vm_2@kaf.rgups.ru

The modern trends of development of hydrodynamic and rheodynamic lubrication theory are esti-
mated. An attempt is made to explain positions that are not explainable from the classical view of the hydro-
dynamic theory. The historical aspects of the main stages in the development of the hydrodynamic theory are
illuminated and the scientific work of the scientists that created the basis for further development of the hy-
drodynamic theory is observed.

Keywords: hydrodynamics, rheodynamic, plain bearings, self-similar variable, the grease melt.
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tenedon +7 (495) 434-33-60,

e-mail: brnovets@ipmnet.ru

HoBerii 3Tanm pa3BUTHS KOCMOHABTHKH TpeOyeT pa3paboTKH MEPCIEKTHBHBIX KOHCTPYKIIMOHHBIX U
CMa304YHBIX MaTEepPHAIIOB, KOTOpEIE obecredaT paboTOCIIOCOOHOCTh M Ha OpOUTE 3eMIIH, U B TaTbHEM KOCMO-
C€ B TEYEHHWE JIINTEIBHOTO CpoKa (hyHKIIMOHWUpOBaHUS u3aenuii. Mx pa3zpaboTka TpeOyeT 3HaHUS 0COOCH-
HOCTEH MOBEICHHUS TPYIIUXCS IMMOBEPXHOCTEH B TIIyOOKOM BaKyyMmMe NpH BO3ACHCTBUH HH(PAKPACHOIO,
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YIBTPaUOIETOBOTO U PAJUAIMOHHOTO M3IyUYCHHH, TIepenajie TeMIeparyp B IIUPOKOM AuarnazoHe. Beé aTo
PE3KO MOBHIMIAET YPOBEHHh TPEOOBAHMIA K MaTepraliaM, KOTOPBIE MOTYT OBITh HICTIOJIb30BaHBI B MEXaHHU3Max
KOCMHUYECKHX allapaToB.

Kniouesvie cnosa. TpeHue, U3HOC, CMa304HBIC MaTepUalbl U CMa3Ka, TPUOOJIOTHsS, KOCMUYECKHUE
TPAHCIIOPTHBIE CUCTEMBI.

TRIBOLOGY AND COSMIC TRANSPORT SYSTEMS

Bronowiec Marat Alexandrovich

Institute for Problems in Mechanics of the Russian Academy of Sciences named A.Yu. Ishlinskii,
101/1, Vernadsky av., Moscow, 119526, Russia,

Candidate of Engineering Sciences, Leading Researcher,

phone +7 (495) 434-33-60,

e-mail: brnovets@ipmnet.ru

A new stage in the development of cosmonautics requires the development of promising structural
and lubricating materials that will ensure the operability both in the orbit of the earth and in outer space for a
long period of operation of the products. Their development requires knowledge of the behavior of rubbing
surfaces in a deep vacuum under the influence of infrared, ultraviolet and radiation radiation, the temperature
drop in a wide range. All this highly raises the level of requirements for materials that can be used in the
mechanisms of space vehicles.

Keywords: friction, wear, lubricants and lubrication, tribology, space transport systems.
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PaccmoTpens! M1a3MeHHbIe IOTOKH, AEHCTBYIOIINE B CBAPOYHBIX Ayrax C IUIABAIIUMCS 3JIEKTPOIOM
B 3aILUTHBIX ra3ax, NPUUMHBI U NPUPOJA UX BO3HUKHOBEHMs, BJIMSHHE Ha TEXHOJIOTMYECKUE CBOMCTBA
nporecca cBapku. C IOMOIIbI0 OPUTHHATIBHON METOAMKHU ONPEAEIECHbl TapaMeTphl IIA3MEHHbBIX IIOTOKOB B
ayre.

Kniouesvie cnosa: nnasMeHHbIE TOTOKH, CBAPOYHAs Iyra, IJIABSILUICS 3JIEKTPO, TEXHOJIOTHUECKHUE
CBOMCTBa CBAPOYHOI1 TyTH.

THE PLASMA FLOWS OF WELDING ARCS

Dyurgerov Nikita Georgievich
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Doctor of Engineering Sciences, Professor,
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Don State Technical University (DSTU),

Chair «Machines and Automation of Welding Productions,
Engineer,

phone +7 (863) 291-07-91,
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The influence of plasma flows in a welding arc with consumable electrodes in shielded gases, their
nature on the technological properties of welding arc are considered. With original methodic definition
plasma flows in welding arc are determined.

Keywords: plasma flows, welding arc, consumable electrode, arc welding, technological properties.
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HesxenarenpHbIH IIyM W BUOpanus, CBsI3aHHBIE C MPOLECCAMH TUCCHUIIAIN U Tepeayd MeXaHHde-
CKOM SHEpruy B MallIMHAX, MPEICTABISIOT COO0H BaKHYI0 YKOHOMHYECKYIO M TEXHHUYECKYIO MpoOJieMy B
MPOMBIIIJICHHOCTH. ABTOpPAaMH BBIIIOJHEHBI UCCIIEOBAHNUS, HANPABICHHBIC HA MMOUCK MaTEPHATIOBEIUYSCKHX
MyTel CHIDKEHUS] BUOPOAKyCTHUECKOM aKTUBHOCTH TPHUOOCOIPSHKEHHM 3a CYET MPOEKTHPOBAHHS ONTUMAITb-
HOW CTPYKTYpBI M COCTaBa MaTE€pHajOB Mapbl TpeHHs. B pe3ynbraTe MpoBECHHBIX HCCICAOBAHMIA TPEasio-
KEHBI COCTaBbl (PPUKIIMOHHBIX KOMIIO3UTOB C MOAUGMUIIMPOBAHHON HAHOYACTUIIAMH TTOJIMMEPHON MaTpHILIEeH,
410 0OecreunBaeT NoBbIlIeHNe KodduuuenTta noteps 10 20 %.

Kniouesvie crosa: ¢ puUKIMOHHBIE MAaTepUaIIbl, HAHOTPYOKH, TEXHUYECKHH yIIIepoO/l, CIIOUCThIE CHU-
JIMKATbI, HAHOKOMITO3UT, TUCIIEPTHPOBAHUE, TPEHHE, IIIYM.
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The undesirable noise and vibration associated with the processes of transmission and dissipation of
mechanical energy in the machines are an important economic and technical problem in the industry. The
authors carried out a study aimed at finding ways to reduce material science of vibro-acoustic activity tri-
bocontact by designing the optimal structure and composition of materials of the friction pair. These studies
suggested formulations of friction composites with polymeric matrix modified nanoparticles, which in-
creases the loss factor of up to 20 %.

Keywords: friction materials, nanotubes, carbon black, layered silicates, nanocomposite, dispersion,
friction noise.

VJIK 625.112 + 06

SKCHEPUMEHTAJIBHBIE U TEOPETUYECKHUE UCCJIEJOBAHUA
IO YHUOPUKALIUMU HIUPUHBI KOJIEM B KPUBBIX MAJIOT'O PA/INYCA

Ilep6ak Ilerp HukonaeBuu

PoctoBckmii rocyaapcTBeHHbIH yHUBepcuTeT myTer coobmenus (PIYIIC),

344038, r. Pocto-Ha-/lony, mi. PoctoBckoro CtpenkoBoro Ilonka Haponnoro Omnomnuenus, a. 2,
kadenpa «I1yTh 1 IyTeBOC XO3SHUCTBOY,

JIOKTOP TEXHUYECKUX HayK, mpodeccop,
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VYnpasnenue myTy u coopyxkenuii LleHTpanbHol AUpeKInu HHPPACTPYKTYPBI —
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Kosasnenko JIio0oBr UBanoBHa
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IIpeacraBiensl pe3ynbTaThl PadOT MO ONTUMM3ALUHU 3aTpaT Ha TEXHUYECKOE OOCITYy)KMBAaHHE U Pe-
MOHT Ha y4acTKax ITyTH B KPUBBIX paguycoM MeHee 350 M 3a cueT yHH(UKALMH JJIEMEHTOB BEPXHEI0 CTPO-
eHHs MyTU. Pe3ynbTaTsl NPOBEIEHHOTO aHANIM3a SKCIUTyaTalliy IyTH B KPHUBBIX pagumycoM menee 350 M B
YacTH W3MEHEHHUS LIUPUHBI KOJEW M M3HOCA PEJbCOB ONPEACIHIM BO3MOXKHOCTH COAEPKaHMS PEIbCOBOM
KOJIEU B KPUBBIX paanycoM MeHee 350 M ¢ HOMUHAJIOM IHUPUHBI Kojien 1520 MM.

Knioueswvie cnosa: yHnbuKanys IIMPUHBI PEIbCOBOM KOJIEH, KPUBBIE MaJIOr0 paguyca, KOHTPOJIbHbIE
KpPHUBBIE, HHTEHCUBHOCTD YIIMPEHUS PEIbCOBOM KOJIEH, NHTEHCUBHOCTH OOKOBOI'O H3HOCA PEIILCOB.
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Doctor of Engineering Sciences, Professor,
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The article presents the results of work on the optimization of maintenance and repairing costs for

track sections in the curve with the radius of less than 350 m by unifying the elements of the track upper
structure. The results of the conducted analysis of the track operation in the curve with the radius of less than
350 m in the part of gauge change and rail wearing determined the possibility of existence the rail track in

the curve with the radius of less than 350 m with the nominal of track gauge of 1520 mm.
Keywords: unification of the rail track gauge, sharp curves, control curves, the intensity of the rail
track broadening, the intensity of the lateral rail wearing.
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HockxoB Butanmii Osieropny
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OuncTka MOTOPHOro Macja Ju3ejd OT 3arpA3HAOIINX HpHMeceﬁ SIBIISICTCSI HEOTHEMIIEMOM YacThIO

HaJIC)KHOM IKCILIyaTallMK JU3eNIel JOKOMOTUBOB. BOPTOBBIE CHCTEMbI OUHCTKU HE CIIOCOOHBI OTQHMILTPOBHI-
BaTh MEJIKOAUCHEPCHBIE YACTHUIIBI 3arpPs3HAIOIINX MPUMECel, KOTOPhIe OKa3bIBAIOT BIUSHUE HA U3HOC JIeTa-
Jed qu3ens u 3arpsizHeHue macia. [Ipennaraercst HCHOIb30BaHUE JOTIOTHUTENBHON CTAlMOHAPHON YCTAaHOB-

KH JyIs O0Jiee KaueCTBEHHON OYHCTKH MOTOPHOTO MacJa.
Knouegvle crnoséa. MOTOpHOE Macio, OYMCTKA Maclia, Tu3eib, (WIBTPHI OYMCTKH, KOI(DUIMEHT
OYHCTKH Maciia, IIEHTPOOCSKHBIN QUIBTP.
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EXTERIOR CLEANING SYSTEM IN STATIONARY ENGINE
OF OIL DIESEL LOCOMOTIVES
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Noskov Vitaliy Olegovich

Omsk State Transport University (OmSTU),
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Postgraduate,

phone +7-923-690-47-06,

e-mail: Vitalik_noskov@mail.ru

The cleaning of the diesel oil engine from contaminants is an integral part of the safe operation of the
diesel locomotives. The board cleaning system is not able to filter out pity particles of contaminants that af-
fect the diesel engine parts wearing and oil pollution. It is proposed to use more permanent installation for
better cleaning of the oil engine.

Keywords: motor oil, oil cleaning, diesel filters, oil purification coefficient, centrifugal filter.
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Ha ocHOBe BapHallMOHHBIX MPUHIMIIOB MEXaHUKH pa3padoTaHa JUHAMHUYECKAs MOJIEb 1ehOpMUpPY-
€MOro Ky30Ba PEJbCOBOr0 dKumNaxka. I1ojydeHHbIC ypaBHEHHUS JBHXKECHHUS YIPYroro Ky3oBa OCHOBaHBI Ha
pacyeTHOM cXeMe TOHKOCTEHHOTO CTEPXHS ¢ Ae(hOpMUPYEMbIM KOHTYPOM IMOMEPEUHOTO CEUYCHHUs. Y CTaHOB-
JieHa OOIIHOCTh IMOJIyYEHHBIX MAaTEMAaTHYSCKUX BBIPAKCHUN C YpaBHCHHMSIMU M3TMOHBIX KojeOaHUil Oaiiku
CIUTOIIHOTO CE€YCHUs (TOHKOCTEHHOW OaJiKu), TPAIUIIMOHHO MCIIOIB3YIOMIUMHUCS B AMHAMUYECKUX pacdyeTax
PENbCOBBIX SKUMIAXKEH.
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DYNAMIC MODEL OF DEFORMABLE BODY OF RAILWAY VEHICLE

Volkov Igor Vasilievich
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Candidate of Engineering Sciences, Associate Professor,
phone +7 (863) 272-63-86,
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On the basis of the variational principles of mechanics, a dynamic model of a deformable body of a
railway vehicle is elaborated. It is obtained the equations of the elastic body motion based on the design
scheme of thin-walled bar with a deformable contour of the cross section. It is established the common
mathematical expressions derived from the equations of flexural vibrations of solid cross-section beams
(thin-walled beams), traditionally used in dynamic calculations of railway vehicles.

Keywords: dynamic model, deformable body, bending vibrations, cross section, contour deformation.
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IIpu pa3paboTKe TEXHHYSCKUX TPeOOBAaHUI BOMPOCHI IPUMEHEHHUS aKTHBATOPOB M MOAU(UKATOPOB
TPEHMsI PaCCMATPUBAIMCH C TOYKH 3PCHMs PEIICHUS 3aJadud YIPaBICHUS TPECHHEM B CHCTEME «KOJIECO —
penbey. CoOBpeMEHHBIH MOXO0 PEryJIMPOBaHHS MPOIECCOB TPECHUSI U CIEIJICHUS B 30HE KOHTAaKTa OaHIaxa
KoJIeca ¢ TOJIOBKOW pelibca OCHOBAH Ha KOHIICTIIIUY YIPABICHHS TPEHHEM 3a c4eT MOJU(PHUKAINU KOHTAKT-
HBIX ITOBEPXHOCTEH KOJIEC M PEIbCOB CIICHUANIBHBIME MaTepHalaMUd — aKTHBaTOpaMH W Moau(HKaTopaMu
TpeHust. MoauduKaTopbl TpeHuUs, IpeaHa3HAYCHHbIC IS UCIOJIb30BAHHUS B CHCTEME «KOJIECO — PEIbC», —
3TO MaTepHalbl, KOTOPBIC JOOABIIAIOTCSA B 00JIACTh KOHTAKTa IOBEPXHOCTH KaTaHHs KOjeca U pejbca C Iie-
JIBIO CO3JIaHMsI TPETHETO Tella, 001 JAI0IIETO JKeTaeMbIMI CBOMCTBAMHU. AKTUBATOP TPEHUS — MaTepHal, pe-
TYJIUPYEMO MOBBIIIAIOIIMNA CHIIBI CIICTUICHHUS KOJIEC JJOKOMOTHUBOB C PEIbCaMU JI0 YPOBHS, 00CCIICUMBAOIIIC-
T'0 YCTOMYMBYIO PEATM3AIMIO CUJIBI TSTH JIOKOMOTHBOB T10 CIICTIICHHIO.

Knouesvle crosa: cucteMa «KOJIECO — PENIbe», MOIU(MUKATOP TPEHUS, aKTUBATOP TPEHUS, MOBBIIIIC-
Hue 3 (HEKTUBHOCTH TOPMOXKCHUS, OOKCOBAHUS, aKTUBU3ATOD CLCIUICHHS, KO3((UITUCHT CICTUICHHS, K03 (]-
(UIHMEHT TpeHusl.

FEASIBILITY OF TECHNICAL REQUIREMENTS FOR FRICTION ACTIVATORS
IN CONTACT ZONE «WHEEL - RAIL»
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While developing technical requirements, the questions of application the friction promoters and
modifiers were considered from the solution of the steering friction problem in the wheel rail system. Mod-
ern approach of regulation the processes of friction and clutch in a zone of contact piece of a bandage of a
wheel to a head of a rail is based on the concept of steering friction due to version of contact areas of wheels
and rails by special materials — the friction promoters and modifiers. The friction modifiers intended for use
in the wheel rail system are materials which are added to the contact area of the using wheel and rail surface
for the purpose to create the third body having desirable properties. The friction promoter is material that is
adjustable increasing force of the locomotive wheel adhesion with rails to the level providing steady realiza-
tion of locomotive tractive effort on clutch.

Keywords: the wheel rail system, friction modifier, friction promoter, increase in braking efficiency,
boksovaniye, activator of clutch, coefficient of clutch, friction coefficient.
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IIpousBenen 0030p npousBoautenel arMochepHbix ontudeckux cucrem (OAJIC) nepenaun naH-
HbIX. [Ipennoxena HHXeHEepHas METOAMKA pacueTa AUCTAHIMKM UCXOAS U3 KIMMAaTHUYECKUX YCIOBUI peruo-
Ha. J[aHBI peKOMEHAaUK TI0 BEIOOPY ATUX CHCTEM IIPU PEIIeHUH HEKOTOPHIX KOHKPETHBIX 3aiad. OreHeHa
BO3MOXKHOCTb Hcnonb3oBaHus OAJIC npu opranuzanyy KaHaJIOB TEXHOJIOTHUECKOM CBSI3U.

Knioueswvie crosa: ontudeckas armocdepHas cBs3b, atMocdepa, mepenada TaHHbIX.
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The survey of manufacturers of the atmospheric optical systems (FSO) data transmission is pro-
duced. The engineering calculating method of the distance based on the climatic conditions of the region is
proposed. Recommendations on the choice of these systems for some specific tasks are given. The possibility
of using FSO in the organization of technological communication channels is evaluated.

Keywords: atmospheric optical communication, the atmosphere, the transmission of data.
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CTPYKTYPA U PEXUMbI ®YHKIUMOHUPOBAHUSI CUCTEMbBI INIOJAEPKKHA
INPUHATHSA PEINEHUN IPU YPE3BLIYAMHOU CUTYALUHU
HA KEJE3HOAOPOKHOU CTAHIMH
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OnwucaHbl CTPYKTYpa U peXXUMBbl (YYHKIMOHUPOBAHHS CUCTEMBI MOACP)KKH MIPUHATHS PEIICHUN pU
Ype3BBIYAHON CHTYyallMM Ha >KEJIE3HONOPOXHOHM craHimu. Cucrema oOecredrBaeT OINOBELICHHWE U IOJ-
JepKKY OTBETCTBEHHBIX JHL. CO30aHO peanusylolee mporpaMMHoe npuioxenre. CucreMa 3aliuiieHa ma-
TEHTOM Ha IO0JIE3HYI0 MOJIEIb.

Kniouesvie cnosa: nHTENNEKTyallbHAs CUCTEMA, JIMLO, TPUHUMAIOIIEE PELICHUS, TOAIEpKKa IPUHS-
THUS pEIIEHUH, peXXUM paboThl, CTPYKTYpa.
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The article describes structure and operating modes of the decision support system in emergency on
railways. The system provides to decision support and alerting of decision makers. Realizing software appli-
cation is created. The system is protected by the patent of utility model.

Keywords: intelligent system, decision maker, decision support, operating mode, structure.

V]IK 656.2
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PaccmatpuBarorcss po0JieMbl COKpalieHus (PUHAHCHUPOBAHHS MPoekTa «MoaepHHU3aIMsl JKEIe3HO-
JOpOXKHOU MH(GPACTPYKTYphbl balikano-Amypckoit U TpaHCCHOMPCKOM IKEIE3HOAOPOKHBIX MaruCTpayeh.
JIJis ipUBIICUYCHUST MHBECTULIMH TPY30BIIAJICIBIICB B PA3BUTHE TPAHCIIOPTHONW MH(PPACTPYKTYPHI PEIOKEH
METOJI YCTOMYMBOIO MHOXE€CTBa. METOJl KOONEpaTUBHOW TEOPUM UIP OCHOBAH HA IEPETrOBOpax MEXIY
Y4YaCTHUKaMU KOQIUIIUH.

Knouesvle cnosa: TpaHciopTHast MHPPACTPYKTypa, MHBECTHIIUU, YACTHBIC KOMIIAHUN, MECTOPOXK]IC-
HUSI TIOJIE3HBIX UCKOMAEMBbIX, TEOPHUS UTP.

GAME-THEORETIC APPROACH TO PROBLEMS
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The article deals with problems of funding reduction for the project of the railway infrastructure
modernization of Baikal-Amur and Trans-Siberian railways. It’s proposed the stable set method to attract
freight owners’ investments. The method of co-operative game theory is based on negotiations between the
partners of the coalition.

Keywords: transport infrastructure, investment, private companies, mineral deposits, game theory.
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OO0BEKTOM HCCIIeIOBaHUM, PE3yILTATOM KOTOPBIX SIBJISETCS MPEJCTABICHHAS paboTa, SIBIISIOTCS CIIO-
COOBI MOBBITICHUS] TOYHOCTH ABTOHOMHBIX CITYTHHKOBBIX KOOPAMHATHBIX OMPEICICHUH.

Ipemnoxen crocob® ompeseneHus MONPaBOK B M3MEPEHHBIE NANBHOCTH 32 BIHSIHHAE TPOrochephl
(TpomocdepHast 3a7epKKa) METOJIOM COUYETAHHS CTPOTOTO M YHCICHHOTO HHTETPUPOBAHUS IIpH HHPOpMAITHH
00 aTMocdepe TOTBKO Y IPUEeMHHIKA CUTHAIIA.

[IpuBeneHbI pe3yabTaThl OLIEHKH TOYHOCTH HAXO0XJICHHS MOMPABOK MpPEIaraeMbIM CIIocOO0M, KOTO-
pBIE TIOATBEPHKIAIOT BEICOKYIO TOYHOCTD UX OTIPEIICIICHHS.

Knrouesuvie cnosa: rnobanpusie HaBurannonnsle ciryTHUKoBbIe cuctemsl (I'HCC), 'NTIOHACC, Tpo-
nochepHas 3aJiepKKa CUTHaNIA, aTMocdepa, OMPAaBKH B H3MEPCHHBIC TATBHOCTH, TPAHCIIOPTHBIE CUCTEMBI,
KOCMHYECKHE CHCTEMBI.
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The object of the research and the result which is represented by the work are the ways of increasing
the accuracy of satellite coordinate autonomous definition.

The way of determining the amendments to the measured distance for the effect of the troposphere
(tropospheric delay) is offered by the method of combination of a rigorous and numerical integration with
information about the atmosphere only at the signal receiver.

The results of evaluating the accuracy of finding the corrections proposed method which confirm the
high accuracy of their determination are given.

Keywords: satellite coordinate definition, global navigation satellite system, GLONASS, tropospher-
ic signal delay, the atmosphere, the amendments to the measured distance, transport systems, space systems.
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Anexceenko EBrenusi AjiekceeBHa

Bocrouno-Cubupckas JUpeKIrs 10 SHEProoOeCIeUCHUI0 — CTPYKTYPHOE TIOJIpa3ICICHHIE
Tpancanepro OAO «PX ]Iy,

664013, r. UpkyTck, yi. Obpasiosa, 1. 20.

WpkyTckasi TUCTAHIHS DIICKTPOCHAOKECHNS,
664013, r. Upkytck, yin. O6pasiosa, . 20,
MarucTp TEXHUKU ¥ TEXHOJOTHH, SHEPTroAucIeTIep,
tenedon +7 (924) 543-31-21,

e-mail: alev_ia@mail.ru

Pa3paboTka HOBBIX CHCTEM TATOBOTO 3JEKTPOCHAOXKEHHS MEPEMEHHOTO TOKa MPHUBOAMUT K HE00XO-
JMMOCTH PAacu€THOTO ONPEICICHUS] TOKOB KOPOTKUX 3aMbIKaHUM JIJI1 HACTPOEK peJIeMHON 3aluThl. B cTaThe
PacCMOTPEHBI BOIIPOCHI MOJCIMPOBAHMS KOPOTKUX 3aMBIKAHWH B CHCTEMaX TATOBOTO 3JICKTPOCHAOXKCHHS
MTOBBIIIIEHHOTO HAMPSHKEHUS, a TAKXKE B CHCTEMaX C YCHIIMBAIOIIUM KOAKCHAILHBIM KaOeeM.

OddekTUBHBIA METOJ pacueTa TOKOB KOPOTKHX 3aMbIKAHUI peajii30BaH Ha OCHOBE IMPHUMCHEHHS
(ha3HBIX KOOpIWHAT. B ero 0CHOBY IMONIOXKeHa Hes MPEICTaBICHNsI MHOTOIPOBOIHBIX JTHHUN 3JIEKTpOIepe-
Jla9¥d 1 MHOTOOOMOTOYHBIX TPpaHC(HOPMATOPOB B BUE PEIICTYATHIX CXeM 3aMeleHus. [IporpamMmmHast peaitu-
3alusl METOAA MO3BOJIMIIA HAPAY € ONPEAEICHUEM TOKOB U HaNpPSOKEHUI PEKUMOB KOPOTKUX 3aMbIKaHUN B
JIIOOBIX THUIAX CHUCTEM TATOBOTO 3JICKTPOCHA0KECHHS MEPEMEHHOTO TOKAa PacCUMTHIBATH MArHUTHBIE TOJI,
CO371aBa€MbI€ MHOT'OIIPOBOTHBIMH TSITOBBLIMU CETSIMHU.

B crarbe npuBeneHbl NpUMEphl KOMIBIOTEPHOIO MOAEIUPOBAHUS KOPOTKUX 3aMbIKAHUU B CUCTEME
TATOBOTO AIeKTpocHaOkeHus 94 kB u B cucreme 1x25 kB ¢ ycunuBaronum koakcuaibHbIM KabeneM. [Ipen-
yaraeMasi TeXHOJIOTHsSI TIO3BOJISIET MOJACIHPOBATh JFOObIE aBApPHUITHBIE PEXUMBI B CIOXKHBIX TATOBBIX CETSIX
HOBOTO KOHCTPYKTHUBHOT'O UCIIOJTHCHUSI.

Knrouegvle cnosa: xene3nas qopora, CHCTEMa dIEKTPOCHA0KEHHS, TTOBBIIIICHHOE HAIIPsDKeHUE, Kabe-
JI1, KOPOTKOE 3aMbIKaHHE, MOJICTIUPOBAHHUE.

MODELLING OF SHORT CIRCUITS IN TRACTION POWER SUPPLY SYSTEMS
IN NEW TYPES
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Irkutsk Distance of Power Supply,

Master of the Equipment and Technology, Power Supply Dispatcher,
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e-mail: alev_ia@mail.ru

The development of new traction power supply systems of alternating current leads to the necessity
of settlement determination of short circuit currents for settings of relay protection. In article the questions of
short circuit modelling in traction power supply systems of the increased voltage and in systems with the
strengthening coaxial cable are considered.

Effective method of short circuits determination is realized on the basis of phase coordinates use.
The idea of power lines and transformers representation in the form of trellised equivalent circuits from the
RLC elements is its basis. Program implementation of a method allows receiving the short circuit modelling
with determination of currents and voltages and calculating the magnetic fields created by multi line tractive
nets.

Results of short circuit computer modelling in 94 kV tractive net and in 1x25 kV system with coaxial
cables are presented. The offered technology allows modelling any emergency modes in complex traction
networks of new design.

Keywords: railway, power supply system, increased voltage, cable, short circuit, modeling.

V]IK 620.179.14

MATHUTHBIA METOJI KOHTPOJISI KAYECTBA YIOPOUHEHHOI'O
BEPXHEI'O CJIOA METAJIJIA OCEU PEJIBCOBOI'O TPAHCIIOPTA

Jlusuos KOpuii Biagumuposuy

Jlyranckuii rocyjapcTBeHHbIN yHIBEepcHTeT M. Bnagumupa [dans («JII'Y um. B. dans»),
91034, Yxpauna, r. Jlyranck, kB. Monoaexusii, 1. 20a,

kadempa «IIEKTpOMEXaHUKAY,

aCIUPaHT,

tenedon +38 (095) 692-95-42,

e-mail: liwtsoff@yandex.ua

Bepeskuna Upuna AHaTo/ibeBHA

Jlyranckuii rocyiapcTBeHHbI yHUBEpcUTET UM. Tapaca IlleBueHko
(«JIT'Y um. Tapaca LlleBuenko»),

91011, Ykpauna, r. Jlyrauck, yi. O6opoHHasi, 1. 2,
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KaHJIUAAT TelarOrMuecKrX HayK, TOIEHT,

tenedon +38 (050) 154-46-08,

e-mail: b0501544608@yandex.ru

SxoBenko Banepuii Baagmmuposuy

Jlyranckuii rocyjapcTBeHHBINH yHUBepcuTeT nMeHn Bragumupa Hans («JII'Y um. B. Hanay),
Kaeapa «DIEKTPOMEXaHUKAY,
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tenedon +38 (066) 067-10-93.

[IpeasioxeH METOA KOHTPOJIS Ka4eCTBa YIIPOUHEHUS TOBEPXHOCTH (PeppOMArHUTHBIX AeTaleH myTeM
HAaKaTKW pojiMKaMH. MeTos OCHOBAaH Ha M3MEPEHHMH COCTABISIOIIUX BEKTOPA HANPSIKEHHOCTH MArHUTHOTO
TIOJISI paccestHus HaMarHMYeHHOTo ydacTka [[-o0pa3HbiM anekTpomMarHuToM. J{iis pacueTa MarHuTHOTO TTOJIS
B HEJIMHEHHOH CpeJie UCIIONb3YETCsl UHTErpabHOe ypaBHeHUEe DpenronapMa. Pe3yiabTaThl CHCTEMHOIO pellie-
HUSl YpaBHEHUS UCIIONB3YHOTCS IIPU YUCICHHOM aHaju3€ OIS PACCESIHUS HAMAarHU4EHHOIO y4acTKa JAETallu,
KOTOPBIN JAET BO3MOXKHOCTH OIPEACIIUTh KOPLUUTUBHYIO CHIIy U TOJIIMHY YIIPOYHEHHOI'O IIOBEPXHOCTHOTO
cinos Metaiia. KoppekTHOCTh pe3yJsIbTaTOB YMCIEHHOTO pacyeTa MOATBEPKIAI0T JAHHBIE HATYPHOIO DKCIIE-
pUMEHTA.

Knrouegvie cnosa: ynpouHeHue MeTaula, HaKaTKa, MarHUTHOE M0JI€, HAMarHUYMBaHUE, HHTErPallb-
HOE ypaBHeHUe, (HeppO30H/T.
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MAGNETIC METHOD OF QUALITY CONTROL
OF HARDENED TOP METAL LAYER OF RAIL TRANSPORT AXELES

Livtsov Yuri Vladimirovich
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Yakovenko Valeriy Vladimirovich
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Chair «Electrical Engineeringy,

Doctor of Engineering Sciences, Professor,

phone +38 (066) 067-10-93

A quality control method is suggested for hardening surface of the ferromagnetic parts by rollers

knurling. The method is based on measuring the vector components of the magnetic stray field of the mag-
netized portion by U-shaped electromagnet. The Fredholm integral equation is used for the calculation of the
magnetic field in a nonlinear medium.The results of the equation system solutions are applied in the humeri-
cal analysis of the scattering field of the magnetized parts section, which allows you to determine the coac-
tivity and the thickness of the hardened surface layer of the metal. The correctness of the results of numerical

calculations is confirmed by the data field experiment.

Keywords: metal hardening, roll, magnetic field, magnetization, integral equation, ferroprobes.
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AHLTEPHATHBI:‘IbIﬁ CIIOCOBb OPTAHM3ALIMHU TPYHIIOBOI'O 3A3EMJIEHUSA
OIIOP TATI'OBOU CETHU NNEPEMEHHOI'O TOKA
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tenedon +7 (863) 272-63-85,

e-mail: dw_@rambler.ru

PaCCMOTpeH BOIIPOC UCIIOJB30BaHUA BOJIOKOHHO-ONITUYECKOM JIMHUH CBSI3U B KAYCCTBE IIPOBO/IHHUKA,

BBITTOJITHAIOIICTO (1)YHKLII/II/I TpoCa T'PYMIIIOBOI0 3a3CMJICHUA. HpI/IBC,Z[CHI)I PE3yJIbTaTbl UCCJICAOBAHUS TOKOB

KOPOTKOT'O 3aMbIKaHUA, BOSHUKAIOIINX B aBapHﬁHBIX CUTyalusix.
HOJ'Iy‘IeHHBIe pe3yabTaThl CBUACTCILCTBYIOT, YTO TOK KOPOTKOT'O 3aMbIKaHUA ITPU U3MCHCHUU CIIO-

co0a 3a3eMJIeHUs Oorrop KOHTAKTHOM CETH HE CHU3UTCS, a HAIIPOTHUB, HECKOJIBKO BO3PaCTET. OOBsicHICTCS 3TO
TEM, 4YTO npezmaraeMLIﬁ KaOeb BBIMOIHIETCS MMPOBOJHHUKOM 0OJIBIIIETO CCUCHUs, YEM Tpa,[[PII.IPIOHHLIfI TF3,
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kpome Toro, OKI'T BeInoNHSAETCA LENbHBIM, UTO TAKXKE CHIDXKAET MOJIHOE COMPOTUBIICHUE METIH KOPOTKOTO
3aMbIKaHus. HanpsbkeHne, BOZHUKArOIIEe MPH aBapyuH, B HANXY/IIEM CIIydae MPEBBIIIAET pacyeTHOE 3HaUe-
HUE TPU TPAAUIIMOHHOM criocoOe Ha 10 %, 4To MOKET HaOII0IaThCsl HCKITFOUUTENBHO Tipu Oyn3kux K3.

Knroueguvie cnoea: TOK KOPOTKOTO 3aMBIKaHUS, TATOBAs CETh, MIEKTPHUUECKUE JKEIE3HbIE TOPOTH, 3a-
3eMIIEHHE OTIOpP.

ALTERNATIVE WAY OF ORGANIZING GROUP GROUNDING
SUPPORTS OF THE TRACTION NETWORK OF ALTERNATING CURRENT
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Senior Teacher,
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The article discusses the use of fiber-optic communication lines as a conductor acting as a grounding
wire group. The results of the study of short-circuit currents arising in emergency situations are proposed.

The obtained results show that the short-circuit current when changing the way of grounding sup-
ports of the contact network will not decrease, but on the contrary will increase. The reason is that the pro-
posed cable is a conductor of greater cross section than traditional TGZ, in addition performed a whole solu-
tion, which also reduces the impedance loop short circuit. The stress caused in the accident in the worst case
exceeds the estimated value in the traditional method by 10 %, which can be observed only with close cir-
cuit.

Keywords: short-circuit current, a power train, electric rail, grounding of supports.
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OBOCHOBAHME A0IIYCTUMOCTH NNPUMEHEHUSA OAUHAPHOI'O
KOHTAKTHOI'O IMPOBOJA B3AMEH JIBOMHOI'O

JJIs1 KOHTAKTHOU IMOJABECKH IOCTOSHHOI'O TOKA

HA OCHOBAHHMH TEILUIOBOI'O PACYETA

Mapanun Anexcanap Buxkroposuu

VYpanbckuii rocylapcTBEHHBIN yHUBepcUTeT mytei coodmenus (Ypl YIIC),
620034, r. EkarepunOypr, yi. Konmoropoga, a. 66,

kadenpa «IeKTPOCHAOKEHUE TPAHCTIOPTAY,

KaHIMJAT TEXHUYECKUX HayK, JOLEHT,

tenedon +7 (343) 221-24-78,

e-mail: alks84@mail.ru
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PaccMmoTpens! BapraHThl KOHTAKTHBIX TOJBECOK MOCTOSTHHOTO TOKA C OJUHAPHBIM OPOH30BBIM KOH-
TakTHBIM TpoBoAoM bp®-150, sBisromuecs aHanioraMu AJjis TUIOBBIX KOHTAKTHBIX MOABECOK C JABOMHBIM
MEJIHBIM KOHTAKTHBIM mpoBoaoM 2M®d-100. OTMedena akTyaabHOCTh BOMPOCA MPUMEHEHUS OIMHAPHOTO
KOHTaKTHOT'O MPOBOJAa B3aMEH JBOMHOrO C LENbI0 MOBBIIICHUS KAYECTBA TOKOCHhEMA U YHPOLICHUSI PEry-
JIUPOBKM KOHTAKTHOHM MOABECKH. B pe3ynbrare 3JIEKTPUYECKOTO M TEINIOBOTO pacdeTa, MPOU3BOIUMOTO
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METOJIOM KOHEYHBIX 3JIEMEHTOB, ONPEAENEHBl Pa3IMYHbIe XapaKTePUCTUKH MOABECOK, B YaCTHOCTH, JOIY-
CTUMBIC 3HAYCHUS JUIUTEIbHBIX TOKOB IJIS MpeiaracMbIX MOABECOK-aHaIOroB. [Ipon3BeieHO X CpaBHEHUE
C THIIOBBIMH TTOABECKAMH IO TEMIEpaType MpH Meperpy3ke U MpH MPOX0Je TOKONPUEMHHIKA C MaKCUMAllb-
HBIM KO3((UITUSHTOM TEIUIOBBIICIICHUS B CIIy4ae OJTHOCTOPOHHETO MUTAHUS KOHTAKTHON CETH.

Kniouesvle cnosa: KOHTaKTHAs MOJIBECKA, OJJMHAPHBINA U JTBOMHOM KOHTAKTHBIM MPOBOJ, 3JIEKTpUYE-
CKHA{ W TEITIOBOW pacyeT, METOJ KOHEYHBIX AJIEMEHTOB, TPAH3HUT TATOBOTO TOKA, IMPOXO] TOKOMPHEMHUKA,
BpPEMS-TOKOBAsl XapaKTEPUCTUKA.

RATIONALE OF APPLYING A SINGLE CONTACT WIRE INSTEAD
OF A DOUBLE CONTACT WIRE BASED ON THE ELECTRICAL
AND THE THERMAL CALCULATIONS FOR THE DC-CATENARY
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The article contains the variants of the overhead contact line with a single bronze contact wire which
are similar for the standard DC-catenary with a double copper contact wire. It is noted that a single contact
wire is better than a double contact wire for the process of interaction with the pantograph and also for the
adjustment of contact line.

The permanent current-carrying capacity for new catenary is determined by the electrical and the
thermal calculations with permissible values of long-time currents for the proposed analogue suspension.
The calculations are made for two modes: the mode of transit of traction current and the mode of current col-
lection with maximum coefficient of heat release.

Keywords: overhead contact line, single and double contact wire, electrical and thermal calculations,
finite element method, traction current transit, pantograph transit, time-current characteristic.
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Buabsrensm Anexcanap CepreeBud

OMCKHi TOCYIapCTBeHHBIN YHUBEpCHUTET ITyTel coodmerus (OmI YIIC),
HAy4YHO-TIPOM3BOJICTBEHHAS JIA00OPATOPHS

«QHeprocOeperaie TEXHOIOTHH U IEKTPOMArHUTHAs COBMECTUMOCTEY,
KaHIUAAT TEXHUIECKUX HAYK, HOICHT, CTAPIINNA HAYIHBIH COTPYIHUK,
tenepon +7 (381-2) 44-39-23,

e-mail: vilgelm87@gmail.com

PaccmoTpens! 3¢ (eKTHBHOCTD MCTIONB30BAHUS SHEPTUU PEKYNEPALlU U CIIOCOOBI €€ ONpeaesICHHS.
[IpuBenena nuHamuka 00BEMOB peKynepupyemMoii sHeprun Ha cetu gopor OAO «PX». [Ipeanoxens oc-
HOBHBIE HampaBiieHHs 3(GEKTHBHOTO HUCTIONb30BaHMS YHEPTUHN PEKYIIEPAllM U BBITIOJIHEHA UX CTPYKTYPH-
3alusl, OMHMCaH MOAXOA K BBIICICHUIO COCTABIISIOIINX YHEPTUH PEKYTIEPallUH, UCTIONB3YeMbIX 3 QeKTUBHO U
00pa3yroIuX MOTEPU BIIEKTPOdHEpruH. BrimonHen 0630p (akropos, Bausoommx Ha 3()(EKTUBHOCTH HC-
MOJIb30BaHUSl DHEPTUM pekynepauuu. [IpenctaBieH anropuT™ OUEHKH 3()(EKTUBHOCTH HCMOIL30BAHUS
SHEPTUU PEeKyIepaliy, BKIIOYAIOIUi B ce0sl OnpeaeieHrne COCTABIAIONINX HCIOIb30BaHMUsI SHEPTUU PEKY-
nepaniu Ha cOOCTBEHHBIC HYXKABI U TATY JIEKTPOIOABMKHOTO COCTaBa, MOTEPU SHEPTUU PEKyNepaly B
YCTPOICTBAaX CHUCTEMBI TATOBOTO JJIEKTPOCHAOXKEHHS M BO3BpAT SHEPTUM PEKyNEpalud Ha TATOBBIE MOA-
CTAQHLIUU C paclpezeneHueM no BeogaMm. OmnucaHa pacdyeTHas MOJEINb, pa3paboTaHHas Ul pealu3aluy all-
ropuTrMa, MmOJIOKCHHOTO B OCHOBY METOJMKH M BKIIIOYAKOIIasa B CC6$1 COBOKYIIHOCTbH TATOBBIX pacy€TOB, CO-
CTaBJIeHUs TpadKa IBHKCHUSI TOE3/I0B M 3JICKTPUUECKUX pacdeToB. Llenbio qanHol pacyeTHOW MOJeNH sB-
nsieTcsl pa3padoTKa ypaBHEHUH PErpeccHd, BKIIOYAIONINX B ceOs SMIUpUUecKre K03(D(UIIMEHTHI, oayJae-
MbIC Ha OCHOBAaHMH KOPPEISILIMOHHOTO aHAIN3a BIUSHUSA (PAKTOPOB Ha 3(P(PEKTHBHOCTH HCIOIH30BAHUS
SHEPTUU peKynepanuu. s MOIHOLUEHHOTO KOPPESLIUOHHOTO aHalh3a C OJHOBPEMEHHBIM H3MEHEHHEM
BIMSIOMMX (AKTOPOB B HEOOXOMUMBIX JHAINla30HAX B CTAThe MpEJIaraeTcs COBOKYITHOCTh PAacyeToB C HC-
MOJTb30BAaHUEM MMUTAIOHHOTO MOJIEIUPOBAHMS DJICKTPOIOTPEOJICHNS HA TATY MOE3J0B M PEKyIepalyy.
Pe3ynbrarel nccnenoBaHUi, paCCMOTPEHHBIX B TAHHOW CTaThe, IPUMEHHMBI B KA4eCTBE OCHOBHBIX ITOJIOXeE-
HUH Tipu pazpaboTke OoJee AeTanbHBIX BOIIPOCOB, CBI3aHHBIX C OIEHKOW BIUSHUS (HhaKTOpoB Ha 3 (HEeKTHB-
HOCTb PEKyIepanny U OLEHKONH SKOHOMUYECKOH 3(PEKTUBHOCTH NUCTIONB30BAHHS SHEPTUH PEKYTICPALHH.

Knrouesvie cnosa: sneprerndeckast 3p(eKTHBHOCTb, CHCTEMa TATOBOTO 3JIEKTPOCHAOKEHHS, JJIEK-
TPOTIOIBIKHOM COCTaB, SHEPTHSI PEKyTIEPaLiy.
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The article investigates the use and methods of effectiveness and its determination. The dynamics of
the energy recovery volume to the road network of JSC «Russian Railways» is proposed. The article de-
scribes and structures the main areas of energy recovery efficient use; describes an approach to the allocation
of energy recovery components using effectively and forming the loss of electricity. The factors affecting the
efficiency of energy recovery are observed. It is determined the algorithm for evaluating the effectiveness of
energy recovery use, including the recovery of detection is the use of energy for own needs and cravings
electrorolling stock, loss of energy recovery devices in traction power system and return of energy recovery
on the traction substations to distribution of inputs. The paper describes the computational model, developed
for the implementation of the algorithm underlying the method and comprising a plurality of traction calcula-
tions, scheduling of trains and electric calculations. The purpose of this calculation model is the development
of regression equations, including empirical coefficients obtained based on correlation analysis of factors
influence the efficiency of energy recovery. For the full correlation analysis with simultaneous change of the
influencing factors in the required ranges in the article we propose a set of calculations using the simulation
of electricity for traction trains and recovery. The results of the studies described in this article are useful as
guidelines in the development of more detailed issues associated with the assessment of factors that may in-
fluence the effectiveness of the recovery and assessment of economic efficiency of energy recovery.

Keywords: energy efficiency, traction power supply system, electrorolling stock, energy recovery.
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[penyioskeH peKyppeHTHBIH aJroOpuTM pacueta paguaibHbIX QyHKImI moauHoMoB LlepHuke npous-
BOJILHBIX TOPSIKOB. ANTOpUTM 001aJaeT MOBBIIIEHHBIM OBICTPOJICHCTBHEM W TIO3BOJISIET CYNIECTBEHHO
YMEHBUIUTh BIHSHUE ONIMOOK OKPYTJICHHS JUIS TMOJIMHOMOB OOJIBIIUX MOPSIKOB, a TaKKE PACHIMPUTH 00-
JIACTh IPUMEHEHUS OIMHOMOB IlepHuke.

Knrouesvie crnosa: anmpokcumanys, NOIMHOMBI LlepH1Ke, aHATNTHYECKHUE alTOPUTMBI.
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OF THE RADIAL FUNCTIONS OF ZERNIKE POLYNOMIALS
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The recurrent algorithm for calculating of the radial functions of Zernike polynomials of arbitrary
order was suggested. The algorithm has high performance and can significantly reduce the impact of round-
ing errors when calculating for polynomials of large order. It is also extended the scope of the Zernike poly-
nomials.

Keywords: recurrent algorithm, Zernike polynomials.
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tenedon +7 (863) 272-63-54,

e-mail: vvv_voen@rgups.ru

B pabGote maercs MeTon (GOPMUPOBAHUS PACYCTHBIX T'MAPOJUHAMHYCCKUX MOJEICH YIMOPHBIX IMOJI-
IIUITHUKOB ¢ Y4€TOM jAe(opManuy OMOPHON MOBEPXHOCTH MOIIMITHUKA, PA0OTAIONIEr0 Ha HEC)KUMACMOM
3JIEKTPOIPOBOASAIIEM CMa30YHOM MaTepUae.

Ha ocHoBe ypaBHEHUI IBUKEHUS HECKHUMAEMOIO >KUAKOIO 3JEKTPOIPOBOASAIIETO CMa304yHOTO Ma-
Tepuaia B pabodem 3a3ope, Hepa3peIBHOCTH, Japcu u JlaMd 1mi1s cimydasi K TOHKOTO CIIOSD) TOJTYICHBI aHAJH-
THYECKHE 3aBUCUMOCTH ISl OCHOBHBIX Pa00YHX XapaKTEPUCTHUK MOANTUITHUKA TIPY YIETE paccMaTpuBaeMon
mapel TpeHUS aeGopMaIiy OMMOPHON MTOBEPXHOCTH.

JlaHa oreHKa BIMSIHES yIIPYTOTHAPOIHHAMHIECKOTO ImapaMerpa M Ha HECYITYIO CITOCOOHOCTh U CH-
JIy TpEHUSL.

Knrouesvie cnosa: TuipoJuHaMUKa, HEC)KUMAEMBbIN JKUJIKUN 3JIEKTPONPOBOASIINN CMa304YHbIN MaTe-
pua, gedopmalins OOPHOM MOBEPXHOCTH MOALIUIIHUKA, YIPYTOTUAPOANHAMUYCCKUAN apaMeTp.
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HYDRODYNAMIC CALCULATION OF THE THRUST BEARING
WITH NON-RIGID SUPPORT SURFACE
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The paper gives a method of forming the calculated thrust bearings hydrodynamic models based on
the bearing surface of the bearing deformation working on an incompressible electrically conductive lubri-
cant.

On the basis of the equations of motion of an incompressible liquid conductive lubricant in the gap,
continuity, Darcy and Lame for the case of a «thin layer», the analytical dependence for basic workers bear-
ing characteristics, taking into account the pair of friction bearing surface deformation are obtained.

The estimation of influence elastohydrodynamic parameter M on the bearing capacity and frictional
force is given.

Keywords: hydrodynamics, incompressible liquid, electrically conductive grease, the bearing surface
of the bearing deformation, elastohydrodynamic parameter.
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TPEFOBAHUA K O®OPMIIEHHIO CTATEH
JUIA ITIYBITUKALIHA B KYPHAJIE « BECTHUK PI'YIIC»

1 Marepuanbl craTeii IPeICTaBISIOT B BHJEC TEKCTOB, OT(OPMAaTHPOBAHHBIX U PacIieyaTaHHBIX
Ha JIa3epHOM HJIM CTPYHHOM HpHUHTEepe (MPUTOAHBIX Uil CKaHMPOBaHWs) Ha Oenoit Oymare ¢opmara A4
(210x297 mm) B ogHOM 3K3eMILTsIpe. PexoMeHyemblii 00beM ctathi — 4—10 cTpaHmil.

OIHOBPEMEHHO TEKCT MPEACTABISIOT B BUe daitna Ha CD-aucke B TekcToBoM penaktope \Word for
Windows, mpudt Times New Roman, 11 pt, MeXCTpOUHBI MHTEPBAI — OAWHAPHBIN, BRIPABHUBAHHE II0
IUpUHE, a03aIHBIA OTCTYM — 1,25 M, BCe Mot — 2 cM.

2 Ha nepBoii cTpanuie 10/KHbI ObITh YKa3aHBI:

m  V/IK — B 1eBOM BEpXHEM YTIIy;

B HWHTEPBAI;

B UHULUATbL U (pamMuiuu agmopos — 1o NeHTPY, KYpCHBOM;

B UHTEPBAI;

B Ha3éanue cmamvu — 3aTTABHBIMU OYKBaMH, TTOTY>KHPHBIM MIPUGPTOM, TI0 TIEHTPY,

0e3 TIepeHOCOoB;

E UHTEpBaw;

N meKcm cmambu — 1IeYaTaeTCs C IEPEeHOCaMH.

m  Cmambsa 0ondicna cooeprcams 6600HYI0 UACHb, Uelb HAYYHOI pa3padomKu,

OCHOBHY'I0 UaCMp U 6blEOObL.

3  BykBsI natuHckoro andasuta HaOHPAIOT Kypcusom, OYKBBI TPEYECKOTO H PycCcKoro andaBu-
TOB — MpsiMbIM TprdToM. MaremaTrdeckue cumBosel lim, In, arg, const, sin, cos, min, max u T.1. HaOu-
ParoT IPSMBIM MIPUGTOM.

4  ®opmyasl. [Ipu Habope hopmMyi cieayer moyib30BaThest penakTopoM Gopmyn Math Type.

Bonpmme popmynbr HeoOxoauMo pa3doUTh Ha OTAETbHBIE (PparMeHTsl. DparMeHTHl HOPMYIT IO BO3-
MO>KHOCTH JJOJKHBI OBITh HE3aBUCUMBI (IIpH paboTe B (HOPMYIBHOM pelaKTOpe Kaxaasi CTPOKA — OTACIbHBIN
00bekT). Hymeparuio crnemyer nedarats B Word otaensho ot Gpopmyst. Pacmonarats Gopmyiisl caeayeT 1o
LEHTPY CTPOKHU.

bykeerJul,eul,hun,qug, VuU, O (6yksa) u 0 (HOJIb) TODKHBI pa3HyaThCs 0 HAYEPTAHHUIO.

Tupe, neduc, 3HaK «<MUHYC» 0003HAYAIOT COOTBETCTBYIOIIMMH 3HAKAMHU.

HywmepoBarts cieayet ToibKO T€ (POPMYIIbI, HA KOTOPBIE €CTh CCHUIKU B TEKCTE.

O06o03HaueHNs, TEPMUHBI U WUTIOCTPATHBHBIA MaTepuall JOJKHBI COOTBETCTBOBAThH ACHCTBYIOLIMM
I'OCTawm.

5 Pucynku u ¢ororpaduu (He Oonee MATH), BHITIOTHEHHBIE Y€TKO M KOHTPACTHO, CIIEAYyEeT pa3-
MeIaTh B MOPsIIKE MX YIOMHHAHUS B TEKCTE, IOAPHCYHOUHAs! TOIUCH 00s3aTeIbHA.

6 budauorpaduueckmii cnMcoOK NPUBOAAT OOLIMM CIIMCKOM B KOHIIE CTaTbH M COCTABISIOT B
COOTBETCTBHUHU C IIOCJIEIOBATEIBHOCTBIO CCBUIOK B TEKCTE, KOTOpble 0003HA4YaroT apaOCKUMu Iudpamu B
KBaJpaTHBIX CKOOKax. JIutepatypy ogopmiasiioT Toabko coriaacuo F'OCT 7.1-2003.

O0s3aTeJIbHO MPEACTABUTH NepeBo O0M0IHOrpauiecKoro CnucKa Ha AHIJIMICKHIA A3BIK.

TekcT craTby OOKEH OBITH TIIATENBFHO OTPENAKTHPOBAH M TOTOB AJISI MAaKETHPOBAHHS U BEPCTKU
XKypHaia Ha KOMIIbIOTEpE.

7 CraTbs 10/:KHA ObITH 00513aTeJILHO MOANUCAHA BCEMH aBTOPaMHU.

Marepuaiibl, npuiaraemMbie K cTaThbe, IeYaTarOT Ha OTICIEHOM JIHCTE.
8  AnHoOTanus (Ha pyCCKOM M aHTIHICKOM SI3bIKaX):
VK.
Haszeanue cmamou (3ariaBHbIMUA OYKBaMH, TIOJTYKHPHBIM IIPUPTOM).
Annomayusa (KpaTkoe coiep>kKaHre CTaThb, BKITFOYatolee 3—4 MpeIoKeHus).
Knioueevie cnosa.
Kaxmoe ki1roueBoe CJI0BO MM CIIOBOCOYETAHHE OTACISETCS OT JIPYrOTo 3aIsiToM.
CaeeHus 00 aBTOpPax (Ha PyCCKOM M aHTJIMHACKOM S3bIKaX):
Damunusn, umsa, omuecmeo asmopa (TIOITHOCTHIO, 0€3 COKpAIIICHHIA).
Mecmo pabomst Karxcoo20 aemopa B UMEHUTEIBHOM MaJIEKeE.
Iloumoewiit adpec mecma padomsl C yKkazaHUEM MOYTOBOT'O UHJIEKCA.
m  Yuenas cmenens, yuenoe 36anue, 00J1HCHOCHLD.
BaxxHo ueTko, He JOIMycKass MHOW TPAKTOBKH, yKa3aTh MECTO pa0OThl KOHKPETHOTO aBTopa. Ecim
BCE aBTOPHI CTAaThU Pa0OTAIOT WIIM y4YaTcsl B OJTHOM YUPESKICHUH, MOXKHO HE YKa3bIBaTh MECTO PabOTHI K&XKIIOTO
aBTOpa OTIEIBHO.
m  Konumaxkmmutit menegoH.
m  E-mail
Caenenust Mo 1. 9 COCTABJISIIOT 151 KA:KI0T0 aBTOPA OTAETBHO B MOPSIKE YIOMHUHAHUSA B CTAThE.
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YcaoBus 4 NOPSIIOK MYOJUKANMM CTATEH B :KypHaJjie

CraThbs 10JI2KHA OBITH og)opM.ﬂeHa M0 NMpuJaraeMbIiM TPpeOOBAHHUSIM.
ABTOp HMeeT NPaBo ONMy0JIMKOBATH B HOMEpeE OJHY CTAThIO.
ABTOP MOKeT MPUCJIATH CTATHIO B ajipec peIaKUHu:
1o movre
344038, r. Pocros H/]I, . uMm. PoctoBckoro Crpenkosoro [Tonka Hapognoro Ononuenus, 2.
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tenedon +7 (863) 272-62-74, pakc +7 (863) 255-37-85.
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—  MOJEJIHMPOBAHUE CUCTEM M MIPOIIECCOB.
_© PepakuuoHHasi KOJUIETHsl NPUHUMAET ISl MYOJMKANMH CTATHH N0C/€ THIATEIbHO HayY-
HOM KCIEepPTHU3BI.
Jlist myOnuKauuu OTOMPalOT CTaThH, KOTOPbIE MPEICTABISIOT HAYYHbIA HHTEPEC U SBISIOTCSA HOBOU
CTYIIEHBIO B pa3pa00OTKe JaHHOH MPoOsieMbl. CTaThH MyOIUIIMCTHYCCKOTO TUTAHA HE TPUHUMAIOTCA.
Ha 3acenanuu peaKoUIeTU MPUHUMAIOT PEIICHUE O BO3MOXKHOCTH ITYOJIMKAIUN CTaThH TOJIBKO
MIPY HAJTMYUH TTOJIOXKUTEITHHON PEleH3NH.
7 Bce pacxoabl Mo MOAroTOBKE K MyOJIHKAIIMA M M3IAHUIO )KYPHAJIa ONJIAYHBAET YHHBEPCHU-
TeT, B TOM 4YHCJI€e H MOYTOBBIE PACXOAbI MPH MepPechLIKe *KypHAIa aBTOPaM.
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