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11 I". Usanouxun, C. A. [lanunvuenxo, /[. C. Manmypos, A. B. Cuoawos, A. U. A30sH

HCCJIEJJOBAHUSA SIIOKCUIHOM CMOJIbI MO ®UIITAPOBAHHON HAHOPA3SMEPHOM
IIMAHEJbIO )KEJE3A *

AnHoTanus. B paboTe mpemiokeHa METOIOJIOTHS CO3/AaHUsI MPOCTHIX B M3TOTOBICHUN
MOJIMMEPHBIX KOMIIO3UTOB U151 paOO0THI B TSDKEJIOHATPY>KEHHBIX y3/1aX TpeHUs. B kauecTse oc-
HOBBI JJIs1 CO3JaHMsl KOMIIO3UIIMOHHOTO MaTepuasia HCIOJIb30BaHA JSMOKCHUAHO-AMAHOBAs
cmonna Mapku J/120. Mcnons3oBaHue 3TOr0 Marepuana B Ka4ueCTBE MaTPUIBI 00YCIOBICHO
€ro JOCTaTOYHO BBICOKMMHU MEXaHWYECKUMH CBOMCTBAaMH U NMPOCTOTOM n3rotosneHus. C 1e-
JIbIO MOBBIICHUS (PU3MKO-MEXaHUYECKUX CBOMCTB U yNy4IeHUsS (PPUKLIUOHHBIX XapaKTepH-
CTHK B MaTpHIly KOMIIO3UTa ObUIH BBEJCHBI HAMOIHUTEIH (MEXaHOAKTUBHPOBAaHHBIE MEIIKO-
JCTIEPCHBIE YacTUIBI, 00IaJaro1e BBICOKOH MPOYHOCTHIO, U MOMUTETPadTOPITUIICH MapKH
®4MB B kauecTBe aHTH(OPUKITMOHHOTO HAIOTHATENS). B KauecTBe wacTui, 001aqaromX BhI-
COKOW TPOYHOCTHIO, MCIOJIH30BaHBI HAHOpa3MepHbIe mmuHenn MetaimioB (Mn/Mg)Fe Oa.
[Ton BO3mElCTBHEM TpeHHS B 30HE KOHTAKTa BO3HUKAIOT BTOPHUYHBIE CTPYKTYPHI, 00eCIIeyn-
BAIOIINE CO3JaHHE Ha TIOBEPXHOCTH TPEHUS 3aIUTHOM MJICHKH IIEPEHOCA, CIIOCOOCTBYIOIIEH
CHIDKCHHIO aAT€3HOHHOTO U KOPPO3UOHHO-MEXaHNUECKOTO N3HAILIMBAHHUS.

[IpoBenens! nccnenoBanus HU3NKO-MEXaHUUECKUX U TPUOOIOTUYECKUX XapaKTEPUCTHK
paccMaTpuBaeMbIX KOMIIO3UTHBIX MaTepUAJIOB, a TAKXKe IMPOBEACHO UCCIeJ0BaHUE TOBEPXHO-
ctu TpeHust meronoM POOC. OmpeneneHo oNTUMAIEHOE COAEPIKaHUE apMUPYIOMINX 100a-
BOK, IIPY KOTOPOM KOMIIO3UT 00/1aJjaeT HAWITY4INMU MEXaHUIECKUMH U TPUOOIOTHUECKUMHU
coiictBamu. OOpa3zoBaHue INICHOK NEPeHOCca OATBEPKACHO B PE3yJIbTATe aHAIN3a CIIEKTPOB
nunui Cls, Ols u Fe2p.

BBenenue B 3MoKCHAHO-TMAHOBYIO cMoTy Mapku 3120 akTHBHBIX HAaHOJO0ABOK C pa3BH-
TOM MOBEPXHOCTHIO (UIMHHETN METAIIOB) MPUBOJAUT K CYIIECTBEHHOMY YBEJIMYEHHIO MPOY-
HOCTHBIX XapaKTCPUCTUK, YTO MMO3BOJIACT HA MOPAAOK YMCHBIINTL MHTCHCUBHOCTh M3HAIIINU-
BaHMsI KOMIIO3UTA, IPY 3TOM HE3HAYUTEJIBHO YXYIIINB €0 aHTU(GPUKIIMOHHbIE cBOicTBa. Mc-
HO0JIb30BaHNE T'MOPHIHBIX HAMONHUTENEH (IIMUHENb jxene3a + (ropormiact) no3soiser 0e3
YXyJIICHUS TPOYHOCTHBIX XapaKTEPUCTUK KOMIIO3UTa CHU3UTh KOA(PPHUIIMEHT TPEHHS B CITy-
yae OOJIBLINX YAEIbHBIX HAIPY30K.

Ki1roueBble cj10Ba: KOMIIO3UTHBIE MaTEPHAIbl, MEJIKOAUCIEPCHBIE YACTHILIBI, THOPUAHBIE
HAIOJIHUTEIH, MUKPOTBEPAOCTh, MOJYJIb YIPYTOCTH, KO3Q(HUINEHT TPEHUS, TUICHKA Tepe-
HOCa.

s nuTupoBaHusi: MexaHnyecKre ¥ TPUOOIOTHYECKUE XapaKTePUCTUKU MOAN(BHUIIUPO-
BaHHOW SIOKCHIHOM CMOIIBI HaHOpa3MepHou mmmuHenbo jxene3a / Il I'. IBaHOUKMH,
C. A. Janmnpuenko, /1. C. Mantypos [u ap.] // BectaHuk PocToBCKOro rocyaapcTBEHHOIO
yHUBepcuTera myteit coobmenus. — 2022. — Ne 3. — C. 6-17. — DOI 10.46973/0201—
727X_2022_3_6.

P. G. Ivanochkin, S. A. Danilchenko, D. S. Manturov, A. V. Sidashov, A. |. Azoyan
STUDIES OF EPOXY RESIN MODIFIED BY NANOSCALE IRON SPINEL

Abstract. The paper proposes a methodology for creating easy-to-manufacture polymer
composites for operation in heavily loaded friction units. Epoxy-diane resin of the ED20 brand
was used as the basis for the creation of the composite material. The use of this material as a
matrix is due to its sufficiently high mechanical properties and ease of manufacture. In order
to increase the physical and mechanical properties and improve the friction characteristics,
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fillers (mechano-activated fine particles with high strength and polytetrafluoroethylene of the
FAMB brand as an antifriction filler) were introduced into the composite matrix. Nanoscale
spinels of metals (Mn/Mg)Fe,O. were used as particles with high strength. Under the influence
of friction, secondary structures arise in the contact zone, ensuring the creation of a protective
transfer film on the friction surface, which helps to reduce adhesive and corrosion-mechanical
wear.

Studies of the physico-mechanical and tribological characteristics of the composite mate-
rials under consideration have been carried out, as well as a study of the friction surface by the
XPS method. The optimal content of reinforcing additives has been determined, at which the
epoxy-diane composite has the best mechanical and tribological properties. The formation of
transfer films was confirmed by analyzing the spectra of C1s, O1s and Fe2p lines.

The introduction of active nano-additives with a developed surface (metal spinels) into the
epoxy-diane resin of the ED20 brand leads to a significant increase in strength characteristics,
which makes it possible to reduce the wear intensity of the composite by an order of magni-
tude, while slightly worsening its antifriction properties.The use of hybrid fillers (iron spinel
+ PTFE) makes it possible to reduce the coefficient of friction in the case of large specific
loads without deterioration of the strength characteristics of the composite.

Keywords: composite materials, fine particles, hybrid fillers, microhardness, modulus of
elasticity, coefficient of friction, transfer film.

For citation: Studies of epoxy resin modified by nanoscale iron spinel / P. G. lvanochkin,
S. A. Danilchenko, D. S. Manturov [et al.] // Vestnik Rostovskogo Gosudarstvennogo Univer-
siteta Putey Soobshcheniya. — 2022. — No. 3. — P. 6-17. — DOI 10.46973/0201—

727X_2022_3_6.

Cgenenns 00 aBTopax

HNeanouxkuH Ilagen I'puropreBuy

PocToBckuii rOCynapCTBEHHBIM YHMBEPCHUTET ITyTEH
coobmenus (PI'YIIC),

kadenpa «Teoperndeckas MEXaHUKa»,

JIOKTOP TEXHUYECKUX HayK, mpodeccop,

e-mail: ivanochkin_p_g@mail.ru

Janniabuenko Cepreil AJleKCaHAPOBHY

OxHub1#1 Penepanvubiii yausepcuret (YODY)
MHCTUTYT MaTeMaTHKH, MEXaHUKHA ¥ KOMIIBIOTEPHBIX
Hayk uM. 1. 1. Boposuua,

naboparopusi MexaHukH 1eGopMUPyEeMbIX Te U KOH-
CTPYKLIMIA,

MJIAAIIHANA HAYYHBII COTPYIHUK,

e-mail: sergey.a.danilchenko@gmail.com

MamntypoB Imutpuii CepreeBnu

PocToBckuil TOCYyapCTBEHHBIM YHHMBEPCHUTET ITyTEH
coobmenus (PT'VIIC),

kaenpa «TeopeTnyeckas MEXaHUKa»,

3aBeAyIOIIMi nabopaTtopuei, KaHAUAAT TEXHUIECKUX
HayK,

e-mail: manturovds@rgups.ru

CunpamoB Anapeii BsueciaBoBuy

PocToBckuii TOCYy1apCTBEHHBIM YHHMBEPCHUTET ITyTEH
coobmmenus (PT'VIIC),

kaenpa «TeopeTnueckas MEXaHUKa»,

KaHauAaT GU3NKO-MaTeMaTHYECKUX HayK, TOIEHT,
e-mail: iav-1980@yandex.ru

A3zosin Anaung MocunoBHa

PocToBckMit rocynapcTBEHHBI YHUBEPCHTET IyTeH
coobmmenus (PT'VIIC),

Information about the authors

Ivanochkin Pavel Grigorievich

Rostov State Transport University (RSTU),
Chair «Theoretical Mechanics»,

Doctor of Engineering Sciences, Professor,
e-mail: ivanochkin_p_g@mail.ru

Danilchenko Sergey Alexandrovich

Southern Federal University (SFU),

Institute for Mathematics, Mechanics and Computer
Sciences named after I. |. Vorovich,

Laboratory for Mechanics of Deformable Bodies and
Constructions,

Junior Researcher,

e-mail: sergey.a.danilchenko@gmail.com
Manturov Dmitriy Sergeevich

Rostov State Transport University (RSTU),

Chair «Theoretical Mechanics»,

Head of Laboratory, Candidate of Engineering Sci-
ences,

e-mail: manturovds@rgups.ru

Sidashov Andrey Vyacheslavovich

Rostov State Transport University (RSTU),

Chair «Theoretical Mechanics»,

Candidate of Physical and Mathematical Sciences,
Associate Professor,

e-mail: iav-1980@yandex.ru

Azoyan Anaid losipovna

Rostov State Transport University (RSTU),

Chair «Theoretical Mechanics»,



ISSN 0201-727X BECTHHUK PI'YIIC Ne 3 /2022

Ka(be;:[pa «Teopetnueckas MEXaHUKAY, Lecturer,
aCCHUCTEHT, e-mail: azojan.anaid@mail.ru
e-mail: azojan.anaid@mail.ru

VK 621.822.17 DOI 10.46973/0201-727X_2022_3 18

B. U. Kupuwuesa, U. A. Konobos, M. A. Myxymaose, B. E. llleedosa

MOBBIIIEHAE U3HOCOCTOMKOCTH PATAAJIBHOI'O MMOIIUITHAKA
C HECTAHJAPTHBIM OIIOPHBIM INPO®UJIEM U NIOJIMMEPHBIM ITIOKPBITUEM

AHHoTanus. CTaThs OCBAIICHA Pa3pabOTKe U AaHAIN3Y MOZAEIH ABWKECHUS HCTUHHO XKHI-
KOTO CMa304HOI'0 Marepuana B paboueM 3a30pe paJuajbHOr0 HMOALIMITHUKA CKOJBKEHHS C
¢dTopomnnacTcoaepKaIM aHTHHPUKIIMOHHBIM KOMIIO3UIIMOHHBIM TTOJIMMEPHBIM TTOKPBITHEM
Y C KaHAaBKOW Ha HECTAHAAPTHON OMOPHOI MOBEPXHOCTH.

Hosble Moznenu momydeHsl Ha 6a3e KJIaCCUYECKUX YPaBHEHUN B MPUOIMIKEHUH JUIS «TOH-
KOTO CJIOSD» U ypaBHEHHUS] HEPa3pBIBHOCTH, OMMCHIBAIOIIMX JJAMUHAPHBIA PEKHUM JABHIKCHHUS
CMa304YHOTO MaTepHaja C BS3KHMMH PEOJOTMYECKHMHU CBOWCTBaMHU. Pe3ynbTaThl mpoBelieH-
HOT'O YHUCIICHHOTO aHajf3a MOJYYEHHBIX MOJENCH MO3BOJIMIN TMOJyYUTh KOJHMYECTBEHHYIO
OLEeHKY 3¢ (EKTUBHOCTH OHNOPHOTO MPOGMIIs MOALIMITHUKOBOM BTYJIKH C OCEBOM KaHaBKOM.
s 3aBeplieHrs KOMITIEKCAa MCCIEIOBaHUN M BEpU(PHUKALUN TEOPETUUECKUX Pa3zpabdOTOK
OBUTM BBITIOJHEHBI DKCTIEPUMEHTATBHBIC UCCIICIOBAHUS.

HoBu3zHa paboTh! 3aKirodaeTcs B KOHKPETH3ALUH METOIUKH HHXEHEPHBIX PAcUeTOB KOH-
CTpyKIuH 3()(HEKTUBHOTO pafuaIbHOTO TOAIIMITHUKA CKOJNBXKEHHUS, TO3BOJISIIOIIECH OLIEHUTD
BEJINYMHY €T'0 OCHOBHBIX TPUOOTEXHHUYECKUX MapaMeTPOB: TUAPOJUHAMUYECKOTO JaBICHHS,
HArpy304HON CITOCOOHOCTH M KO3(pHIMeHTa TPEeHUSs, a TaK)Ke PACIIUPUTH 00IACTh MPAKTH-
YEeCKOro MPUMEHEHHS MOZETIeH AJIsl HH)KEHEPHBIX PacyeToB.

Takum 06pa3oM, KOHCTPYKIHUS PagHaIbHOTO MOMUIMITHAKA C MOJMMEPHBIM MOKPBITHEM,
KaHaBKOW IIUPUHON 3 MM M CHEIMAIbHBIM ONOPHBIM mpoduieM obecneumsia cTaObUIbHOE
BCIUIBITHE Bajla Ha TUAPOAMHAMHYECKOM KIIMHE, YTO HKCIEPUMEHTAIBHO MOATBEPAMIIO Mpa-
BUJIBHOCTB PE3yJbTaTOB TEOPETUUCCKUX UCCIIEIOBAHNH MOAIIMITHUKOB CKOJBKEHHUS THaMeT-
poM 40 MM mipu ckopocTH ckonkxkenus 0,3—3 m/c, Harpyske 4,2-21 MIla.

KiroueBble c/j10Ba: paananbHbIi NOJIINITHNK, TOBBILIEHHIE H3HOCOCTOMKOCTH, aHTU()PHK-
[IUOHHOE MOJMMEPHOE KOMITO3UIIMOHHOE MTOKPHITHE, KAHABKA, THAPOINHAMUYECKUN PEKUM,
BepuduKaIms.

Juasi uutupoBanus: IloBbllIeHHEe W3HOCOCTOMKOCTH PagUuaIBHOIO IOAIIMIIHAKA C He-
CTaHJApTHBIM OHOPHBIM IpoduieM M NoJuMepHbIM mokpeiTHeM / B.U. Kupumuesa,
H. A. Kono6os, M. A. Mykyramze, B. E. [lIsenoa // Bectauk PocToBckoro rocymapcTees-
HOTO yHHUBepcuTera myTeit coobmenus. — 2022, — Ne 3. — C. 18-25. — DOI 10.46973/0201—
727X_2022_3_18.

V. I. Kirishchieva, I. A. Kolobov, M. A. Mukutadze, V. E. Shvedova

INCREASING THE WEAR RESISTANCE OF A RADIAL BEARING
WITH A NON-STANDARD SUPPORT PROFILE AND A POLYMER COATING

Abstract. The paper is devoted to the development and analysis of a movement model of
a truly liquid lubricant in the working gap of a radial sliding bearing with a fluoroplastic-
containing antifriction composite polymer coating and with a groove on a non-standard sup-
port surface.

New models are obtained on the basis of classical equations in the approximation for the
"thin layer" and the continuity equation describing the laminar mode of motion of a lubricant
with viscous rheological properties. The results of the numerical analysis of the obtained mod-
els made it possible to obtain a quantitative assessment of the effectiveness of the bearing
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profile of the bearing sleeve with an axial groove. Experimental studies were carried out to
complete the complex of research and verification of theoretical developments.

The novelty of the work lies in the specification of the methodology of engineering calcu-
lations of the design of an effective radial sliding bearing, which makes it possible to estimate
the magnitude of its main tribotechnical parameters: hydrodynamic pressure, load capacity
and coefficient of friction, as well as to expand the scope of practical application of models
for engineering calculations.

Consequently, the design of a radial bearing with a polymer coating, a groove 3 mm wide
and a special support profile ensured stable ascent of the shaft on a hydrodynamic wedge,
which experimentally confirmed the correctness of the results of theoretical studies of sliding
bearings with a diameter of 40 mm at a sliding speed of 0.3-3 m/s, a load of 4.2-21 MPa.

Keywords: radial bearing, increased wear resistance, antifriction polymer composite coat-
ing, groove, hydrodynamic mode, verification.

For citation: Increasing the wear resistance of a radial bearing with a non-standard support
profile and a polymer coating / V. I. Kirishchieva, I. A. Kolobov, M. A. Mukutadze,
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11 FO. Konosanos, O. 11. Bynasun

HUCCJEJOBAHUE OCOBEHHOCTEM TPAHCITIOPTUPOBKH IMNECKOBO3YIIIHON CMECH
C YYETOM MECTHBIX COITPOTUBJIEHUM TPYBOIIPOBOJIA
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AnHoTtanus. [IpencraBieHsl pe3yabTaThl pacueTa Mo ONPEACICHUI0 BETUYNHBI CHIXKECHUS
CKOPOCTHU MOTOKA C YYETOM MOTEPh HAMOpa Ha MECTHBIC CONPOTUBICHUS MPU TPAHCIIOPTH-
POBKE MIECKOBO3IYIITHOW CMECH IO JNTMHHOMY TIECKOIIPOBO/IY C KPUBOJIMHEHHBIMHU y4aCTKaMH.
[TommydeHHbIe TaHHBIE TOKA3BIBAIOT HETMHEWHBIN XapaKTep 3aBUCUMOCTH CHIDKEHUS CKOPOCTH
MOTOKA OT BEJIMYHMHBI MOTEPU JABJICHUS NMPU HATWYUU JHUCIIEPCHBIX YacTUIl U 0€3 HUX JJIs
Pa3IMYHBIX 3HAYCHWH HAYaIbHON CKOPOCTH MpPH TypOYJICHTHOM TE€UEHHH B TPYOOMpOBOJE.
Pesynbrathl rccienoBaHus MO3BOIISIOT OMPEACTUTh MEPOIIPHSTHS TSI KOMIIEHCAIIUN TIOTEPh
JTABJICHUSI U CHUKEHUSI CKOPOCTU MCTEUYCHUS TECKOBO3AYIIHON CMECH MOCIEe MPOXOKICHUS
JUTMHHOTO y4acTKa MEeCKOMPOBO/1a C KPUBOJUHEHHBIMU YYaCTKaMU 110 YBEJIUYEHUIO CKOPOCTH
TPAHCTIOPTUPOBKH CMECH 0€3 CYIIECTBEHHOTO IOBBIIIEHISI PACX0/1a CKaToOro BO3TyXa.

KuaroueBsble c10Ba: moTeps MOTHOTO JaBICHUS, MECTHBIC COIPOTHBIICHUS TPYOOIPOBOAA,
CKOPOCTh TPAHCIOPTUPOBKH, MIECKOBO3AYIITHAS CMECH, CUCTEMA MECKOMOAa4u JIOKOMOTHUBA.

st umtupoBanusi: Konosanos, I1. FO. MccnegoBanue ocoGeHHOCTEH TPaHCTIOPTHPOBKH
MIECKOBO3/IYIIHOM CMECH C YI€TOM MECTHBIX CONpOoTUBIeHnu Tpyobonposoza / I1. FO. Konosa-
noB, O. I1. bymasun // BectHrK POCTOBCKOTO TOCY1apCTBEHHOTO YHUBEPCHUTETA ITyTEH CO00-
menus. — 2022. — Ne 3. — C. 26-35. — DOI 10.46973/0201-727X_2022 3 26.

P. Yu. Konovalov, Yu. P. Bulavin

INVESTIGATION OF THE PECULIARITIES OF SAND-AIR MIXTURE TRANSPORTATION

USING THE LOCAL PIPELINE RESISTANCES

Abstract. It is presented the results of the calculation to determine the magnitude of the
decrease in flow velocity, considering the pressure losses on local resistances during transpor-
tation of the sand-air mixture through a long sand pipeline with curved sections. The obtained
data show the nonlinear nature of the dependence of the flow velocity decrease on the pressure
loss in the presence of dispersed particles and without them for different values of the initial
velocity during turbulent flow in the pipeline. The results of the study allow us to determine
measures to compensate for pressure losses and reduce the rate of discharge of the sand-air
mixture after passing a long section of the sand pipeline with curved sections to increase the
speed of transportation of the mixture without significantly increasing the consumption of
compressed air.

Keywords: total pressure loss, local pipeline resistances, transportation speed, sand-air
mixture, locomotive sand supplying system.
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V]IK 629.4.077 : 629.4.087 DOI 10.46973/0201-727X_2022_3_36

. C. Kpusowies

KO2OPUIMEHT ITPOITIOPIHMOHAJIBHOCTHU JJUCKOBOI'O TOPMO3A
C TEPMOUM30JINPOBAHHBIMHU Y3JIAMU TPEHUA

AHHoTanus. PaccMOTpeHBI BONIPOCHI, CBSI3aHHBIE C TUCKOBBIM TOPMO30M C TEPMOU30JIH-
POBAaHHBIMH Yy3JIaMH TPEHUS, B KaXJIOM M3 KOTOPBIX NPUMEHECHBI ()PUKIIMOHHBIC MaTSPUAIIHI,
WMEIOIINE pa3udHble cBoicTBa. lIpemioxkeno ompenenenne ko3¢ (UIMEHTa MPOIIOPLINO-
HanmpHOCTH. KO3 huimeHT mponopuroHanIbHOCTH ONpeieNieH SKCIIEPUMEHTAIBHO Ha HATyp-
HOM CTCHJIC, BOCIIPOU3BOISAIICM PEaibHbIC YCIOBHUS 3KCIUTyaTalui. B kauecTBe (pUKIIMOH-
HBIX MaTE€PHAaJIOB y3JI0B TPEHHS AUCKOBOTO TOPMO3a BRIOPAHBI MaTepHAall Ha OCHOBE yTriepoa
YT22-B, y KOTOpOro ¢ pocToM TeMIiepaTypsl KO3 GHUIIMEHT TPEHUS yBETUINBACTCS, H MaTe-
puan TR119, ko3 dunmeHT TpeHUsI KOTOPOro HE 3aBUCUT OT TeMIepaTyphl. B pesynbraTe
WCCJICJIOBAHUS ONIPENEICHO, YTO KO3 (PHUIIMEHT MPOMOPIIMOHATBHOCTH SIBIISICTCSI IEPEMEHHOM
BEITMIMHOM, 3aBUCSIICH OT YrciIa 000pPOTOB TOPMO3HOTO JTUCKA.

KiroueBbie cioBa: KOXQQHUIHUEHT TpeHHUs, y3el TPEHUS, TEPMOU3OIUPYIOMIAs Tepero-
POJIKa, TUCKOBBI TOPMO3, CHUJIA TPCHUS.

Jns uurtupoBanusi: Kpusomes, /[. C. KosdduumeHT nponopuuoHaaIbHOCTH TUCKOBOTO
TopMO3a ¢ TepMmonzonupoBaHHbiME y3mamu Tperus / . C. KpuBomes // Bectauk PocTtoB-
CKOTO TOCYIapCTBEHHOTO YHHBEpcUTeTa myTei coodmenus. — 2022. — Ne 3. — C. 36-41. —
DOI 10.46973/0201-727X_2022_3_36.

D. S. Krivosheya

DISC BRAKE PROPORTIONALITY FACTOR
WITH THERMALLY INSULATED FRICTION ASSEMBLIES

Abstract. The paper considered the issues related to disc brake with thermally insulated
friction units, its friction materials having different properties are used. The paper proposed
the definition of the proportionality coefficient. The proportionality coefficient is determined
experimentally on a full-scale stand reproducing the actual operating conditions. Friction ma-
terials of disc brake friction units are carbon-based UT22-V material and its friction coefficient
increases with increasing temperature and friction coefficient does not depend on temperature
with TR119 material. As a result of the research, it is determined that the proportionality co-
efficient is a variable value dependent of the spin number of the brake disc.

Keywords: coefficient of friction, friction unit, heat-insulating partition, disc brake, fric-
tion force.

For citation: Krivosheya, D. S. Disc brake proportionality factor with thermally insulated
friction assemblies / D. S. Krivosheya // Vestnik Rostovskogo Gosudarstvennogo Universiteta
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U. 4. Mauba

OIIEHKA TEXHPI‘—IECKOFI IPOO®EKTUBHOCTU IPUMEHEHMUSA
YCTPOUCTB AKTUBALIMU TPEHUSA TIOKOMOTHUBOB

AnHoTauus. [IpencraBineHsl pe3ynbTaThl HOJAKOHTPOIBHOM SKCILTyaTallul YCTPONUCTB aK-
THBAlLlUU TPEHUs JIOKOMOTHBOB, YCTAaHOBIEHHBIX Ha 351eKTpoBo3 3DCSK Nel147 mpoussoa-
ctBa OO0 «I1IK «H29B3» 2021 roga Bellmycka, B KOMIUIEKTALUU C IOOCHBIM PETYJINPOBAaHUEM
CHJIBI TSITM U MOTOPHO-OCEBBIMH NOIINITHUKAMH KaUCHHUSI.

[Ipoananu3upoBanbl 1 0000IIEHBI pE3yIBTATHI OIBITHOTO MPOOETa IIEKTPOBO3a, 000PYAO-
BaHHOT'0 YCTPOWCTBAMH aKTHBAIMK TPEHHUS, PE3yJIbTAThl [IPEIBAPUTEIBHBIX UCIIBITAHUN Ha
nonurone CeBepo-KaBka3ckoll JUPEKIMK TATH U IOAKOHTPOJIBHOM AKCILTyaTalluy Ha I1OJIH-
roHe Bocrouno-Cubupckoit aupexiun taru. OnpeneneHsl MoKa3aTend, 10 KOTOPhIM MOKHO
OLIEHUTH 3PPEKTUBHOCTH MPUMEHEHUSI YCTPOUCTB aKTUBALMH TPeHHs JOKOMOTHBOB Y ATJI
0 pe3yabTaraM (aKkTHIECKOH paboThl IOKOMOTHBOB B TPY30BOM IBIKEHHH Ha BocTouHoM
MIOJIUTOHE JKEJIEe3HBIX JTOPOT.

KuroueBsble ci10Ba: MOJKOHTPOJIbHAS SKCIUTyaTalUs], UCIIBITAHUS, YCTPOMCTBO aKTHBALIUU
TPEHUs], TOKA3aTeNH TEXHUKO-3KOHOMHUYECKON 3((EKTHUBHOCTH, PE3yJbTaThl MPUMEHEHHUS
YCTPOMCTB aKTUBALUU TPEHUSI.

Jas uutupoBanus: Maiiba, . A. Ouenka TexHn4eckod 3QPeKTUBHOCTH MPUMEHEHUS
YCTPOMCTB aKTHBAIUK TpeHHs JOKOMOTHBOB / M. A. Maiiba // BectHuk PoctoBckoro rocy-
JApCTBEHHOI'0 YHHUBEpcUTeTa myTed cooOmenmus. — 2022, — Ne 3. — C. 42-47. -
DOI 10.46973/0201-727X_2022_3_42.

l. 4. Maiba

ASSESSMENT OF THE TECHNICAL EFFECTIVENESS OF THE
APPLICATION LOCOMOTIVES FRICTION ACTIVATION DEVICES

Abstract. The paper presents the results of controlled operation of the friction activation
device of locomatives installed on the electric locomotive 3ES5K No. 1147 manufactured by
LLC «C «NEVZ» in 2021, complete with axial traction control and motor-axial rolling bear-
ings.

The results of the experimental run of an electric locomotive equipped with friction activa-
tion devices, the results of preliminary tests at the landfill of the North Caucasian Traction
Directorate and controlled operation at the landfill of the East Siberian Traction Directorate
are analyzed and summarized. Indicators have been determined by which it is possible to eval-
uate the effectiveness of the use of friction activation devices of UATL locomotives based on
the results of the actual operation of locomotives in freight traffic at the Eastern Landfill.

Keywords: controlled operation, testing, friction activation device, technical and economic
efficiency indicators results of the use of friction activation devices.

For citation: Maiba, I. A. Evaluation of the technical efficiency of the use of Locomotive
Friction Activation Devices / I. A. Maiba // Assessment of the technical effectiveness of the
application locomotives friction activation devices / Vestnik Rostovskogo Gosudarstvennogo
Universiteta Putey Soobshcheniya. — 2022. — No. 3. — P. 42-47. — DOI 10.46973/0201-
727X_2022 3 42.
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M. A. Cagenxosa, C. A. Bonsanuk, C. I'. Kypens, A. . Koponesa

HEPCIIEKTUBBI UCITIOJIB30OBAHUA MOHO®PTOPODOCDHPATOB
B TPUBOJIOTHYECKHUX CUCTEMAX

Aunorauus. [Tonyden moHobTopodochar natpust Nax[POsF] tBepaodasubiM cruHTE30M
n3 meradocdara HaTpus U QTopuAa HATpUs. YCTAHOBICHA TEMIIEpaTypa KOHTPYIHTHOTO
IUIaBJICHHUS, TUI KpucTaumndeckoit perretkn Nax[POsF]. UK-cnekrpockonnyeckoe uccieno-
BaHME COCJMHCHHUS ITI0KA3ajJ0 HAJIWYME TETPadAPHIECKH KOOPIUHHUPOBAHHBIX MOHO(TOPO-
¢dochaT-annoHoB. Onpe/ieeHbl: MoKa3aTeb NPEIOMIICHHS, TUIOTHOCT; PACCYUTAHBI: MOJIb-
HBIH 00bEM M MOJIEKYJIsIpHas pepakiust Ui JaHHOTO coeanHeHus. [IpoBeneHHbIe nccneno-
BaHMS BBITIOJHEHBI JUISl M3BICKAHUS HOBBIX MHOTO()YHKIIMOHATIBHBIX MTPHUCAIOK IS TIACTHY-
HBIX CMa30YHbBIX MaTEPHAJIOB.

Kuaouesbie ciaoBa: MmoHodropodocdar Harpus, CHHTE3, TeMIeparypa KOHIPYIHTHOTO
IUTIABJICHUS, THIT KPUCTAJUTMYECKOI PEIIeTKH, MOKa3aTelb MPETOMIICHHS, TUIOTHOCTh, MHO-
royHKIMOHAIBHAS TIPUCA/IKA JUTS TUIACTHYHBIX CMa309YHBIX MaTEePUaJIOB.

Jost nutupoBanus: [lepcriekTUBEI HCONB30BaHUS MOHO(OC(ATOB B TPHOOIOTUIESCKUX
cuctemax / M. A. CaBerkoBa, C. A. Bonsauk, C. I'. Kypens, A. . Koponesa // Bectauk
PocroBckoro rocyaapcTBeHHOTO yHUBepcuTeTa myTeit coobmenust. — 2022. — Ne 3. — C. 48—
54. - DOI 10.46973/0201-727X_2022_3 48.

M. A. Savenkova, S. A. Volyanik, S. G. Kuren, S. G. Koroleva

PROSPECTS FOR THE USE OF MONOPHTHOROPHOSPHATES
IN THE TRIBOLOGICAL SYSTEMS

Abstract. It was obtained sodium monofluorophosphate Naz[POsF] by solid-phase synthe-
sis from sodium metaphosphate and sodium fluoride. The congruent melting temperature and
the type of crystal lattice Naz[POsF] have been established. IR spectroscopic examination of
the compound showed the presence of tetrahedrally coordinated monofluorophosphate anions.
It was the refractive index of density; it was calculated the molar volume and molecular re-
fraction for this compound. The conducted studies were carried out to find new multifunctional
additives for plastic lubricants.

Keywords: sodium monofluorophosphate, synthesis, congruent melting temperature, type
of crystal lattice, refractive index, density, multifunctional additive for plastic lubricants.
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11 A. Ilonsaxos

BJIMSAHUE AMILINTY I HONEPEYHBIX MNEPEMEIIEHUI TOPMO3HBIX KOJIOAOK
HA PABBUBAEMBIN INCKOBO-KOJIOJOYHbBIM TOPMO30M TOPMO3HOU MOMEHT

Annotauus. IIpoektupoBanre (GpPUKIMOHHBIX Y3JI0B OazupyeTcss Ha (YHKIHOHAIBHBIX

pacyeTax KOHCTPYKTHBHBIX U SKCIUTyaTAI[MOHHBIX TapaMeTpOB TOPMO3HBIX MeXaHU3MOB. [1o-
CJIe TIPOBOJISATCS MPOBEPOYHBIE paCUETh Ha HANPSHKEHHO-1e(hOPMHUPOBAHHOE COCTOSTHHE U He-
JIOTYIIICHNE HACTYIJICHUS] TepMOCTa0MIN3alui. AKTUBHBIN HaYYHBI HHTEPEC K TOPMO3ZHOU
cUCTeMe, KaK OCHOBOITIOJIAralomiei cucreMe 0e30MacHoCTH (YHKIIMOHUPOBAHUS TPAHCIIOPTa,
OJTHAKO HE CITOCOOCTBOBAI JI0 HACTOAIIETO BPeMEeHN (POPMHUPOBAHHIO KOMILIEKCHOTO TI0/IX0/1a
K ITPOEKTUPOBAHUIO U OI[EHKE IKCILTYyaTAaI[MOHHBIX CBOWCTB TOPMO3HBIX MEXaHU3MOB. TeM He
MeHee OTJIeNIbHbIE MCCIICIOBaHUS, MOCBSIICHHbIE KPUTEPHUSIM OIICHKHU SKCILUTyaTallHOHHBIX
CBOMCTB TOPMO3HBIX MEXaHU3MOB, TIOMOTJIH CPOPMYITHPOBATH IEPBYIO CTYIIEHh METOOJIOTHH
MoBBITIIeHHS d(h(HEKTUBHOCTH 1 DHEPTOEMKOCTH, 2 UIMEHHO BBISIBUTH CBSI3b MEXIY KOJICOaHH-
MU TOPMO3HBIX KOJIOJJOK M pPEaN3yeMbIM TOPMO3HBIM MOMEHTOM (PPUKIIMOHHOTO Y37a.
OnpeeeHbl KpUTEPHH OIIEHKH YKCILTYaTallMOHHBIX CBOMCTB (K03 (DUIIHEHTHI CTaOMITN3AIH
1 KojeOaHusi TOpMO3HOTO MOMeHTa). [lomydeHHbIe uarpaMMbpl TOPMO3HOTO MOMEHTa OBLTH
paszeneHsl BO BpeMEHHOM JHara3oHe Ha 30HbI MPUPA00TKH pab0YHX MMOBEPXHOCTEH U CTa0u-
m3anuu. [Tpu skcrtyaraiun (GPUKIMOHHBIX Y3JI0B JUCKOBO-KOJIOIOYHOTO TOPMO3a C HEpaB-
HOMEPHO M3HOIICHHBIMI (DPUKIIMOHHBIMHU HaKJIaIKaMu (Tieperna 2,5 MM) 3KCILTyaTallHOHHBIe
napamMeTpbl XapaKTepU3yIOTCsl CHIKEHUEM TOpMO3HOro MoMeHTa Ha 4,01 % B 30He mpupa-
oorku 1 Ha 4,7 % B 30HE CTAOWIIM3AIIMY, CHIDKEHHEM KO3 GHUIIMEHTa CTa0MIU3aIUN TOPMO3-
HOro MOMEHTa Ha 6,7 % B 30He npupadboTku U Ha 1,1 % B 30HE CTAOUIM3AIMK, CHIKESHHEM
ko3 umenta koneGaHuss TOPMO3HOTO MOMEHTa Ha 2,3 % B 30He CTaOMIN3aALIH.
KuaroueBble cjioBa: TOpMO3Has KOJIO/IKA, aMIUIMTY/IA, MOTIEPEYHBIE ITePEMEIEHHs, TOp-
MO3HOU MOMEHT, K03 (DUIMEHTHI CTAOMIM3AINU U KOJIeOaHUsI TOPMO3HOTO MOMEHTA.

Jas uutupoBanus: [lonskos, I1. A. Brusane aMmmnTy[ monepeyHbIX MepeMenieHnid
TOPMO3HBIX KOJIOJIOK Ha Pa3BUBAEMBbIN JHUCKOBO-KOJIOJOYHBIM TOPMO30M TOPMO3HOM MOMEHT
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P. A. Polyakov

THE INFLUENCE OF THE AMPLITUDES OF THE TRANSVERSE MOVEMENTS
OF THE BRAKE PADS ON THE BRAKING TORQUE DEVELOPED BY THE DISC BRAKE

Abstract. The design of friction units is based on functional calculations of structural and
operational parameters of braking mechanisms. After that, verification calculations are carried
out for the stress-strain state and prevention of the onset of thermal stabilization. Active sci-
entific interest in the braking system as a fundamental safety system for the functioning of
transport, however, has not contributed to the formation of an integrated approach to the design
and evaluation of the operational properties of braking mechanisms to date. Nevertheless, sep-
arate studies devoted to the criteria for evaluating the performance properties of braking mech-
anisms helped formulate the first stage of the methodology for increasing efficiency and en-
ergy intensity, namely, to identify the relationship between the vibrations of brake pads and
the realized braking torque of the friction unit. The criteria for evaluating operational proper-
ties (stabilization coefficients and braking torque fluctuations) are determined. The obtained
diagrams of the braking torque were divided in the time range into zones of running-in of the
working surfaces and stabilization. When operating friction units of a disc brake with unevenly
worn friction pads (2.5 mm drop), the operating parameters are characterized by a decrease in
braking torque by 4.01 % in the run-in zone and by 4.7 % in the stabilization zone, a decrease
in the stabilization coefficient of the braking torque by 6.7 % in the run-in zone and by 1.1 %
in the stabilization zone, a decrease in the oscillation coefficient braking torque by 2.3 % in
the stabilization zone.

Keywords: brake pad, amplitude, transverse displacements, braking torque, stabilization
coefficients and braking torque fluctuations.

For citation: Polyakov, P. A. The influence of the amplitudes of the transverse movements
of the brake pads on the braking torque developed by the disc brake / P. A. Polyakov // Vestnik
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T. B. Bonuex

PA3PABOTKA ABTOMATHU3UPOBAHHOW CUCTEMBI IIECKOIIOJAYH
JJIs1 TYHKTOB TEXHUYECKOI'O OCMOTPA JTIOKOMOTHUBOB
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AnHoTanusi. OIHON W3 BaKHEHIIMX 3a/lay OTPACICBOTO CTPATETUYECKOrO JOKYMEHTa
OAO «PX]» siBnsieTcst MOBBILICHUE TPOU3BOIUTENBHOCTH TpyAa. B craTthe paccMoTpena cy-
MIECTBYIOMIAs CHCTEMa TIECKOIIOIauH Ha IOKOMOTHB B MTyHKTAaX TEXHMYECKOTO OCMOTpPA JIOKO-
MOTHBOB, BEISIBJICHHI €€ HeZOCTaTKU. Ha ceromHAmHMIA 1eHb TaHHas CUCTeMa MOPaJIbHO yCTa-
pelia ¥ He COOTBETCTBYET TPEOOBAHUSM COBPEMEHHOM JIOTUCTHKYU M OPTaHU3AIINHU IKCILTyaTa-
IIUH JKENIEe3HBIX Jopor. /s pemeHus 3Toi mpobieMbl pa3paboTaHa aBTOMATH3UPOBAHHAS CH-
cTeMa TIeCKOITOIayy Ha JIOKOMOTHB Ha OCHOBE POTAIMOHHOTO YPOBHEMEpPA U MUOEPHOTO 3a-
TBOpA C MHEBMOIMPUBOIOM, YTO MTO3BOJIUT UCKITIOUNTH HETOCTATKY TUIIOBOM CHUCTEMBI, UTO MO~
BBICUT MPOU3BOJUTEIHHOCTD TPYIA.

KuioueBble cjioBa: reckonogayda, OyHKep JTIOKOMOTHBA, ITYHKT TEXHIYECKOTO OCMOTpa JIO-
KOMOTHBOB, SKUITUPOBIIUK, aBTOMATU3UPOBAHHBIN MECKOMOIAIONTII PyKaB.

Jast murupoBanus: Bomuek, T. B. PazpaboTka aBTOMaTH3HPOBAaHHOM CHCTEMBI ITECKOIIO-
JIa4d [T TYHKTOB TEXHIUYECKOTO ocMoTpa TIokoMoTHBOB / T. B. Bomdek // Bectauk Poctos-
CKOT'O TOCYJIapCTBEHHOTO YHHUBepcUTeTa myTeit coobmenus. — 2022. — Ne 3. — C. 64-71. —
DOI 10.46973/0201-727X_2022_3_64.

T. V. Volchek

DEVELOPMENT OF AUTOMATED SAND SUPPLY SYSTEM FOR LOCOMOTIVE
TECHNICAL INSPECTION POINTS

Abstract. One of the most important tasks of the sectoral strategic document of the Russian
Railways is to increase labor productivity. The paper considers the existing system of sand
supply to the locomotive at the points of technical inspection of locomotives, its shortcomings
are identified. Today, this system is obsolete and does not meet the requirements of modern
logistics and the organization of railway operation. To solve this problem, an automated sys-
tem for sand supply to the locomotive has been developed based on a rotary level gauge and a
pneumatically operated slide gate, which eliminates the disadvantages of a typical system,
which will increase labor productivity.

Keywords: sand supply, locomotive bunker, locomaotive technical inspection point, outfit-
ter, automated sand supply hose.
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AHAJIN3 IIPUYMH HEUCIIPABHOCTEMA ABTOMOTPUC JU3EJBbHBIX MOHTAXKHBIX
IIPU UX IKCIVIYATAIIUHN
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AnHoTanus. B cTartbe npuBeeH aHaIU3 CTATUCTUYECKUX JAHHBIX MPUYUH HEUCIPABHO-
CTeH IpH IKCIUTyaTaIllii aBTOMOTPHUC TU3EIbHBIX MOHTAXKHBIX. B HacTosIIee Bpemsi B 9KCILTY-
aTary HaXOJAMTCS aBTOMOTPHCA JU3CIIbHAS MOHTAXXKHAsS C IByMsI KaOWHAMU YIIPABJICHHUS, KO-
TOpasi MpeHa3HaueHa IS BHITOJHCHUS MOHTQXHBIX, PEMOHTHBIX M aBapHIHO-BOCCTAHOBU-
TEIBHBIX pabOT CO CHATHEM HANPSOKEHHS] B KOHTAKTHOM CETH, a TaK)Ke IS BBITIOTHEHHUS I10-
TPy30-pa3rpy309HBIX padOT C IOMOIIBIO TPY30IOABEMHOTO KpaHa, TPAHCTIOPTHPOBAHUS pa3-
JIMYHBIX TPY30B Ha COOCTBEHHOH IaT(opme, Ha NMPUICTTHBIX KEJIE3HOI0POKHBIX IUIaTdop-
Max (BaroHax), BHITIOJTHEHUS MaHEBPOBBIX PabOT, MEPEBO3KH padounx Opural, aBapHtHOTO
3armaca MpoBOJIOB, apMaTyphl U APYTUX H3AETHN XO3AHCTBa dIeKTpocHaOxeHus. Bee BB
TEXHHYECKOTO 00CITY)KHBaHUS U PEMOHTA, & TAK)KE JIEKTPHUSCKUX U MEXaHHUUECKUX HCITBITa-
HUN aBTOMOTPUC, JPE3HH M Pa3IMYHBIX MEXaHU3MOB IMPOBOJSATCS MEPCOHAIOM JIUCTAHITHIMA
AIEKTPOCHAOKECHHS. ABapHUHO-BOCCTAHOBUTEIBHBIE CAaMOXOMHBIE CPEICTBA HEOOXOIUMO
MOIIEPKUBATH B IIOCTOSIHHOW TOTOBHOCTH K paboTe, TOATOMY 3aj[ada YIIyqIIeHHs SKCIUTyaTa-
[IUOHHBIX XapaKTEPUCTUK, YCTPAHECHUS TPUYNH TTOJIOMOK OCHOBHBIX Y3JIOB SIBJISICTCS aKTyallh-
HOM JUIs1 MAIlTMHOCTPOEHMUSI.

KiioueBble c10Ba: aBTOMOTpHCA, YCIOBHS IKCIUTyaTalliy, MOAIIHUITHUKOBEIE Y3IIbI, OCe-
BOM PEYKTOD.

st uutupoBanms: Kpyrosa, B. A. AHanu3 npuyuH HEUCHPABHOCTEH aBTOMOTPHUC JH-
3eJbHBIX MOHTaXXHBIX NPH X dKcrutyatanuu / B. A. Kpyrosa, K. A. ®enoros // Bectauk Po-
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V. A. Krutova, K. A. Fedotov

ANALYSIS OF THE CAUSES OF MALFUNCTIONS OF DIESEL ASSEMBLY VEHICLES
IN THEIR OPERATION PROCESS

Abstract. The paper provides an analysis of statistical data on the causes of malfunctions
in the operation process of diesel installation vehicles. Currently, there is a diesel assembly
truck with two control cabins in operation, which is designed to perform installation, repair
and emergency recovery work with voltage relief in the contact network, as well as to perform
loading and unloading operations using a lifting crane, transporting various goods on its own
platform, on trailed railway platforms (wagons), execution of shunting works, transportation
of work crews, emergency stock of wires, fittings and other products of the power supply
economy. All types of maintenance and repair, as well as electrical and mechanical tests of
trucks, trolleys and various mechanisms are carried out by the personnel of power supply dis-
tances. Emergency recovery self-propelled vehicles must be maintained in constant readiness
for operation; therefore, the tasks of improving operational characteristics, eliminating the
causes of breakdowns of the main components are relevant for mechanical engineering.

Keywords: car inspection, operating conditions, bearing units, axial gearbox.
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T. JI. Punonv-Capacocu, JI. @. Punonv-Capazocu

HNCCIEAOBAHME BJIMAHUA TEMIIEPATYPHOI'O PEXKUMA KATYIIKHW HA BPEMSA
BKUIIOYEHUS JIEKTPOMATIHUTHOI'O PEJIBCOBOI'O TOPMO3A (OMPT)

AnHoTamus. be3onacHOCTh pabOTHI MOJBMKHOTO COCTaBa MPOMBIIICHHOT'O TPAHCIIOPTa
B IIEPBYIO OYEPE/Ib 3aBUCHT OT HAJCKHOCTH PabOTHI €0 TOPMO3HBIX CUCTEM. B yCIIOBHUSX 3KC-
TUTyaTalluX TATOBBIX arperaToB M MOTOPHBIX AYMITKapOB Ha TOPHO-OOOTaTUTENHHBIX KOMOU-
HaTaxX OCHOBHAA POJIb B 00eCTiedeHNH 0e301MacHOCTH JBUKEHHS OTBOJUTCS DIEKTPOMATHUT-
HBIM PEJIbCOBBIM TOPMO3aM. B 1aHHOI cTaThe MPUBOINUTCS PacyeT U aHAIU3 PE3YJIbTATOB TEM-
JIOBBIX HCTIBITAHUN KATYLIKU 3JECKTPOMArHUTHOIO PEIBCOBOIO TOPMO3a IO ONPEICICHUIO
BIMSIHYSI TEMIIEPATyPHOTO PeKMMa Ha ero 3QQeKTHBHOCTb.

KuaioueBsble ci1oBa: MOABMKHON COCTaB, JIEKTPOMATHUTHBIM PETLCOBBIM TOPMO3, YKIIOH,
TeMIepaTypa, HarpeB, MeperpeB, CONPOTUBICHUE, BPEMS BKIIFOUCHHUS.

Jas mutupoBanusi: Punons-Caparocu, T. JI. McciaenoBanue BIUSHUSA TEMIIEPaTypHOTO
peXHMa KaTyIIK{ Ha BpeMs BKIIOUCHHUS DIIEKTPOMAarHATHOTO PEIbcOBOro Topmosa (OMPT) /
T. JI. Punons-Caparocu, JI. @. Punons-Caparocu // Bectauk PocToBckoro rocynapcrseH-
HOTO yHHBepcuTeTa myTeit coobmenus. — 2022. — Ne 3. — C. 80-86. — DOI 10.46973/0201—
727X_2022_3_80.

T. L. Ripol-Saragosi., L. F. Ripol-Saragosi

STUDY OF COIL TEMPERATURE INFLUENCE ON ELECTROMAGNETIC RAIL BRAKE
(EMRT) IN WORKING TIME

Abstract. The rolling stock safety of the industrial transport primarily depends on the reli-
ability of its braking systems. In the conditions of traction units and motor dump cars operation
at mining and processing plants, the main role in ensuring safety operation is assigned to elec-
tromagnetic rail brakes. This paper provides a calculation and analysis of the thermal tests
results of an electromagnetic rail brake coil to determine the effect of the temperature condi-
tions on its effectiveness.

Keywords: rolling stock, electromagnetic rail brake, gradient, temperature, heating, over-
heating, resistance, switching time.

For citation: Ripol-Saragosi, T. L. Investigation of coil temperature influence on electro-
magnetic rail brake (EMRB) in working time / T. L. Ripol-Saragosi, L. F. Ripol-Saragosi //
Vestnik Rostovskogo Gosudarstvennogo Universiteta Putey Soobshcheniya. — 2022. — No. 3.
—P. 80-86. — DOI 10.46973/0201-727X_2022_3_80.

CaeneHnust 00 aBTopax Information about the authors
Punoas-Caparocu Tarbana JleonnioBua Ripoll-Saragosi Tatiana Leonidovna
PocroBckmii rocynapcTBeHHbIN yHUBepeuTeT nyTeld  Rostov State Transport University (RSTU),
coobmmenus (PT'VIIC), Chair «Heat Power Engineering at Railway
kaenpa «TeriodHepreTHka Ha )KeIe3HOIOpoxKHOM  Transporty,

TPaAHCIIOPTE, Doctor of Engineering Sciences, Professor,

JIOKTOP TEXHUYECKUX HayK, mpodeccop, e-mail: Ripol-saragosi@mail.ru




ISSN 0201-727X BECTHHUK PI'YIIC Ne 3 /2022

e-mail: Ripol-saragosi@mail.ru

Punoas-Caparocu Jleonnn ®@®paHuuckKoBuY Ripol-Saragosi Leonid Franciskovich
PocroBckwmii rocynapcTBeHHbIN yHUBepeuTeT yTeid  Rostov State Transport University (RSTU),
coobmenus (PI'YIIC), Chair «Car and Cars Facilities»,

Kadenpa «BaroHsl ¥ BATOHHOE XO3SMHCTBOY, Candidate of Engineering Sciences,
KaHAMJAT TEXHUYECKUX HayK, JOIEHT, Associate Professor,

e-mail: ripol-saragosi@mail.ru e-mail: ripol-saragosi@mail.ru

NHOOPMAIIMOHHBIE TEXHOJIOI'NH,
ABTOMATHUKA U TEJIEKOMMYHUKALIUN

YK 656.212.5 DOI 10.46973/0201-727X_2022_3 87
A. 1. Jloneut, U. A. Onveeiizep, O. B. Henamovesa

UMMYHOJIOIT MUECKHWI TPUHIIATIL B AJITOPUTMAX YIIPABJIEHUSI
TEXHOJOTNMYECKUMHA ITPOINECCAMHU HA COPTHPOBOYHOMU I'OPKE

AHHoTanus. PaccMaTpuBaeTcst BOIIPOC aBTOMATU3ALUK POCITyCKa COCTABOB HAa COPTUPO-
BOUYHBIX TOPKaX ¢ MO3UINH oOecTieueHns: 0e30MacHOCTU. AKTYalIbHOCTh JAaHHOUW pabOThI BbI-
3BaHa MHO)KECTBOM BO3MOXKHBIX CIIEHapHeB X0Ja TEXHOJIOTHMYecKoro mporecca. Onpenerne-
HHE 3apaHee apaMeTPOB TEXHOJIOTHUECKOro Mpoliecca, KOTopble OyayT 3aBe0MO Oe301acHbI
C y4€TOM ONTUMAILHOM HMHTCHCHUBHOCTH, SBJIACTCA BEChbMa HCTpI/IBI/IaJ]bHOI\/'I 33)13‘161\/'1. ABTO-
paMu TmpejiaraeTcsi KIacCU(pUIMPOBaTh CUTYaIllH, IIPOMCXOANBIINE B MPOLECCE POCITYCKa
paHee, Kak M3BECTHBIC O€30IIacHbIe M HEM3BECTHBIC — 110 YMOIYaHUIO HeOe3omacHble. [lanee
M0 YIaJICHHOCTH BHOBbH PACCMAaTPHBAEMON CUTYAIMH OT MOJYYEHHOW B Pe3yNbTaTe KIaccH-
(uKay BEIOOPKU MOYKHO JIeTIaTh BBIBOJ O TIOTEHIIMAIBLHOI HEOe301acHOCTH IaHHOW CHTYa-
MM ¥ HeOOXOIMMOCTH OCTAaHOBKH IIpoIiecca pocITycKa Iporiecca.

KnioueBble cj10Ba: onacHble CUTYallUU, CKOPOCTh POCITYCKa, SKCIIEPTHAs OLIEHKA, UCKYC-
CTBCHHAs! UMMYHHAsI CUCTEMa, OTPHLATENBHBIN 0TOOP, UMMYHOJIOTHYECKHI alropuT™, 00Yy-
Yaromiast BEIOOpKa.

Hdast uutupoBanms: Jonruit, A. Y. IMMyHONIOrH4eCcKUil OPUHIIMIL B aJITOPUTMAaX yIIpaB-
JICHUs] TEXHOJIOTHYECKUMHU MIPOIleccaMu Ha copTHpoBouHOM ropke / A. W. lonruid, U. A. Onb-
reiizep, O. B. Urnarbesa / BectHHK POCTOBCKOTO rocy1apCTBEHHOTO YHHUBEPCUTETA ITyTEH
coobmuienus. — 2022. — Ne 3. — C. 87-95. — DOI 10.46973/0201-727X_2022_3_87.

A. I. Dolgiy, I. A. Olgeizer, O. V. Ignatieva

IMMUNOLOGICAL PRINCIPLE IN THE ALGORITHMS OF THE TECHNOLOGICAL
PROCESS CONTROL AT THE MARSHALLING YARD

Abstract. In this paper, authors study the issue of automating the dissolution of trains in
the marshalling yards from the standpoint of ensuring safety. It is proposed to classify situa-
tions that occurred earlier in the process of dissolution as known safe and unknown as unsafe
by default. Further, by the remoteness of the newly considered situation from the sample ob-
tained as a result of the classification, one can conclude that this situation is potentially unsafe
and that it is necessary to stop the process of dissolving the process.

Keywords: dangerous situations, speed regulation, expert evaluation, artificial immune
system, negative selection, immunological algorithm, training set.
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A. E. Konooenkosa, /]. A. 3a600snHbiii

PA3ZPABOTKA CUCTEMBbI SPEED JJIs1 KOHTPOJISA
M YUYETA PABOYEI'O BPEMEHU OXPAHBI IIPEIIIPUSITUI

AHHoTauus. /s nosbimenns 3¢p¢HEeKTUBHOCTH YIPABIEHUYECKOW e TeIbHOCTH Havyajlb-
HUKa OXpaHbl PA3IMYHBIX MPEANPHUITUN TIpejjIaraeTcs HHTETPUPOBaHHAS AaBTOMATH3UPOBaH-
Has nHpopmanuonHas cuctema (MAVC) Speed koHTpoJIst 1 ydeTa pabouero BpeMeHU OXPaHbI
Ha Pa3IUYHBIX NPEANPHUATHIX (rpaduK AeKypcTBa, O0JIE3Hb, OTIIYCK, MOOLIPEHNUS, HapylIe-
Hus1, Tabenp U T.11.). [Ipemnaraercs obuiasi CTpykTypa cucteMsl Speed, a Takxke CTpyKTypa
0a3bl ganubix (BJ1). JlaHHas cucrema IMO3BOJHMT ONTUMH3HPOBATH padouee BpeMs Bcel
OXpaHbl, COKPaTUTh BpEMsI Ha BeJ€HHUE HEOOXOAMWMBIX JOKYMEHTOB B YCIIOBHSX BIIUSHMS
OopIoro unciia HHGOpMAaLMU O COTPYIHUKAX, a TAK)Ke CBOEBPEMEHHO M OIIEPaTUBHO COOM-
paTh JaHHBIE 0 paboTe OXPaHbL.

KuroueBble cjI0Ba: HHTETPUPOBAHHASA aBTOMATH3MPOBaHHAA WH()OPMAIIMOHHAS CUCTEMA,
yueT paboyero BpeMeHH, 0a3a JaHHBIX.

Jos uurupoanus: Kononenkosa, A. E. Pa3pabotka nHTerpupyeMoil aBroMaTu3npye-
Mo# HHHOPMAITMOHHOM cucTeMbl SPeed /1t KOHTPOJISI M y4eTa pabodyero BpeMeHH OXpaHbl Ha
pasauunbix npeanpustusx / A. E. Kononenkosa, /1. A. 3aBoasuubiii / BectHuk PocToBCKOr0
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A. E. Kolodenkova, D. A. Zavodyannyi

DEVELOPMENT OF A SPEED SYSTEM FOR CONTROL
AND ACCOUNT OF WORKING TIME PROTECTION
AT VARIOUS ENTERPRISES

Abstract. To improve the efficiency of the management activities of the head of security
of various enterprises, an integrated automated information system (I1AIS) "Speed" is proposed
for monitoring and recording the working time protection at various enterprises (duty sched-
ule, illness, vacation, incentives, violations, report card, etc.). The general structure of the
"Speed" system is proposed, as well as the structure of the database (DB). This system will
optimize the working time protection; reduce the time for maintaining the necessary docu-
ments under the influence of a large number of information about employees, as well as collect
data of the security workers timely and efficiently.

Keywords: integrated automated information system, working time accounting, database.
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YIIPABJIEHUE N JIOTUCTUKA HA TPAHCIIOPTE

YK 658.7 : 656 + 06 DOI 10.46973/0201-727X_2022_3_105
. C. bezycos

HUHTEI'PAJIBHAS OHEHKA ITOKA3ATEJIA DQ@OPEKTUBHOCTH
TPAHCIIOPTHOM PABOTBI IIPUIIOPTOBBIX )KEJE3HOJIOPOXKHBIX CTAHIIUIA

AHHOTanusi. PaccMOTpeHb!l MHHOBAIIMOHHBIE HAyYHBIE MCCIEAOBAaHUS B CHUCTEMax aHa-
TU3a, YIPaBJICHUS U MPUHATHS PEIIEHUH 10 OpraHU3aliH Y3JI0BOTO HH(PACTPYKTYPHO-TEX-
HOJIOTUYECKOT0 B3auMOAeCcTBUs. J[j1s1 COBEPIIEHCTBOBAHUS YIIPABIECHUS TPAHCIIOPTHOM pa-
00TOH B CHCTEME (GKEJIE3HOJOPOKHAS CTAHIMS — OPT» MPeUIoKeHa pa3paboTKa aBTOPCKON
METOIUKA — AaKCHOMAaTHKa CTAHIHWOHHBIX TPAHCIOPTHO-TEXHOJIOTHMYECKUX MPOIECCOB
(ACTTII) mpumopToBBIX cTaHIM. PaccMOTpeH mporpaMMHBIN pacueT BpEMEHHBIX ITapaMeT-
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poB ACTTII mo yiorudecknM yCIOBUSM 00beIHHEHHS B jJorudeckue rpymmsl (JIIN) ms MaO-
TOBApUAHTHOTO Pa3lIOKEHUS MOABIKHOTO COCTAaBa IO IPY30BBIM ITyHKTaM U yCIIOBHSM IIO-
Jad-yOoOpoK Ha MecTa oOLIero U HeoOIero Mojib30BaHus IPUIOPTOBOM craHmu. [Ipencras-
JICHBI PE3YJIbTAThl pacueTa MHTETPATBHOTO TIOKA3aTelsl U PA3THYHbIX BAPUAHTOB OpTraHu3a-
AW TPAHCTIOPTHOM PabOTHI.

KiroueBble ci10Ba: mpUnopToBasi rpy30Basi CTAHIMS, AaKCHOMATHKA, IPUTIIOPTOBAsI TPaHC-
MOpTHAs cucTeMa, HHPPaCTPyKTypa, TOTHIeCKas rpyIIa, HHTErpaibHas OIeHKa, 3G (eKTruB-
HOCTH TPAHCITOPTHOM paboTEHI.

st nutupoBanus: besycos, J[. C. UaTerpansHas oneHka nokaszarens 3¢ GeKTHBHOCTH
TPaHCHOPTHOW PabOTHI MPHUIIOPTOBHIX JKeJIe3HOAOpoKHBIX cTaHuuid / /1. C. besycos // Bect-
HUK POCTOBCKOTO rocyaapcTBEHHOTO yHHBepcuTeTa myTeil cooOmenus. — 2022. — Ne 3. —
C. 105-115. — DOI 10.46973/0201-727X_2022_3_105.

D. S. Bezusov

INTEGRAL CRITERION OF THE EFFICIENCY INDICATOR
TRANSPORT WORK OF THE PORT RAILWAY STATIONS

Abstract. The paper deals with innovative scientific research in the systems of analysis,
management and decision-making on the organization of nodal infrastructure-technological
interaction. To improve the management of transport work in the «railway station — port» sys-
tem, the development of an author's methodology is proposed. It is known as the axiomatics
of station transport and technological processes (ASTTP) at port stations. The software calcu-
lation of the time parameters of the ASTTP according to the logical conditions of combining
into logical groups (LG) for the multivariant decomposition of the rolling stock by cargo points
and the conditions of supply-harvesting to the places of common and non-commaon use of the
port station is considered. It was obtained the results of calculating the integral indicator for
various options for organizing transport work.

Keywords: port cargo station, axiomatics, port transport system, infrastructure, logical
group, integral assessment, efficiency of transport work.

For citation: Bezusov, D. S. Integral criterion of the efficiency indicator transportation
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B. B. 3yoxos, H. ®@. Cupuna

OCOBEHHOCTHU ®OPMHUPOBAHUSA CTPATEI'MU PA3BBUTHUS KIIACTEPOB
KOMILIEKCHOM TPAHCIIOPTHOM YCJIYTH

AHnHoTanus. PaccMoTpeHbl 0cOOEHHOCTH (HOPMHUPOBAHUS CTPATETHH PA3BUTHS KIIACTEPOB
KOMIUIEKCHOM TpaHCcTOpTHOM yciyru. [IpeacraBnens! ¢pakTopsl, BO3ACHCTBYIOMINE HA TPAaHC-
MOPTHO-NIPOM3BOJCTBEHHBIE M COLMATBbHO-)KOHOMUYECKHE MPOLECCH Npu (HOPMUPOBAHUU
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KJIACTEPOB KOMITIEKCHOW TPaHCMOPTHON yciyru. OnpeneneHs! 1enu (GOpMUPOBaHUS CTpaTe-
TUU Pa3BUTUS KIIACTEPOB KOMIUICKCHOW TPAHCIIOPTHOW YCITyTH, Pa3pa0OTaHbl U OMHCAHBI
YPOBHH TMOCTPOCHUSI KOHCOJIUIUPOBAHHOM CTPATETHU PAa3BUTHUS KJIACTEPOB KOMILICKCHOM
TPAHCTIOPTHOW YCITyTH, COIUAITBHO-3KOHOMUYECKOTO PETHOHAIHFHOTO W MEXPErHOHAIEHOTO
pasButus cyopekToB Poccuiickoit deneparnnu. Ha ocHOBe TIpOBEIEHHOTO aHAIHM3a OIMpee-
JICHBI CHJIbHBIE U CJIA0BIE CTOPOHBI KJIACTEPOB KOMILIEKCHOM TPaHCIIOPTHOH ycimyru. Paspabo-
TaH ¥ MPEICTaBICH KOMIUIEKC Mep, HEOOXOIUMBIX JIJIsl pEIICHUS IPOoOIeM HHTETPain Cy0h-
€KTOB KJ1acTepa.

KuaroueBsble cJioBa: BO3/CHCTBYIONIME (PAKTOPHI, KJIAcTep, CYObEKTHI, CTPATeTUs PA3BUTHS,
KPUTEPHUH, OLEHOYUHBIC IEUCTBUS, HHTETPALIUS.

Js uutuposanus: 3yokoB, B. B. Ocobennoctu GhopMHUpOBaHHS CTPAaTEruU Pa3BUTHS
KJIACTEPOB KOMIUICKCHOW TpaHcnopTHO# yciyru / B. B. 3yokos, H. ®. Cupuna // BectHuk
PocToBCcKOro Tocy1apcTBEHHOTO yHUBEpCUTeTa myTel coobmienust. — 2022, — Ne 3. — C. 116—
125. - DOI 10.46973/0201-727X_2022_3 116.

V. V. Zubkov, N. F. Sirina

CHARACTERISTICS OF THE CLUSTER DEVELOPMENT STRATEGY FORMATION

OF THE NTEGRATED TRANSPORT SERVICE

Abstract. In this paper, it is considered the characteristics of the cluster development strat-
egy formation of the integrated transport service. The influencing factors on transport, produc-
tion and socio-economic processes in the cluster formation of complex transport services are
presented. The objectives of forming a strategy for the cluster development of the integrated
transport services are defined, and the levels of building a consolidated strategy for the cluster
development of the integrated transport services, socio-economic regional and interregional
development of the subjects of the Russian Federation are developed and described. Based on
the analysis, the strengths and weaknesses of the clusters of integrated transport services are
determined. It is developed and presented a set of measures for solving problematic issues of
integration of cluster entities.

Keywords: influencing factors, cluster, subjects, development strategy, criteria, evaluation
actions, integration.
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MOAEJIUMPOBAHUE CUCTEM U NTPOLECCOB
YK 621.396 DOI 10.46973/0201-727X_2022_3_126

1I. A. Kyuepenxo, JI. H. Cmasicaposa, A. B. Kocmiokos, O. H. Cokonosa, M. B. Kypunenxo

CTPYKTYPHASA UWAEHTUOUKALUSA CTOXACTUYECKUX OFBEKTOB
B UHTEJUIEKTYAJIBHBIX TUHAMHWYECKUX CUCTEMAX

Annotamus. OpHoW W3 BaXHEWMIMX TNPOOJIEM CHHTE3a HHTEJUICKTYaJbHBIX
JUHAMUYECKUX CUCTEM SIBJsieTcsl mpoOieMa HACHTH(OUKAUH CTPYKTYP CTOXacCTHYECKUX
00BEKTOB, HAONIONAEMBIX B YCIOBHSX PA3IWYHBIX BO3MYIIAIOMIAX  BO3IEHCTBHI.
B npemnoxenHoit cTtaThe HCCIACAOBAHBI METOABI CTOXACTHUSCKOW HMICHTH()HKAITIH
MHOTOCTPYKTYPHBIX HEJMHEHHBIX ITUHAMHUYECKHX OOBEKTOB, HAOIIONAEMBIX B YCIOBHSIX
HETrayCCOBCKHX ToMeX. J[Jisi pereHus 3amaqund CTPYKTYPHOH HACHTH(GHUKAIUN TUCKPETHBIX
00BEKTOB CO CITy4ailHOH CMEHOW CTPYKTYpHI pa3padoTaH MPHUHIUIHAIEHO HOBBIH TOIXO,
OCHOBAHHBIM HA MCHOJB30BAHUU HEJIMHEHHBIX BCPOATHOCTHBIX KPUTCPHUCB. HpI/IBeIleH
npuMep UIeHTUUKAIIMH HETMHEHHOTO 00BEKTa ¢ HETayCCOBCKUMH BO3MYILICHHUSMHU.

KaioueBble clIloBa: CTOXacTHYECKHE MHOTOCTPYKTYPHBIE OOBEKTHI, CTPYKTypHas
UACHTH(UKALNS, aTOCTEPHOPHAS INIOTHOCTH BEPOSITHOCTH.

Jnst uutupoBanusi: CTpyKTypHast HISHTU(DUKAIMS CTOXaCTUIECKUX OOBEKTOB B HHTEII-
JICKTyanbHBIX TuHamMuueckux cuctemax / I1. A. Kyuepenko, JI. H. Ctaxaposa, A. B. KocTto-
KOB [u 1p.] // BectHuk POCTOBCKOTO TOCYIapCTBEHHOTO YHUBEPCUTETA MyTeH COOOIeHHS. —
2022. — Ne 3. — C. 126-134. — DOI 10.46973/0201-727X_2022_3_126.

P. A. Kucherenko, L. N Stazharova, A. V. Kostyukov, O. I. Sokolova, M. V. Kurinenko

STRUCTURAL IDENTIFICATION OF STOCHASTIC OBJECTS
IN THE INTELLIGENT DYNAMIC SYSTEMS

Abstract. One of the most important problems in the synthesis of intelligent dynamic sys-
tems is the problem of identifying the structures of stochastic objects observed under various
disturbances. It is investigated the methods of stochastic identification of multistructure non-
linear dynamic objects observed under non-Gaussian noise conditions. To solve the problem
of structural identification of the discrete objects with a random change in structure, a funda-
mentally new approach based on the use of nonlinear probabilistic criteria has been developed.
An example of identifying a nonlinear object with non-Gaussian perturbations is given.

Keywords: stochastic multistructural objects, structural identification, a posteriori proba-
bility density.
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