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DPOCPOPOMOJIMBIAT KOBAJIBTA —- HOBASI ITIPUCAJIKA
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Boassnuk CBeT/iaHa AJlekceeBHa

PocroBckwii TocynapcTBeHHbIN yHUBepcuTeT myTei coobmenus (PIYIIC),
kadenpa «Xumus»,

KaHIUAAT TEXHUYECKUX HayK, JOIIeHT,

tenedon +7 (863) 272-62-72,

e-mail: svetavolyanik@bk.ru

Kapnenko Kcennss UBanoBHA

PocToBckwmit rocynapcTBeHHbIH yHEBEpcHUTET IyTelt coobmerns (PTYIIC),
kadeapa «XuMus»,

COHUCKATeIb,

tenedon +7 (863) 272-62-72.

CasenxoBa Mapusi AHApeeBHa
PocroBckwmii rocygapcTBeHHbIH yHUBepeuTeT myTer coobmenus (PI'YIIC),
kadeapa «XuMus»,

KaHM/IaT XHMHYECKUX HayK, JOIEHT,
tenedon +7 (863) 272-62-72.

CuntesupoBanHblil pochopomonudaar kobansra (I1) ncronb3oBanu B KauecTBe aHTUPPUKLIUOHHON
Y TPOTUBOM3HOCHOW INPHCAIKU K Ba3eIWHOBOMY Maciy. [IpoBeieHHbIE MCHBITaHHS MMOKa3aiH YIIydIIeHUE
TPUOOTEXHUUECKUX XapaKTEePUCTUK CO3JAaHHOTO CMa304HOro Matepuaia. CTekioMaTepual cocTaBa
COCTMHEHHS MOXKET MMETh NMPAKTUUECKOEe 3HAUYEHHE U TEXHOJOTMHU JIETKOIUIABKUX CTEKON U KEPaMHUKH
CIICIATbHOTO HA3HAYCHUSL.

Knouegvie crosa: dochopomonubmar kobamsta (Il), TpuOOTexHHUECKHE XapaKTEPUCTUKH,
aJICOPOMPOBAHHBIE CIIOM BTOPUYHBIX CTPYKTYP, CTEKIIOMaTepHall.

PHOSPHORUS MOLIBDATE OF COBALT IS A NEW ADDITIVE
TO LUBRICANTING OILS

Kolesnikov Vladimir lvanovich

Rostov State Transport Univercity (RSTU),

2, Rostovskogo Strelkovogo Polka Narodnogo Opolcheniya sq., Rostov-on-Don, 344038, Russia,
President of the RGUPS, Academician of Russian Academy of Sciences,

Chair «Theoretical Mechanicsy,

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

phone +7 (863) 245-49-29,

e-mail: kvi@rgups.ru
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Migal Yury Fedorovich
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Head of the Department,

Doctor of Physical and Mathematical Sciences, Professor.
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Volyanik Svetlana Alekseevna

Rostov State Transport University (RSTU),
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Candidate of Engineering Sciences, Associate Professor,
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e-mail: svetavolyanik@bk.ru

Karpenko Kseniya lvanovna

Rostov State Transport University (RSTU),
Chair «Chemistry»,

Applicant,
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Savenkova Maria Andreevna

Rostov State Transport University (RSTU),

Chair «Chemistry»,

Candidate of Chemical Sciences, Associate Professor,
phone +7 (863) 272-62-72.

The synthesized phosphorus molibdate of cobalt has been used as antifriction and wear-resistant
addition to liquid paraffin. The conducted tests showed the improvement of tribotecnical characteristics of
the developed lubricant. Glass material of composition may have practical importance for the technology of
fusible glasses and specially designed ceramics.

Keywords: phosphorus molibdate of cobalt, tribotechnical characteristics, adsorbed layers of
secondary structures, glass material.
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JIEKTPOIIPOBOISAIIASL CMA3OYHASI KOMITO3ULUA
JJIA KOJUIEKTOPHBIX 3JIEKTPOMAIINWH BOJIBIIOU MOIIHOCTH

Koporkos Bsiueciiap Muxaiijiopuu

PocToBckuii rocynapcTBeHHBIN yHUBEpCUTET myTel coobmenus (PIYIIC),

344038, PocroB-Ha-/ony, 1. PoctoBckoro Crpenkosoro Ilonka Haponnoro Onomyenus, a. 2,
kadeapa « JOkOMOTHBBI ¥ IOKOMOTHBHOE XO3SHCTBOY,

KaHIUAAT TEXHUYECKUX HayK, JIOIeHT,

tenepon +7 (863) 272-64-66, 272-63-66,

e-mail: llh@rgups.ru

PaCCMOTpCH BONPOC MPUMCHCHUA B KOJUICKTOPHO-ICTOYHOM Y3JIC 3HeKTp0Hp0BOZ[HLHCﬁ CMa304HOM
KOMIIO3HUIIUH. 9TO MO3BOJIUT YIPAaBJIATh HNPOLECCOM MPOXOKACHUSA IJJICKTPUUCCKOIO TOKA B KOHTAKTC. B
CBOIO OYCpECab, COCTAB CMa304HOM KOMITO3UIIMN JOJIKCH YAOBJICTBOPATH MEXAHUYCCKUM U IJICKTPUICCKUM
XapaKTCpUCTUKAM KOHTAKTa, 4TO Tpe6yeT €ro ,I[aJ'IBHCfIH.IefI OIITUMU3AlIUH.

Kniouesvie cnosa: TATOBBIN QJICKTPOABUTATCIIb, 3J'I6KTpI/I'{€CKI/Iﬁ TOK, JJICKTpHUYCCKas IICTKA, IJIOT-
HOCTB TOKaA, MHUHHUMAaJIbHBIA H3HOC.
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CONDUCTIVE LUBRICANT COMPOSITION
FOR COLLECTOR ELECTRIC MACHINE HIGH POWER

Korotkov Vyacheslav Mikhailovich

Rostov State Transport University (RSTU),

2, Rostovskogo Strelkovogo Polka Narodnogo Opolcheniya sq., Rostov-on-Don, 344038, Russia,
Chair «Locomotives and Locomotive Facilitiesy,

Candidate of Engineering Sciences, Associate Professor,

phone +7 (863) 272-64-66, 272-63-66,

e-mail: llh@rgups.ru

The question of the collector and the brush unit of an electrically conductive lubricant composition is
considered. This will allow you to control the process of passing electric current in the contact. In turn, the
structure of the lubricating composition must satisfy the contact with mechanical and electrical characteristic
parameter that requires further optimization.

Keywords: traction motor, an electric current, an electric brush, a raft of current, minimal wearing.
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OCOBEHHOCTHU HAI'PY’KEHHOCTHU PAM KY30BOB IIOJYBAT'OHOB
TP YJIAPE TPY3OM

I'epacumoB Kupuii BsiuecsiaBopu4

Bbpsiackuit rocynapcTBeHHbIN TexHnYeckuil yauBepeut (BI'TY),
241035, r. bpstack, 6yn. 50-nmerus OxTsa6ps, 1. 7,

kadenpa «IloaBIKHOM COCTAB KEIE3HBIX JOPOTY,

ACIMPaHT,

teneon +7 (4832) 56-04-66, 56-02-61,

e-mail: keni8833@gmail.com

[ToBpexxaeHusT paM MOJTYBaroHOB YacTO BO3HMKAIOT NMPU HAPYIICHUH TEXHOJOTHH IOTPY30YHO-
pa3rpy304HbIX padot. [laHHas cuTyams OAWHAKOBAa M JUIS JIIOKOBBIX, M JUIS TIIyXOJOHHBIX Ky30BOB. C mo-
MOIIBI0 METOJa pacdeTa Kod((HUIMEHTa TUHAMHKU ONpEICICHBl HOPMAIbHBIE HANPSDKCHUS ISl OLECHKH
Harpy>KeHHOCTH PaM MOJyBaroHOB. MaKkcHMalIbHbIE HAIPSDKEHUSI COCPENOTOYEHBI B O0IACTH PAJIyCcoOM 3 M
OT MecTa naJieHus TIbIobl, Macca rpy3a 500 kr. Uem panbire Oanka yjqajneHa OT KOHIIA Ky30Ba ITOJyBaroHa
OJIKe K ero CperHe TeM HaIpsHKEHUs B HEell HIDKe NPY Ma/ICHUY Ha Hee TIIBIOBI Tpy3a.

HawnGosee BbICOKHE HANpPsHKEHUS] BOSHUKAIOT B MPOJOJIBHBIX IOJICPKUBAIOIINX HACTUII paMbl Oai-
Kax MOJyBaroHa riyxoro Tuma. [lomydeHHbIE HANpsDKEHHS COIMOCTABIICHBI ¢ AWHAMUYECKHM TIPEIESIOM Te-
KydecTH crainy. PacyeTsl moka3aim Halu4ue 3HaYNTEIBHOTO aMOPTH3AIIMOHHOTO TTIOTEHIIMAIA Y KYy30BOB T10-
JyBaroHoB 0OOMX TUIIOB, HO IPH 3TOM OHH BBISIBHJIM HEOOXOIUMOCTb €€ MECTHOTO MOBBIIICHHS, OCOOCHHO Y
TIIYXOJIOHHOTO MOJTyBaroHa.

Kniouegvie cnoséa: MTUHAMUYECKUH INpeAen TEKy4eCTH, MOJTyBaroH IIyXOro THIIA, SMULEHTP YAapa,
KO3 PHUIIMEHT TMHAMUKH, IPOAOJIBbHAS MOIIep KUBatoIas Oanka.

FEATURES LOADING OF FRAMES BODIES GONDOLA CARS
IN THE IMPACT LOAD

Gerasimov Kirill Vyacheslavovich

Bryansk State Technical University (BSTU),

7, Blvd. 50 anniversary of October, Bryansk, 241035,
Chair «Rolling Stock Railwaysy,

Postgraduate Student,

phone +7 (4832) 56-04-66, 56 02 61,

e-mail: keni8833@gmail.com

Damage frames gondola cars often arise in violation of technology handling. This situation is the
same for the hatch and for solid- bottom bodies. Using the calculation of the coefficient of the dynamics is
defined normal stress to assess the loading of frames gondola cars. The maximum stress is concentrated in
the field of a radius of 3 m from the place of the fall of blocks of cargo 500 kg. The further beam is removed
from the end of the body gondola and closer to his middle of the fact stress in it below at the fall on it blocks
of cargo.
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The highest stress arises in the longitudinal support the flooring frame beams gondola deaf type. The
resulting stress compared with a dynamic yield steel. The calculations show the presence of a significant
depreciation potential at the body gondola cars both types, but they have revealed the need to its local
increase especially in solid-bottom gondola.

Keywords: dynamic yield stress, solid-bottom gondola, of the epicenter of impact, factor of the
dynamics, the longitudinal supporting beam.
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YCOBEPIIEHCTBOBAHHUE YJIBTPA3BYKOBOI'O JUAI'HOCTUPOBAHUSA
KOJIECHBIX IIEHTPOB 2JIEKTPOBO30B CEPHUHU BJI

Kupees Anapeiit Huxonaesna

[Ty6nuaHoe akipoHepHOe 0011ecTBO «JIyraHCKTemIoBo3»,
91005, r. JIyrauck, yn. ®pynse, 1. 107,

LIeHTpaJlbHas 3aBojcKas nabopatopust (L3JI),

HaydaNbHUK J1AOOpaTOPHH.

JIyranckuii rocyjapcTBeHHBIA YHUBEPCUTET UMeHU Brianumupa dans
(JITY um. B. damns),

91034, YxpauHa, r. JIyranck, kB. MonoaexHsIi, 1. 20a,

kadenpa «Kene3HoOpOKHBIA TPAHCIIOPTY,

KaHAMJAT TEXHUYECKUX HayK, JOLCHT,

tenedon (+380642) 34-72-22, (+38050) 704-99-87, (+38093) 708-41-16,
e-mail: lifter_23@mail.ru, ktn_lifter@ukr.net

IHonomapesa Hatanbsi BukTopoBHa

[Ty6nmaHoe aknroHepHOe 00MIecTBO «JIyTaHCKTEII0BO3Y,
[eHTpaIbHas 3aBojackas madboparopus (13J1),
3aMECTHUTEJIb HaYaIbHUKA J1a00PaTOPHH.

JIyranckuil rocy1apcTBEHHBIA yHUBEPCUTET UMEeHU Bitagumupa [lans
(JITY um. B. dans),

kaeapa «MaTepuanoBeJicHUE H CTPOUTEITHCTBOY,

CTapIUH{ [IPEToaBaTeb,

tenepon (+380642) 34-72-22.

B craree mpeiokeH HOBBIM CHOCOO HACTPOMKH YyBCTBUTEIBHOCTH YIIBTPa3BYKOBOH ammaparypebl
IpU JMarHOCTUPOBAHUM 30HBI TANTEIN BTYJIKH Y/UTMHEHHOW YaCTH CTYIHIBI JIMTHIX KOJECHBIX LEHTPOB
ANEeKTpOBO30B cepun BJI mpu mx BbImycke W3 mpou3BojAcTBa. Pa3paboTaHHBI METOJ NPH HACTPOMKE dyB-
CTBUTEJIBHOCTH TIO3BOJIICT Y4eCTh (PMKCHPOBAHHBIM pasMep MHHHUMAIBHO JOIMYCTUMOTO ae(eKTa BO BCel
30HE KOHTpOJIS 3a c4eT OE3dTaJOHHOW HACTPOMKH (PYHKIUH BPEMEHHOI PeryJupOBKH YyBCTBUTEIBHOCTH
yIBTPa3ByKoBOro AedexTockona. J{isi aBToMaTu3anuy pacyeToB MpPU HACTPOMKE YIBTPa3BYKOBOW ammapa-
Typhl pa3paboran nporpammHusblii poaykt NDTRT-19. PazpaGoTanHbIil METO W TIPOrpaMMHBIN MPOIYKT
MO3BOJISIFOT YCOBEPILEHCTBOBATH YJIBTPAa3BYKOBOE JHAarHOCTHPOBAHUE KOJECHBIX LEHTPOB ITyTEM IOBBIIIE-
HHE JIOCTOBEPHOCTH PE3yJIbTaTOB JHArHOCTHPOBAHUS W YMEHBIICHHS BPEMEHHBIX 3aTpaT Ha INPOBEICHUE
nporecca TMarHoCTUPOBAHMS.

Kntouesvie cno6a: TIONBIKHOM COCTaB JKEJIE3HBIX JIOPOT, IIEKTPOBO3, KOJIECHBIN LEHTP, AUATHOCTH-
pOBaHHe, Hepa3pyIIAOIIUI KOHTPOJIb, YIBTPa3BYKOBOH KOHTPOIIb, UMITYJIbCHBIH 3X0-METOI.

IMPROVEMENT OF ULTRASOUND DIAGNOSIS WHEEL CENTERS
OF ELECTRIC LOCOMOTIVES SERIES VL

Kireev Andrei Nikolaevich

Public Joint Stock Company «Luganskteplovozy,
107, Frunze st., Lugansk, 91005, Ukraine,
Central Plant Laboratory,

Head of the laboratory.

Lugansk State University named after Vladimir Dal,

Chair «Railway Transporty,

Candidate of Engineering Sciences, Associate Professor,

phone (+380642) 34-72-22, (+38050) 704-99-87, (+38093) 708-41-16,
e-mail: lifter_23@mail.ru
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Ponomareva Natalya Viktorovna

Public Joint Stock Company «Luganskteplovoy,
Central Plant Laboratory,

Deputy Head of the Laboratory.

Lugansk State University named after Vladimir Dal,
Chair «Material Engineering and Constructions,
Senior Lecturer,

phone (+380642) 34-72-22.

This paper proposes a new method for setting the sensitivity of the ultrasonic equipment for diagnos-
ing the fillet area of the elongated hub cast wheel centers of electric locomotives series VL with their release
from manufacture. The method developed at a sensitivity setting allows you to take into account the size of
the fixed minimum acceptable defect in the entire control zone at the expense of specimen adjustment func-
tion adjust the time sensitivity of the ultrasonic flaw detector. To automate the calculations when setting up
ultrasound equipment software NDTRT-19 was developed. This method and program product allow im-
proved ultrasound diagnosis of wheel centers by increasing the reliability of the results of diagnosis and re-
duce the time spent on carrying out the diagnosis process.

Keywords: railway rolling stock, electric locomotive, wheel center, diagnostics, non-destructive test-
ing, ultrasonic testing, the pulse-echo method.
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METOJ UMUTALIUU OTKUI'A B 3AJJAYAX OIITUMHU3IAIIMU ITAPAMETPOB
KEJE3ZHOAOPOHBIX 3KUITAXKEU

Hpurbixun Imutpuii EBrenbeBny

PocroBckwii TocynapcTBeHHbIN yHUBepcuTeT myTel coobmenus (PIYIIC),

344038, r. PoctoB-Ha-/ony, mi. PoctoBckoro CrpenkoBoro Ilonka Haponnoro Onomyenus, a. 2,
kadenpa «DJIEKTPUICCKUI TIOIBUKHON COCTaBY,

KaHIUJAT TEXHUYECKUX HAyK, JOLICHT,

tenedon +7-918-573-97-34,

e-mail: maisvendoo@gmail.com

PaCCManI/IBaeTCH 3aJada OIITHUMaJIbHOI'O BI)I60pa rnapaMeTpoB MEXaHHYECKOM YacTH KEJIE3HOJ0-
POXHOI'0 3KHUIIAXKA. B xauectBe METOJa ITOMUCKa ria00aIbHOro MUHHUMYMa (I)YHKLII/II/I Ka4ueCTBa MPCHAJIOKCH
METOJ UMUTAIIUU OTXKHUTA. Onucan AJITOPUTM METOAAa UMUTALIUU OTKHI'A. B kaugectBe ImpuMepa pacCMOTpEHa
3aJada BBI60pa napaMeTpoB PECCOPHOTO NOABCIINBAHNS BBICOKOCKOPOCTHOTO 3JICKTPOIIOC3 /4.

Knroueswle cnosa: OIITHUMU3alUs, MCTOJ OTKHTIa, )KGHCSHOI[OpO)KHbIﬁ OKHIIAXK, IMapaMETPhI SKUIIAXKa,
BaroH, pe€CCOpHOC IMOJABCIHINBAHUC.

ANNEALING METHOD FOR OPTIMIZATION
OF RAILWAY VEHICLE’S PARAMETERS

Pritykin Dmitry Evgenyevich

Rostov State Transport University (RSTU),

2, Rostovskogo Strelkovogo Polka Narodnogo Opolcheniya sq., Rostov-on-Don, 344038, Russia,
Chair «Electrical Railway Transport»,

Candidate of Engineering Sciences, Associate Professor,

phone +7-918-573-97-34,

e-mail: maisvendoo@gmail.com

The problem of optimal choice of the parameters of the mechanical train crew is stated. The method of
simulation of annealing is proposed as a method of finding the global minimum of the quality function. The
algorithm of the method of simulated annealing is stated. The problem of selecting the parameters of the
spring suspension of high-speed electric trains is solved as example.

Keywords: optimization, annealing method, railway vehicle, vehicle’s parameters, carriage, spring
suspension.
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PA3PABOTKA KOMIIBIOTEPHOM MOJIEJIM IMMACCAXKHAPCKOI'O IOE3JIA
HA OCHOBE JAHHBIX COBPEMEHHBIX CPEJICTB PEI'MCTPALIMU
ITAPAMETPOB JIBUKEHUWA

Xapuenko ITaBes AjexkceeBUY

PoctoBckmii rocyaapcTBeHHbIH yHUBepcuTeT myTer coobienus (PIYIIC),

344038, r. Poctos-Ha-/lony, mi1. PoctoBckoro CtpenkoBoro Ilonka Haponnoro Omnomnuenus, a. 2,
Kadeapa «DNEeKTPUIECKUN TOABUKHOMN COCTaBy,

aCIIApaHT,

tenedon +7 (863) 272-64-90,

e-mail: Lrk-9@mail.ru

I'pebennuxoB Hukonaii BaueciaBoBuu

PocToBckwmit rocynapcTBeHHBIH yHUBEpCHUTET IyTelt coobmenns (PTYIIC),
Kadeapa «JIOKOMOTHBEI 1 IOKOMOTHBHOE XO3SHCTBOY,

KaHIUAAT TEXHUIECKUX HAyK, TOICHT,

tenedon +7 (863) 272-64-66,

e-mail: grebennikovnv@mail.ru

PaccmoTpen npouecc co3ganusi KOMIBIOTEPHOM MOJENH MaCCaKUPCKOro IM0e3/1a ¢ UCIOIb30BAHIUEM
TAHHBIX, TTOTYYSHHBIX TIPH TIOMOINX peructpaTopa mapamerpoB asrkeHus (PIIJIA) yruBepcansHOM cucte-
MBI aBTOBeICHUSA. MoOJenab CO3/aHa HAa OCHOBE CHHTE3a IporpaMMHBIX KomiuiekcoB Matlab Simulink u
«YHHBEpPCATIbHBII MEXaHU3M» M IO3BOJISIET HCCIENOBATh MPOLECCH B SJIEKTPUUYECKOM, MEXaHUUYECKOU U
[THEBMAaTHYECKOW MOJCUCTEMAX M0€3/1a B PEKUMaX TATH, BbIOETa, PEKYIIEPALlH U JIEKTPOITHEBMaTHIECKOTO
TOpMOXeHHUs1. JJOCTOMHCTBA MOJENH 3aKJIF0YAOTCSI B BHICOKOM OBICTPOIEHCTBHHN, TOYHOCTH U LIMPOKOH 00-
JIACTH HUCCIIEYyEMBIX IPOIIECCOB MPH JABMKEHUH MOE3/a.

Kntouesvie cnosa: KOMIbIOTEpHAs MOJIENb, IMOE3J, PETUCTPATOp MapaMeTpoB JBmxeHus, Matlab
Simulink, «YHuBepCaIbHBIH MEXaHU3M.

DEVELOPMENT OF COMPUTER MODEL OF PASSENGER TRAIN
ON THE BASIS OF MODERN MEANS REGISTRATION MOTIONAL PARAMETERS

Kharchenko Pavel Alekseyevich

Rostov State Transport University (RSTU),

2, Rostovskogo Strelkovogo Polka Narodnogo Opolcheniya sq., Rostov-on-Don, 344038, Russia,
Chair «Electric Rolling Stock»,

Postgraduate,

phone (863) 272-64-90,

e-mail: Lrk-9@mail.ru

Grebennikov Nickolay Vyachaslavovich

Rostov State Transport University (RSTU),

Chair « Locomotives and Locomotive Facilitiesy,
Candidate of Engineering Sciences, Associate Professor,
phone +7 (863) 272-64-66,

e-mail: grebennikovnv@mail.ru

The process of creating a computer model of the passenger train using data obtained with the regis-
trar of motion parameters (RPDA) universal automatic driving system. The model is based on the synthesis
of Matlab Simulink software systems and Universal Mechanism and allows you to explore the processes in
the electrical, mechanical and pneumatic subsystems train traction modes, coasting, recuperation and electro
pneumatic braking. Advantages of the model are the high speed, accuracy and a wide range of the processes
during the motion of the train.

Keywords: computer model, train, registrar movement parameters, Matlab Simulink, Universal
Mechanism.
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HNCHHOJB30OBAHUE METOJAUKU PACYETA HAHOAHTEHH
B OIITUYECKOM JIMAIIA3ZOHE IIPU NPOEKTUPOBAHUU CUCTEM
MOHUTOPUHI'A TEXHUYECKOI'O COCTOsAHUSA OBBEKTOB

I'osioBaueBa Enena BajiepbeBHa

Oxnb1it henepanpubliil yauBepcutet (FODY),

944090, r. Poctos-na-/lony, yu. 3opre, 1. 5, k. 211,

kadenpa «[IpuknamgHas 3MeKTPOJUHAMHUKA U KOMIIBIOTEPHOE MOJICITHPOBAHULY,
KaHauAaT GU3NKO-MaTeMaTHIECKUX HAYK, TOICHT,

tenedon +7-918-598-18-82,

e-mail: golovachevaev@yandex.ru

HNBanosa Upuna HukoinaesHa

HOxwus1it penepanpbii yausepcutet (FODY),

Kagenpa «[IpuknagHas 3JIeKTpoANHAMIKA U KOMITBIOTEPHOE MOJICITUPOBAHHEY,
WH)KEHEp,

tenedon +7-903-434-45-70,

e-mail: inivanova@mail.ru

SAumenoB Anexceid AnekcaHapoOBUY

PocToBckwmii rocymapcTBeHHBIN yHEBEpCcHUTET IyTeit coobmmenus (PTYIIC),

344038, r. PoctoB-Ha-/lony, 1. PoctoBckoro CrpenkoBoro Ilonka Haponnoro Onomyenus, a. 2,
kaeapa «CBsi3b Ha )KEJIE3HOAOPOKHOM TPAHCHIOPTEN,

KaHIuAaT GU3UKO-MAaTEeMaTHUYCCKUX HAYK, JTOICHT,

tenedon +7 (863) 272-64-39,

e-mail: yachmenov-aa@yandex.ru

IIpennoxena HOBas METOJIMKA pacueTa HAHOAHTEHH B ONTHYECKOM JUaNa30He Ha JTUAIEKTPHUECKOM
MOJUIOKKE. MeTo] OCHOBAaH Ha PELICHUH 3aJaud TU(PPAKIUK JIEKTPOMArHUTHBIX BOJH HAa METAJUIMYECKOM
HAHOBHUOpATOpe, PAcloOJOKEHHOM Ha TpaHulle pasiena AUAIEKTPUKOB. VICromb30BaH HOBBIM pacueTHO-
AHAJTMTUYECKUH METOJ PELICHUs IBYXMEPHOro HHTerpo-auddepenunansHoro ypaBHenus. [IpencrasieHsl
MEPCTIEKTUBHI NIPUMEHEHUS MPU NMPOESKTHPOBAHUU CHUCTEM MOHMTOPUHTA TEXHHUUECKOTO COCTOSHUS OOBEeK-
TOB.

Kniouesvie cnoeéa: HaHOAHTEHHBI, TEXHUYECKasl TUarHocTuka, GyHkuus I'puHa, quarpamma pacces-
HUS, CEHCOPHI, GOTODU3NIECKUE IETEKTOPHI, TATUNKHU, HEPA3PYIIAIONIHNA KOHTPOIb.

METHODOLOGY OF NANOANTENNA’S CALCULATION
IN THE OPTICAL RANGE FOR DESIGNING THE SYSTEMS
FOR TECHNICAL CONDITION MONITORING

Golovacheva Elena Valeryevna

Southern Federal University (SFU),

5, Zorge st., r. 211, Rostov-on-Don, 944090, Russia,

Chair «Applied Electrodynamics and Computer Modelingy,

Candidate of Physical and Mathematical Sciences, Associate Professor,
phone +7-918-598-18-82,

e-mail: golovachevaev@yandex.ru

Ivanova Irina Nikolaevna

Southern Federal University (SFU),

Chair «Applied Electrodynamics and Computer Modeling,
Engineer,

phone +7-903-434-45-70,

e-mail: inivanova@mail.ru

Yachmenov Alexey Alexandrovich

Rostov State Transport University (RSTU),

Chair «Communication on Railway Transport»,

Candidate of Physical and Mathematical Sciences, Associate Professor,
phone +7 (863) 272-64-39,

e-mail: yachmenov-aa@mail.ru

164




ISSN 0201-727X BECTHHUK PI'YIIC Ne 2 /2016

A new method of calculating of nanoantennas on a dielectric substrate in the optical range is derived.
The method is based on the solution of the diffraction problem on a metal nonodipole in optic range at inter-
face of two dielectric layers. We used a new numerical-analytical method of solving two-dimensional in-
tegro-differential equation. The application of the proposed nanoantennas for monitoring the technical condi-
tion of objects is presnted.

Keywords: nanoantenna, technical diagnostics, Green's function, scatter diagram, sensors, photo-
physical detectors, sensors, non-destructive testing.
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HNHTEJUVIEKTYAJIBHBIE HHOOPMALNIMOHHBIE TEXHOJIOT'MHA .
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CyxanoB AHjapeii BanepbeBuu

PocroBckwii TocynapcTBeHHbIN yHUBepcuTeT myTel coobmmenus (PIVYIIC),
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tenedon +7-989-720-65-53,

e-mail: drewnia@rambler.ru

C 16 mo 21 mas 2016 r. Obuta mpoBeaeHa 1-1 MexayHapoaHas HaydHasi KoH(pepeHuus «VHTemek-
TyaJbHbIE HH(POPMALMOHHBIE TEXHOJIOTHH B MPOMBIIIICHHOCTH W Ha MPOU3BOJICTBE», OPraHU3aTOPaMHU KO-
topoii BeicTyniiin @I'BOY BO «PocToBckui TocyaapcTBEHHbBIN YHUBEPCUTET MyTel coolmieHus» u VSB-
Texuuueckuit yausepcureT T. Octpassl (Yenickas Pecryonuka) npu noanepxke Poccuiickoro dhonna ¢yH-
JAMCHTAJIbHBIX MCCIICIOBaHMM, POCCHICKON accoluainy UCKYCCTBEHHOro MHTeUIekTa u FOxHoro (ene-
pasibHOTO yHHMBepcuTeTa. OCHOBHOM LIENbI0 KOH(EPEHIMU SIBUJIOCH OOCYX/IECHHE NPUIOKEHUNH COBPEMEH-
HBIX WHTEJUIEKTYAJIbHBIX HHPOPMAIMOHHBIX TEXHOJIIOTHI B MPOMBILIUIEHHOCTH, a TAKXKe MEPCHEKTUB Pa3BH-
THUS IIPUKJIAIHBIX ¥ (YHAAMEHTAIbHBIX ACIIEKTOB TEOPUH UCKYCCTBEHHOI'O MHTEIUIEKTa U COBPEMEHHBIX MH-
¢dopmaunoHHbIX TexHoJoruid. Hacrosimas pabora mpencTaBisieT KIIOUEBBIE JOCTHMXKEHHUS B OOJNACTH NpHU-
KJIQIHBIX WHTEJUIEKTYaIbHBIX TEXHOJIOTHA, TIpe/icTaBleHHbIe Ha KoHpepenuuu 11 TI’16.

Kniouesvie crnoea: vaTENIEKTYaNbHbIE UHPOPMAIIMOHHBIE TEXHOJOTHUHN, UCKYCCTBEHHBIH UHTEIIEKT,
MATKHE BBIYUCIEHUS, HHTEIIEKTYaIH3alHsl IPOMBIIIIEHHOCTH.
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Kovalev Sergei Mikhailovich

Rostov State Transport University (RSTU),

2, Rostovskogo Strelkovogo Polka Narodnogo Opolcheniya sq., Rostov-on-Don, 344038, Russia,
Chair «Automation and Telemechanics on Railway Transport»,
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Sukhanov Andrei Valeryevich
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Postgraduate,
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The first international scientific conference «Intelligent information technologies for industry» was
organized by Rostov State Transport University together with VSB-Technical University of Ostrava (Czech
Republic) on May 16-21, 2016. The conference was provided under the support of Southern Federal Univer-
sity (Russia), Russian Association for Fuzzy Systems and Soft Computing, Russian Association for Artificial
Intelligence and Russian Foundation for Basic Research. The purpose of the International scientific confer-
ence «Intelligent Information Technologies for Industry» is to bring together international researchers and
industrial practitioners interested in the development and implementation of modern technologies for auto-
mation, computer science, and artificial intelligence. This paper presents the key ideas, highlighted on the
conference and dedicated to the applied intelligent information technologies.

Keywords: information intelligent systems, artificial intelligence, soft computing, applied intelligent
technologies for industry.
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B pabote paccmarpuBaeTcst OAHOPOAHAS paclpe/eNuTeNbHas 3anada. [IpuBe/icHa MOCTaHOBKA 3a/1a-
gy, PaccMOTpEeHBI TOCTOMHCTBA M HEAOCTATKH OCHOBHBIX TPYIIN AJITOPUTMOB — TOYHBIX U MPHUOIMKCHHBIX.
Ha ocHoBe rpadudeckoro npezacrapineHus perienus OP3 B Buge nBymonsHOro rpada mnpenigaracTcss HOBas
nmapagurMa KOMOMHATOPHOW ONTHMH3AINH, Oazupyromiascs Ha MOIECTUPOBAHUH alalTHBHOTO IMTOBEICHUS
MypaBbUHOM KOJIOHWH. MeTa’BpUCTHKA MypaBbUHOTO allTOPUTMa OCHOBBIBAETCS HA KOMOMHAIIUU BYX TEX-
HUK. ba3oBBIil METO/T 3aKITIOYAETCS B peaTu3allii UTEPAIIMOHHON POIIeIypHI TIOMCKA JTYYIIEro pemeHus Ha
OCHOBE MEXaHM3MOB aJalITUBHOTO MMOBEACHUS MypPaBbUHON KOJIOHHH.

Knouesvle cnosa. pactipenenutenbHas 3agada, rpaguyeckoe npeacTaBieHUe, KOMOWHATOPHAS OII-
TUMM3AIHUS, MypaBbUHAS KOJIOHUS, METa3BPUCTHUKA.

THE SOLUTION HOMOGENEOUS DISTRIBUTION OBJECTIVES BASED
ON THE MODEL OF ADAPTIVE BEHAVIOR OF ANT COLONIES ...

Lebedev Boris Konstantinovich
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Chair «Computer Aided Design Systemsy,
Postgraduate,
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The paper considers the problem of the uniform distribution. The formulation of the problem is done.
The advantages and disadvantages of the main groups of algorithms (exact and approximate) are considered. On
the basis of the graphic representation of the solution in the form of ARI bipartite graph suggests a new para-
digm of combinatorial optimization based on simulation of the adaptive behavior of the ant colony. The me-
taheuristic ant algorithm is based on a combination of the two techniques. The basic method is to implement an
iterative search procedure, the best solution based on adaptive ant colony behavior mechanisms.

Keywords: distribution task, graphical representation, combinatorial optimization, ant colony metaheu-
ristic.
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Momxkun Bagum Cepreesn4
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kadenpa «MHPOPMAITMOHHBIE CHCTEMEI,

aCTIHpAaHT,

tenedon +7 (8422) 77-80-79,

e-mail: PostForVadim@ya.ru

B cratbe MMPUBCACHBI 0COOEHHOCTHU OPUMCHCHHA aJITOPUTMOB CaMOO6y‘lCHI/IH MNPpEAMCTHBIX OHTOJIO-
rui MMOCPEACTBOM U3BJICYHCHUA TCPMUHOJIOTUN H3 OOJIBIINX KOpITYyCOB TEKCTOB. KpOMC TOro, ormrucaHa Mo-
ACIb IMPEACTABJICHUA MMPCUCACHTOB B OHTOJIOTHYECKOM q)OpMC, a TaKIKC aJITOPUTM paCIIUPECHUA 0a3bl 3HAHUMN
C HUCIOJIb30BAHUEM MCXaHU3Ma MPCUCIACHTOB. IToMmumo 9TOT'0, MPUBEACHLI PE3YJIbTAThl SKCIICPUMCHTOB I10
CaM006y‘{eHI/IIO OHTOJIOTHUH C UCIIOJIb30BAHUCM paSpa6OTaHHLIX AJITOPUTMOB.

Kniouesnie crosa. OHTOJIOT U, O6y‘lCHI/Ie OHTOJIOTUH, NPCUCACHTDI, U3BJICUCHUEC TCPMHHOB.

APPROACH TO ONTOLOGY LEARNING BASED ON HYBRIDIZATION
ALGORITHM FOR KNOWLEDGE ACQUISITION FROM TEXTS
AND CASE-BASED MECHANISM
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Moshkin VVadim Sergeyevich

Ulyanovsk State Technical University (ULSTU),
Chair «Information Systems»,

Postgraduate,
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The article presents the features of the application of self-ontology algorithm by acquisition termi-
nology from a large amount of the information. In addition, the described model of representation of prece-
dents in the ontological form as well as the algorithm expands the knowledge base using precedents mecha-
nism. In addition, the results of experiments SSP ontology developed using algorithms.

Keywords: ontology, ontology learning, cases, term extraction.
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IIpoBenmeH aHanmm3 BIUSHHUS HACHIIEHHOCTH YyYacTKa BaroHAMHM Ha BBIITOJHEHWE TIOKA3aTems
YYaCTKOBOM CKOPOCTH KaK KpUTEpHs KayecTBa IMEPEBO3KH M JAHBl PEKOMEHAALMHU MO HCIOIb30BAHUIO
pe3yIbTaTOB aHANIM3a B YBS3KE C MPEIOKEHUSIMHU IO JaIbHEHIIeH JOTHCTU3aNH TIePEeBO30K IKCIOPTHBIX
TPYy30B.

bruta chemana oneHKa MEpONPHATANH MO PEKOHCTPYKIHMH MOaxoqoB K mopram lOra Poccum u
CTPOUTENBCTBY CTaHIHU «9 KM». brmaromaps 3TMM MeponmpHATHSAM MapK BaroHOB JAOPOTH HE IMPEBHIIIAET
JOIYCTHUMYIO HOPMY, 3a HCKIIOYeHHeM ydacTtka Kpbeimckas — Tumamesckas. [IpoGnemy mpeBbIlICHUS
JOITyCTHMOM HOPMBI TIapKa BaroHoB Ha ydacTke KpeiMckas — TumarmieBckas mpenjaraeTcsi peruTb myTeM
MEPEHAITPABIICHHOCTH BarOHOMIOTOKOB B IPYTHe MOPThI A30B0o-UepHOMOpPCKOTo OacceiiHa ¢ UCIOIb30BaHHEM
HOBOMW CXEMBI JOCTaBKH Ipy3a.

Kniouegvie cnoea: xenesHas popora, HOpT, B3aWMOJEHCTBHE, aHAIN3, Y4YacTKOBasg CKOPOCTb,
KO3 (UITMEHT HACHIIIEHHOCTH YYacTKa, MapK BarOHOB, AKCIIOPTHBIA TPY30MOTOK, CKOPOCTh TOCTaBKH,
HOxHbI1IT pernon, KpeIMCKHit TOITYOCTPOB, JIOTHCTUYECKHA [IEHTP.

DEVELOPING ECONOMIC ATTRACTIVENESS OF INTERNATIONAL ROUTES
OF EXPORT FLOW OF CARGOES
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Candidate of Engineering Sciences, Associate Professor,
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The analysis of the influence of saturation cars section was conducted on the performance indicators
of the precinct speed as a criterion of the quality of transportation, and it provides recommendations on the
usage of test results in conjunction with proposals for further logistic transportation of export flow of cargo.

The result was made on the reconstruction of the approaches to the ports of the South of Russia and
construction of the station «9 km». Through these activities, the park road cars do not exceed the permitted
limit, except for the section Crimean — Timashevskaya. The problem of exceeding the permissible norms
park cars at the site of the Crimean — Timashevskaya proposed to solve by redirecting traffic volumes to oth-
er ports of the Azov-Black Sea basin with a new scheme of delivery.

Keywords: railway, port, interaction, analysis, service speed, plot ratio of saturation, car fleet, export
flow of cargo, delivery speed, South region, the Crimean peninsula, a logistics center.

YK 656.014 + 06
MMPOTHO3UPOBAHUE KOHTEHHEPOOBOPOTA MOPCKHX IOPTOB MHUPA

MamaeB DHBep AranamaeBuy

PocroBckmii rocygapcTBeHHbIH yHUBepeuTeT myTer coobmenus (PI'YIIC),

344038, r. Pocto-Ha-/lony, 1. PoctoBckoro CtpenkoBoro Ilonka Haponnoro Omnomuenus, 1. 2,
kaenpa «Jloructuka u yrnpasieHHe TPAaHCIIOPTHBIMUA CHCTEMaMUY,

JIOKTOP TEXHUYECKUX HaYK, podeccop,

tenedon +7 (863) 272-64-14,

e-mail: mamaev_enver@mail.ru

Banbuyk Enena CepreeBHa

PoctoBckmii rocyaapcTBeHHbIH yHUBepeuTeT myTer coobmenus (PI'YIIC),

kaenpa «Jlorucruka u yrpapiieHHE TPAHCTIOPTHBIMUA CHCTEMaMM,

cTyneHTka 4-ro kypca akymnprera YIIII,

CHEeNUANTBHOCTh «MeHeIKMEHT», Mpo b «JIOrMCTHKA U yIpaBlieHHE LETsIMU ITOCTaBOKY,
tenedon +7-928-752-04-35,

e-mail: lelya.valchuk@mail.ru

169




ISSN 0201-727X BECTHHUK PI'YIIC Ne2 /2016

PaccMaTtpuBaroTCs BpeMEHHBIC Psibl KOHTEHHEPOOOOpOTa KPYMHEWITHUX IMOPTOB MHUpPA C YYETOM
(hakTOpOB, BIMAIOIINX HA UX MPOrHO3. IIpoBeseHa kiacTepru3anys IOPTOB B 3aBUCUMOCTH OT MX CPEIHEro-
JIOBBIX TEMIIOB POCTa, JOJIH B 00IIeM KOHTelHepoobopoTe, C yueToM B3auMocBsizu ¢ BBII crpanbl. Beimosn-
HEH MPOTHO3 KOHTEHHEp0ooOOpoTa MOPTOB C OLEHKON KauecTBa MOACIIH.

Kurouesvle cnosa: xouterinepoodopor, mopt, BBII, mporuno3, Momens, perpeccus, aBToperpeccus,
KO3 (QUITUCHT KOPPEIIAINH, CPSIHSS OIMOKA almpOKCUMAIUH,

FORECASTING OF CONTAINERS TRADE OF WORLD’S SEAPORTS

Mamaev Enver Agapashaevich
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Doctor of Engineering Sciences, Professor,
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Valchuk Elena Sergeyevna
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specialty «Management», profile «Logistics and Supply Chain Managementy,
Student,
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We considered the data of the world's largest container seaports, taking into account factors that af-
fect the size of the container. The clustering ports depending on their average annual growth rates, share of
total container trade according to the country's GDP are analyzed. The forecasting of container seaports with
estimation of the model quality is given.

Keywords: container, port, GDP, forecast, model, regression, auto regression, correlation coefficient,
the average approximation error.
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Ob OJHOM HNOJAXOAE B INOCTPOEHUMU OCHOBHBIX ®U3UYECKHUX
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Hun. IlokaszaHa ero MPUMCHUMOCTDL IO OTHOHICHHUIO K HOBBIM BBICOKOIIPOYHBIM COCTaBaM. HpI/IBe}IeHH rpa-
(l)I/I‘leCKI/Ie npeACTaBJICHUS MMOJTYUCHHBIX COOTHOIIICHUH.
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ABOUT AN APPROACH OF THE CALCULATING OF CONCRETE
FUNDAMENTAL PHYSICAL CORRELATIONS IN A PLANE STRESS CONDITION

Kruglov Valery Mikhailovich
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Postgraduate Student,
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The approach of the calculating of concrete fundamental physical correlations (the dependences be-
tween octahedral stresses and deformations) in a plane stress condition and their applicability for new high-
strength concretes were studied. The graphical results of research were shown.

Keywords: concrete, fundamental physical correlations, stresses, deformations, strength, plane stress
condition, strength criteria.
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The problems of predicting the value of the unbalance of electricity for traction power tempered with
tire traction substations and the consumed electric rolling stock on the basis of prevailing in the structural
unit of statistical regularities were considered.

Keywords: energy consumption for traction, electrorolling composition, traction substation, season-
ality index forecast.
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B cratbe mpencTaBiieHbl pe3yJbTaThl MCCIEAOBAHUM, HANpPAaBJICHHBIX Ha Pa3pabOTKy METOAOB U
CPEICTB JIJIsl OTIPE/ICICHMS HABEICHHBIX HANPSHKCHUH Ha CMEXKHBIX JIMHUSAX 3JIEKTPOIEpeIau MPH CIOKHBIX
TPACKTOPHUSIX UX COJMDKEHUS C TSATOBOM CEThIO ANEKTPUDHUIIMPOBAHHOMN JKEIE3HON JIOPOTH MEPEMEHHOI'O TO-
ka. Ha 0OCHOBE KOMIIBIOTEPHOIO MOJCIUPOBAHMS IMOKAa3aHO, YTO YUET PeajbHOW TPACKTOPHUU COJIMKCHUS U
FapMOHMK TATOBOI'0 TOKA MO3BOJISIET TOJIYYUTh YTOUHEHHBIC 3HAYCHUS HABEICHHBIX HANPSHKECHUM, KOTOPhIS
MOTYT CYIIECTBEHHO OTJIMYAThCS OT BEJIHMYMH OCHOBHOM YaCTOTHI, MOJYUYEHHBIX IIPH MapajijieibHOM COJIH-
KEHHUHU.
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EKTOPHS COMKEHUSI.
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The results of the research for development methods and funds for determination of the induced
voltage on adjacent power lines at complex trajectories of their binding with traction network of alternating
current electrified railroad are presented in article. On the basis of computer modeling it is shown that the
accounting of a real binding trajectory allows receiving the specified values of the induced voltage which can
significantly differ from the sizes received at parallel rapprochement and main frequency.

Keywords: traction power supply systems, induced voltage, and complex trajectory of binding.
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CIHOCOB CHUKEHUS ANTEPHOJUYECKON COCTABJISIIOIIEN TOKA
JIEFT'A30BOI'O BBIKJIIOYATEJS BJ 220-500 KB
B MOCJEABAPUMHBIX PEXUMAX

Cropo:xxenko EBrennii AjiekcanapoBu4

PocToBckuii rocynapcTBeHHBIN yHUBEpCcHUTET myTel coobmenus (PIYIIC),

344038, r. PoctroB-na-/lony, mi1. PocroBckoro CrpenkoBoro Ilonka Hapoguoro Ononuenus, a. 2,
kadenpa «ABTOMaTH3UPOBAHHBIE CUCTEMBI IEKTPOCHAOKEHUSD,

KaHAUJAT TEXHUIECKUX HayK, JIOLEHT,

tenedon +7 (863) 272-63-85,

e-mail: storogenkoea@gmail.com

B craree mpencTaBiieHBl TEOPETHUECKHE HCCIEAOBAHUS BO3MOXHBIX NMPUYHMH aBAPHUH 3JIETa30BBIX
BBIKJIIOYATENEH, BOSHUKAOMUX Ipu koMMmyTanuax BJI 220-500 kB. BeinonHeH aHain3 BO3MOXHBIX CIIOCO-
OOB CHIDKEHHS ONACHOTO BIHSIHUS ANepUOJMUYECKON COCTABISIONIEH TOKa AJIEra30BbIX BBHIKIIIOYATENCH,
MpeHa3HAaYeHHbIX JUId KoMMyTaluu BJI, ocHaIlIeHHBIX NIYHTHPYIOIIUMHU peakTopaMmu. MccnenoBanue BbI-
MTOJIHEHO Ha MPHUMepe KOMMYTAIIOHHOTO 000pyIoBaHuA NojcTaHnnu «Enernkas». JlaHbl pekoMeHJanuu 1o
YCTPaHEHHIO HEXKENATEIbHBIX YCIOBUH KOMMYTAIMH C LENbIO NMPEJOTBPAILEHUs] PA3BUTHS aBapUUHBIX pe-
YKHMOB.

Kniouesvie cnosa: siera3oBble BBIKJIIOYATENM, allepHOAMYECKas cocTaBiisirouias, kommyTanus BJI
220-550 B.
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THE WAY TO REDUCE THE APERIODIC COMPONENT OF THE CURRENT
GAS-INSULATED SWITCH OHL 220-500 KV IN POST EMERGENCY CONDITIONS
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Candidate of Engineering Sciences, Associate Professor,

phone +7 (863) 272-63-85,

e-mail: storogenkoea@gmail.com

The article presents the theoretical investigations of possible causes of accidents of gas-insulated
switches occurring during switching OHL 220-500 kV. The analysis of possible means of reducing the dan-
gerous influence of the aperiodic component of the current gas-insulated circuit breakers intended for switch-
ing overhead lines equipped with shunt reactors. The study was performed on the example of switching
equipment substation «Yeletskaya». The recommendations for preventing unwanted switching conditions,
with the aim of preventing the development of emergency operation are given.

Keywords: gas-insulated switches, aperiodic component, switching OHL 220-500 kV.
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B craTtbe onucan npuHImI paboThl CTaATHUECKOTO TeHepaTopa peakTuBHOM MomHocTH (CI'PM), ero
ITOPUTM yrpaBiieHus. [IprBeeH CpaBHUTEIBHBIN aHAIN3 OCHOBHBIX IMOKa3aTejell KauecTBa dJIEKTPOIHEp-
MU B TSATOBOHM CETH NPHW BKJIIOYEHHOM M OTKJIIOYEHHOM ycTpoiicTse. IIpoBeneHa oueHKa MOBBIMIEHUS MPO-
MyCKHOM criocoOHOCTH, onpeaeneHa 3¢ dexrusHocts CI'PM.

Knioueswvie cnosa: sneprerndeckas 3QpQpeKTUBHOCTb, MOCT CEKIMOHUPOBAHHUS, CTATHYECKUI TeHepa-
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This article describes the principle of static reactive power generator (SGRM) and its control algo-
rithm. A comparative analysis of the main indicators of quality of electric power to the traction network
when activating and deactivating the device is obtained. An assessment increase of bandwidth efficiency
SGRM is determined.

Keywords: energy efficiency, post partitioning, static generator reactive power, power quality per-
formance, bandwidth.
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AHAJIMTUYECKOE INTPOTHO3UPOBAHHUE BJIMAHUSA 3ABUCUMOCTHU
BA3BKOCTHbBIX XAPAKTEPUCTHUK MUKPOIIOJIAPHOU KUIKOCTHU
HA TUAPOJUHAMMNYECKUU PEXHUM PABOTbBI

HOAIMUITHUKOB CKOJIBKEHUSA

AxsepaueB Kamua CamenoBuy

PocToBckwmit rocynapcTBeHHBIH yHUBEpcHUTET IyTelt coobmenns (PTYIIC),
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kadenpa «Bricimas MaTeMaTHKay,
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Conon Koncrantnn CepreeBu4
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kagenpa «Bricmias MmaTemMaTHKay,

aCIIUPAHT,

tenedon +7 (863) 272-62-63,
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B Hacrosmiee BpeMst B KaueCcTBE MOJIENU THAPOJUHAMUYECKOW CMa3KH MOAIIUITHUKOB ITUPOKO HC-
MOJIB3YETCSI MUKPOTIONIApHAsl cMa3ka. BBICOKOCKOPOCTHBIE TOIIIMITHUKN CKOJBKEHUS C MHUKPOIIOJIAPHON
cMa3Kol paboTalOT B XKHUJIKOCTHOM PEKUME TPEHHUS C MOBHIIIEHHBIM JIaBJICHUEM U TeMrepaTypoil. [Toatomy
pa3paboTKa METOJOB pacueTa MOJIIUITHUKOB CKOJBKEHHS, padOTaIOMMX Ha MUKPOMOJISIPHOH CMa3Ke, Tpe-
OyeT ydera 3aBUCHMOCTH BSI3KOCTH OT JaBJICHHs M TeMmIeparypbl. HeJocTaTok CymecTBYIOIUX METOJIOB
pacdera MOJIIIMITHUKOB CKOJBKEHUS, padOTaIONINX Ha MUKPOIIOJIIPHON CMa3Ke, COCTOUT B TOM, YTO 3JIECh B
OOJIBIIIMHCTBE CIIy4aeB MM COBCEM HE YUUTHIBACTCS 3aBUCHMOCTH BSI3KOCTH OT JIABJICHUS U TEMIIEPATYPHI,
WJIM 3Ta 3aBUCHMOCTH YYUTHIBAETCSA TOJIBKO OT JIABJICHHUS.

Kniouesvie cno6a: MAKPOTIONSPHAS KUAKOCTD, YIIOPHBIN MOMIIMITHUK, HECYIAsi CIIOCOOHOCTB, Ipe-
JIeJIbHOE HaIPsDKEHUE CIIBUTA, TapaMeTp TUIaCTUYHOCTH.
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Doctor of Engineering Sciences, Professor, Head of the Chair,
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Solop Konstantin Sergeevich

Rostov State Transport University (RSTU),
Chair «Higher Mathematicsy,
Postgraduate,

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

e-mail: vm@rgups.ru

As a model of hydrodynamic lubrication of bearings the micropolar lubrication is widely used. High-
speed bearings with micropolar lubricant work in the liquid mode of friction with increased pressure and
temperature. Therefore, development of methods for the calculation of sliding bearings running on micropo-
lar lubricant requires consideration of the dependence of viscosity on pressure and temperature. A significant
drawback of existing methods of calculation of plain bearings running on micropolar lubricant is that here in
most cases or not taken into account the dependence of viscosity on pressure and temperature and this de-
pendence is taken into account only from the pressure.
Keywords: micropolar fluid, thrust bearing, bearing capacity, ultimate shear stress, the parameter of
plasticity.
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YIIOPHOT'O HNOJAMMUITHUKA C YYETOM 3ABUCHUMOCTHU BA3ZKOCTHU,
SJIEKTPOITPOBOJHOCTHU U NPOHULIAEMOCTH

IHOPUCTOTO CJIOA OT JABJIEHUSA

I'apmonuna Anacracusa HukosiaesHa
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YepkacoBa TaTtbsana CepreeBHa
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kadenpa «Bpicias MaTeMaTHKay,
KaHINAAT TEXHUYECKUX HAYK, TOLIECHT,
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e-mail: vm_2@kaf.rgups.ru

B nanHO# paboTe Ha OCHOBE HENMHEHHOTO YpaBHEHUS JIBUKEHUSI HEC)KUMAEMOTO JIEKTPOIPOBOIS-
IIer0 CMAa304YHOr0 MaTepuana B pabodeM 3a30pe, MOPHCTOM CJIO€ OMOPHOW TMOBEPXHOCTH M ypaBHEHUS
Japcu nomy4eHna MoJieNnb yIIOPHOTO TOIINITHIKA CKOJBKEHNS C TIOPUCTHIM CJI0eM Ha pabodeil TOBEpXHOCTH
BAJIa C YYETOM 3aBUCUMOCTH BSI3KOCTH, 3JIEKTPONPOBOIHOCTH, IPOHULIAEMOCTH IOPUCTOrO CJIOS OT AABJIE-
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B pesynbraTe perieHus HalCHO OJIe CKOPOCTEH, TABJICHUS B CMa3049HOM M TIOPUCTOM CIIOSIX C y4e-
TOM 3aBHCUMOCTH BSI3KOCTH, IPOHUIIAEMOCTH OT JIABJICHUS MPH HATMYUH JIEKTPOMArHUTHBIX Mojei. Taxoke
MOJYYSHbI MHOTOIAPaMETPUYECKUE BBIPAKCHUS JUII OCHOBHBIX Pa0OYMX XapaKTePHCTHK YIOPHOTO IOJ-
IIMTIHUAKA, TPOW3BE/ICHA OIICHKA BIMSHHS STHX IapaMeTpOB Ha pabodue XapaKTEPUCTHKU IMOJIIUITHUKA
(HecyuIyIo CrtocOOHOCTh M CHITY TPEHHUS).

Knrouegvie cnosa: ynopHbI TOMIIUITHUK, 3JIEKTPONPOBOASAIIAS JKUIKOCTh, HECYIIasi CIIOCOOHOCTS,
CHJIa MHEPLUH, MAaTHUTHOE T0JIe, CHUJIa TPEHUSI, TI0JIC CKOPOCTEH, TOPUCTHIN CIIOH.

NONLINEAR EFFECTS OF CONDUCTIVE LUBRICANT ON THE PERFORMANCE
CHARACTERISTICS OF RESISTANT BEARING, TAKING INTO ACCOUNT
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In this paper, based on nonlinear equations of motion of an incompressible electrically conducting
lubricant in the working gap, the porous layer of the bearing surface and the Darcy equation, the resulting
sliding bearing model thrust with porous layer on the working surface of the shaft taking into account the
dependence of viscosity, conductivity and permeability of the porous layer from the pressure is created.

As a result of the decision, the velocity field, pressure lubrication and porous layers, taking into ac-
count the dependence of viscosity and permeability on pressure in the presence of electromagnetic fields are
found. The multi-parametric expressions for the main performance thrust bearing are obtained and used to
estimate the influence of these parameters on bearing performance (load capacity and friction force).

Keywords: thrust bearing, electrically conducting fluid, carrying capacity, inertia, magnetic field,
friction force, velocity field, porous layer.
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B pabore Ha ocHOBe ypaBHeHUH Jlapcu, ompeAensIonux TeYSHUE CMa304HOr0 MaTepuaia B IMOpPH-
CTBIX CJOSX, U MOAU(DHUIIMPOBAHHOTO ypaBHEHUsS PeiiHONbICA pemaeTcs 3ajaua 0 HeYCTaHOBUBIIEMCSI JIBU-
JKEHUH BSI3KOTO HECX)KMMAeMOI'0 CMa304YHOT0 MaTepualia B 3a30pe mopuctoro aemidepa. PaccmarpuBaercs
CJIydai, KOTJla IPOHHUIIAEMOCTh B IMTOPUCTHIX CIOSIX MEHSETCS 110 HOPMAIILHOMY 3aKOHY, 8 KOMOMHUPOBaHHAs
1ojJjaya CMa304HOro MaTepuaia Nporu3BOAUTCA OJHOBPEMEHHO B OCEBOM U PaJMalbHOM HaIlpaBIICHUSIX.

B pesynbrare perieHus MOCTaBICHHON 3a/1a4yu HAlJICHO MOJIe JABICHUM B MOPUCTHIX CIOSIX U B CMa-
30YHOM CJIO€, MOJIYYCHBI aHAIMTUYECKUE 3aBUCUMOCTH JJIs YCUINK B MACJISIHOW TUICHKE, YCTAHOBJICHBI MO-
IyJb TIePEeIaBaeMoro yCHUIHs AUCOaJIaHCca, a TAKXKE CTAIlMOHAPHBIA U HECTAIllMOHAPHBINH KO3 UIIMEHTHI Te-
penauu. JlokaszaHo, 4TO pU KOMOMHUPOBAHHOW IMOJa4Ye CMa304HOI0 MaTepuana Jemidep padoraer Goiee
YCTOMYMBO, YEM NPH OTJAEIBHON OCEBOU WMJIM PaJUaIbHON €ro mojaaye.

[TomyueHHBIE YTOYHEHHBIC PacUCTHBIC MOJCIHM MO3BOJMIM YCTAaHOBUTH 3(()EKTUBHOCTh y4eTa JO-
MOJIHUTEIILHBIX (PAKTOPOB, a TAKXKE BBITIOJHUTH CPABHUTEIBHBIN aHAIN3 BHOBb IMOJIYYCHHBIX PE3YJILTATOB C
YK€ UMEHOIIMMUCS, YTO OTPEACIUIO OOJIBIIYIO TPHOIMKESHHOCTh HOBOM MOJICIH K PeaIbHOM MPAKTHKE,

Knouesvle cnosa: ruaponuHaMuKa, KOHCUHOPA3MEPHBIN paualibHbIA MOAIIUITHUK, AeMIidep, mopH-
CTOE KOJIbIIO, KOMOMHUPOBaHHAs T10/]a4a CMa304YHOTO MaTepralia, HeCTAllMOHAPHBIN U CTallMOHAPHBINA KO3 (-
(UIHMEHTHI Iepegayn.
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In this paper, based on Darcy equations defining for the lubricant in the porous layer, and a modified
Reynolds equation the problem of unsteady motion of an incompressible viscous lubricant in the gap of po-
rous damper is solved. We consider the case where the permeability in porous layers varies according to the
normal law, and the combined supply of lubricant is made simultaneously in the axial and radial directions.
As a result, the solution of the problems found in the field of pressure and porous layers in the lubricating
layer, obtained according to analytical efforts in the oil film, the module is installed transmitted force imbal-
ance, as well as stationary and non-stationary transmission ratios. It is proved that the combined supply of
lubricant damper operates more stable than in a separate axial or radial feed him. These refined computation-
al models have established the effectiveness of taking into account additional factors, as well as perform a
comparative analysis of the new results with the existing, which accounted for more proximity of the new
model to the real practice.

Keywords: hydrodynamics course dimensional radial bearing, damper, a porous ring, combined sup-
ply of lubricant, non-stationary and stationary transmission ratios.
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TPEFOBAHUA K O®OPMIIEHHIO CTATEH
I LTIYBIIHKAITUH B KYPHAJIE « BECTHHK PI'YIIC»

1 Marepuajsl craTeil IPEACTaBISIOT B BUJE TEKCTOB, OT(OPMATUPOBAHHBIX M pacliedaTaHHBIX
Ha JIa3epHOM WJIM CTPYHHOM MpHHTEpe (MIPHUTOJHBIX ISl CKaHWpOBaHMA) Ha Oenoit Oymare dopmarta A4
(210x297 mm) B ogHOM 3K3eMILTsIpe. PekoMeH1yemblii 00beM cTathil — 4—10 cTpanwmir.

OnHOBPEMEHHO TEKCT MPEACTABIAIOT B Bue (aiiia na CD-mucke B TekcToBoM pemakrope Word for
Windows, mpudT Times New Roman, 11 pt, MeXCTpOUHBI MHTEPBAI — OAMHAPHBIN, BRIPABHUBAHHUE II0
IUpUHE, a03aIHBINA OTCTYT — 1,25 M, BCe Mot — 2 cM.

2 Ha nepBoii cTpanuie 10/KHBI ObITh YKa3aHBI:

Y/IK — B neBOM BEpXHEM YTy,

HHTEpBa;

UHUYUATIBL U Pamuiuy agmopog — 10 LEHTPY, KypCHBOM;

HHTEpBa;

Ha3eanue cmampu — 3arJIaBHBIMU OYKBaMH, Oy KUPHBIM LIPUPTOM, IO LICHTPY,

0e3 TIePeHOCOoB;

E UHTEpBaw;

N meKcm cmambu — 1IeYaTaeTcs C IePeHOCaMH.

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

OCHOBHY'I0 4aCMb U 6bLEOObL.

3  BykBsl natuHckoro andaButa HaOHPAIOT KYpcusom, OYKBBI TPEYECKOTO H PycCcKoro andaBu-
TOB — npssMbIM 1pudToM. MaTematiueckue cumBousl lim, In, arg, const, sin, cos, min, max u 1.1. HabH-
paroT MPSAMBIM IIPHGTOM.

4  ®opmyasl IIpu Habope GopMyi clieayeT MoIb30BaThes peaakropom dopmyn Math Type.

Bonbmme gopmyssl HeoOxoaumo pa3OuTh Ha OTAeNbHBIE pparMenTsl. @parMeHTHl HOPMYI 1O BO3-
MO>KHOCTH JIOJDKHBI ObITH HE3aBHCUMBI (TIpH paboTe B GOPMYIHHOM pelaKTOpe Kax1asi CTPOKa — OTJebHBIN
00bekT). Hymepamuro cnenyer nedarars B Word otaensHo oT Gpopmyst. Pacnonarate Gopmyiisl cieayer 1o
LHEHTPY CTPOKH.

bykeerJul,eul,hun,qug, VuU, O (6yksa) u 0 (HOJIb) TOIDKHBI Pa3NyaThCs O HAYEPTAHHUIO.

Tupe, neduc, 3HaK «KMUHYC» 0003HAUAIOT COOTBETCTBYIOIIUMH 3HAKAMH.

HywmepoBarts ciieayet TOJIBKO T€ (OPMYIIBI, Ha KOTOPbIE €CTh CCBUTKU B TEKCTE.

O603HaueHHs, TEPMUHBI U WLTIOCTPATHBHBIA MaTepuall JOJKHBI COOTBETCTBOBATH JEHCTBYIOIINM
I'OCTam.

5 Pucynku u dororpadun (He Gojee MATH), BHIMOTHEHHBIE YETKO U KOHTPACTHO, CIEAYET pa3-
MeIaTh B MOPSIKE UX YIOMHUHAHUS B TEKCTE, TOAPUCYHOUHAS MTOJIMUCH 00s3aTeIbHA.

6 buoaunorpaguyecknii CMHCOK TNPUBOAAT OOIIMM CIIMCKOM B KOHIIC CTaThH U COCTABIISIOT B
COOTBETCTBHHU C TIOCIIEIOBATEIBHOCTBIO CCBUIOK B TEKCTE, KOTOpble 0003HAYArOT apaOCKMMU IUQpamu B
KBaJ[paTHBIX CKOOKax. Jlnteparypy odopmiasiioT Toasko coriaacuo FOCT 7.1-2003.

O0s13aTEJILHO NMPEACTABUTH NepeBo O0MOIHOrpau4ecKoro CNucKa Ha AHIJIMICKHIA A3BIK.

TekcT craThll JOMKEH OBITh THIATENFHO OTPEIAKTHPOBAH M TOTOB JJISI MAaKETHPOBAHHS M BEPCTKU
KypHaia Ha KOMIIBIOTEpe.

7 CTaThs 10JKHA ObITH 00513aTeJILHO MOANMCAHA BCEMU AaBTOPaMM.

Matepuainsl, npuiaraeMsle K cTaTbe, [Ie4aTaloT Ha OTIACIHLHOM JIHCTE.
AHHOTanMs (Ha PyCCKOM U aHTJIMICKOM SI3bIKax):
VK.
Hazeanue cmamou (3arinaBHbIMUA OyKBaMH, TIOJIYKHPHBIM IIPUPTOM).
Annomayus (KpaTKoe CoJep>KaHue CTaThH, BKIIIoUatoliee 3—4 mpeioKeHus ).
Knrouegwie cnosa.
KJI0€ KITF0YEBOE CJIOBO MITH CJIOBOCOUYETAHHE OT/IEISETCS OT JPYTOro 3arisiTOMH.
Caenennsi 00 aBTopax (Ha pycCCKOM U aHTJIMHACKOM SI3bIKax):
Damunusn, ums, omuecmeo agmopa (MOTHOCTHIO, 03 COKPAIICHHUT).
Mecmo pabomol Kar)3 o020 agmopa B AIMEHUTEILHOM TAJIeKe.
Iloumosniit adpec mecma paéomsl C yKazaHUEM TIOYTOBOTO WHJIEKCA.
Yuenaa cmenens, yuenoe 36anue, oonxcnocme.
BaxxHo yeTko, HE JOMyCKass MHOW TPAKTOBKH, yKa3aTh MECTO pabOThl KOHKPETHOTO aBTopa. Ecnm
BCE aBTOPHBI CTaTbU pa60Ta}0T WM Y4aTCd B OAHOM YUYPCKIACHUHN, MOXXHO HE YKa3bIBaTb MECTO pa60TBI KaXa0ro
aBTOPA OTJIEITHHO.
m  Konumaxkmmuutit menegoH.
m  E-mail
Caenenust Mo 1. 9 COCTABJISIIOT 151 KA:KI0T0 aBTOPA OTAETHHO B MOPSIKE YIOMHUHAHUSA B CTAThe.
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YciaoBus 1 NOPANOK MYOJIMKALMM CTaTell B JKypHaJe

1 Crarps 101KHa OBITH 0(pOPMJIEHA 110 MPUJIATAEMbIM TPEOOBAHUSIM.

2 ABTOp nMeeT MPaBO ONMYDJINKOBATH B HOMepeE OJIHY CTATHIO.

3 ABTOp MO:KeT MPUCJIATH CTATHIO B a[ipec pelaKIum:

® 10 moyYTe

344038, r. PoctoB u/]1, 1. mMm. PocroBckoro CrpenkoBoro Ilomka Hapoxroro Omnomdaenus, 2.

PocToBCcKkwHif TOCYTapCTBEHHBIA YHUBEPCHTET ITyTeH COOOIIECHNSI.

Penaxmus sxxypuana «BECTHUK PI'VIICy.

®  [10 JIEKTPOHHOII moure

E-mail: vim_nis@sci.rgups.ru,

nis@rgups.ru %lononﬂmenbﬂmﬁ).

® MpPHHECTH B PelaKIHUI0 U IepeAaTb OTBETCTBEHHOMY cekpeTapio (Ti. xopryc, koM. [ 107),
tenedon +7(863) 272-62-74, dpakc +7 (863) 255-37-85.

4 Crarbd, npeacTaBiseMas B pelaKIHUI0, 10JKHA COOTBETCTBOBATh TeMaTHKe H3/IaHM.

Tematnka XypHajla OXBaTBIBA€T OCHOBHBIE MTPOOJIEMBI TPAHCIIOPTA, a TAK)KE IHEPTETUKH, MAITHHO-
cTpoeHus 1 ynpasieHus. [IyOnuKkyroTces cTaThi 10 CISAYIOMINM CEKIUSIM:

—  MalIMHOCTPOEHHUE;

—  TIOABWIKHOH COCTaB, 0€30MACHOCTD ABMKECHHUS M SKOJIOTHS;

—  TpaHCIIOPTHAas SHEPreTHKa;

—  wuH($OpPMAIMOHHBIE TEXHOJIOTHH, aBTOMATHKA U TEIIEKOMMYHHUKAIINH;

—  YOpaBJIeHHWE U JIOTUCTHKA Ha TPAHCIIOPTE;

—  KEJIe3HOJOPOKHBIN MMyTh U TPAHCIIOPTHOE CTPOUTENHCTBO;

—  MOJENHUPOBAHHE CHCTEM U MPOLIECCOB.

5 PepakuuoHHasi KOJUIErdsl NPUHUMAET /ISl My0JIMKAIIMU CTATHU MOCJI€e TIIATEIbHOI Hay4-
HOM 3KCIEepPTHU3BbI.

Jns nmy6nukanun 0T6HpaIOT CTaTbU, KOTOPBIE MPEICTABISIIOT HAYYHBIM MHTEPEC U SIBJISIFOTCS HOBOM
CTYIIEHBIO B 1;_)Iaz}pa60n<e MaHHOH TpoOaempl. CTaThy MyOIHIIMCTHYECKOTO TUIaHa He IPUHUMAIOTCSI.

6 a 3aCellaHuy PEIKOJLIETUU IPUHUMAIOT PENIEHUE O BO3MOKHOCTH MyOIMKAIMK CTATbH TOJIBKO
IIpU HAJIMYWH TTOJIOKUTCIIbHOU PCLICH3NU.

7 Bce pacxoabl Mo MOATOTOBKE K MyOJUKAIMU ¥ M3IAHUIO )KYPHAJIAa ONJIaYUBaeT YHHBEPCHU-
TeT, B TOM 4YHcJe M MOYTOBbIE PACXOABI PH NMepechlIKe JKypPHala aBTopaM.

Kpartkas uadopmanus o :xypHase

Hayuno-texunueckuii xypHan «BecTHuk POCTOBCKOro rocyjapcTBEHHOIO YHHUBEpPCUTETA IMyTEH CO-
obmenms» («Bectauk PI'YTICy») u3maetcs ¢ oktsa0ps 1999 rona, 3apeructprpoat B [ ockoMuTeTE MO IIEYaTH
P®, cBugerenscTBO 0O ‘})eFI/ICTpaLII/II/I Ne 018074. XKypHan nmeeT MEKIyHAPOAHBIA CTAHIAPTHBIA CEPHAIBHBIN
nomep (ISSN 0201-727X), mpucBoennsiit KumxaoU manatoit Poccuiickoit ®enepamnuu.

YupenuTenem W M3IaTeNeM SBIAETCS ['0CynapCTBEHHOE O0pPa3oBaTENbHOE YUPEKIEHUE BBICIIETO
1(11?19$%C(C:I)/10Hanm0r0 obpa3zoBaHusi «POCTOBCKHMH TrOCyIapCTBEHHBIM YHHBEPCUTET MyTEHl COOOLICHUM

I'maBHbIN pez[aKT(ﬁ >IlzypHaJ1a — akanemuk PAH, 3acimyxxennsiit nestens Hayku PD, mokTop TexHude-
CKHUX Hayk, npogeccop B.I. KonecHnkos.

COCTaB pelaKIMOHHOM KoJuleTuu BXoaaT Bexyuiue yueHnsle PI'YIIC, a Takxke Apyrux TpaHCHOPT-
HBIX U aKaJeMuueckux yHuepcuretoB CeBepo-Kaskasckoro pernona, Mockssl, Cankr-lletepOypra, Ykpan-
HbI (JIHEIPONETPOBCKUH TOCYIapPCTBEHHBIN TEXHUUECKHH YHUBEPCUTET JKEIE3HOIOPOKHOTO TPAHCIIOPTa UM.
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