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AHHOTALUN ONYBJIUKOBAHHbIX CTATEMN

PACYETHASA MOAENb rmgPonNPMBOOA C YHETOM
FA30BOW ®A3bl B PABOYEW XUOKOCTU
Hukonan Mpuropsesny MPUHYARP, a-p TexH. Hayk, npodeccop,
Unbsa Bacunbesuy TPOLWLKO, kaHA. TEXH. HayK, AOLEHT
Poccuiickuin yHnsepcutet TpaHcnopta (PYT(MUWT), r. Mocksa

PaccmatpuBaetca matematudeckas Mofenb (PyHKLNMOHNPO-
BaHWSA rmgponpmeoda MOOUNbHOM MaLUMHbl C UCMOMHUTENbHBLIM
rMAPOUMIMHAPOM C YY4ETOM Hanmnynsi HepacTBOPEHHOrO rasa B
pabouyent xugkoctun. OnpegeneHsl NnapameTpbl BANSHUS HEpacT-
BOPEHHOrO rasa Ha pacxof paboyen XuaKkocTu U Mpov3BOAM-
TEMbHOCTb MaLUVHBI.

KntoyeBble cnosa: rpy3onogbemMHble MaLlvHbl, TMaApONpUBOA,
paboyasi XnaKkocTb, HepacTBOPEHHbIN ra3, nogadva Hacoca.

AHAIN3 BO3MOXHbIX C[TOCOBOB rALLEHUA
MEXAHWYECKUX KONEBAHWUA C MOMOLLbIO CUCTEMBI
YMNPABIEHUA ANEKTPONPUBOAOM
Kamun Aky6 LUABO, kaHA. TeXH. HayK, OOLEHT
TexHudecknin UHCTUTYT (punuan) PrAQY BIrO «Cesepo-
BocTouHbI dhegepaneHbiin yHuBepcuTeT uMm. M.K. AMmocoBa.
r. HeptoHrpu

B mexaHn4yeckon cucteme MHOroABuraTenbHbIX ANeKTponpu-
BOAOB C OGLLMM YNpyrum TAroBbIM OPraHoM CyLuecTByeT Hebna-
rONPUATHOE BIWNSIHWE AVHAMUYECKMX YCUnum konebaTtensHoro
XapakTepa Ha pexum paboTbl CUCTEMBI, KOTOPOE Henb3s ycTpa-
HWTb CMOMOLLIbI0 aMOPTU3MPYIOLLMX YCTPONCTB. PaccmaTtpreaeTcs
MCMNOMb30BaHWe [Ans 3Toro ObICTPOAENCTBYIOLWEN CUCTEMBI
yrnpaBneHus n nepegayn 3agjalowmnx BO3AENCTBUN NO NPAMbIM
KaHanam, c Lernbto NornyvyeHus xenaemomn avarpammbel U3MeHe-
HWS TOKa SSIKOPHOW Lienu 1 NponopLMOHansHOro eMy ABMXYLLEro
MOMeEHTa.

KntoyeBble crosa: cuctema anekTponpuBoaa, MexaHnyeckne
KornebaHus, cuctema ynpasreHus, TOK SKopsi.

UCCINEOOBAHUE USMEHEHWA NMIOLWLAON KOHTAKTA
B LUAPHUPAX POJIMKOBOW LIENW B PE3YJLTATE
MOrPELUHOCTEN EE U3rOTOBIEHUA U UCKAXEHUS
KOHTYPA LIENHOW NEPEOAYM
Cepreit Bopucosny BEPEXXHOW, a-p TexH. Hayk, npodeccop,
Bnagumup Bnagnmuposuy FOHWH, ctapwmin npenogasatens
KybaHckuin rocyaapCTBEHHbIN TEXHONOMMYECKUA YHUBEPCUTET, T.
KpacHogap, Poccusa

lMnowaab KOHTaKTHOM MNOBEPXHOCTW AeTanen LapHUpoB
POMKOBOW Lienu B pesynerarte BAWSHUA Lenoro psaa gaktopos
COCTaBnsAeT He3Ha4UTeNbHYl0 YacTb OMOPHOM MOBEPXHOCTHU.
BcnepncTeue aToro Ha yvactkax KOHTakTa CO3[atoTCs MOBbILIEH-
Hble AaBrneHusi, YTO NPUBOAUT K MHTEHCMBHOMY W3HALLUUBAHWUIO
NOBEPXHOCTEN TPEHUS B LUAPHMPE U CHUXKEHWIO OONTOBEYHOCTU
uenun. CTtaTbs NOCBSILLEHa ONpeaeneHnio N3MeHeHns akTmuyec-
KOM Nnowjagn KOHTakTa B LUAPHUPE C Y4ETOM MOrpeLuHocTemn
N3roTOBMNEHNS LEnn 1 MOHTaxa nepegayun.

KntoyeBble crioBa: ponukosas Liemb, LWapHUp, nnowaib KOH-
TakTa, N3HOCOCTOWMKOCTb, KOHTAKTHOE [AaBrieHune.

COBEPLULEHCTBOBAHUE POJIMKOBUHTOBbLIX

MEXAHU3MOB MNMYTEM PA3PABOTKU PALUIMOHATIbHbIX
KOHCTPYKTUBHbIX U TEXHONTOMMYECKUX PELLEHUNA.
Yactb 2
Omutpun Cepreesuny BIIMHOB, a-p TexH. Hayk, npodeccop
A3un3 Acunosuy MOJIOOKYJIOB, maructpaHt
MocKoBCKMi rocyAapCTBEHHBIV TEXHUYECKUA YHUBEPCUTET UM.
H.3. BaymaHa, Poccus
Muxann Uropesny MOPO3O0B, kaHA. TEXH. HayK, Hay4HbIV
COTPYOHMK
00O «A3pob», . Mockea, Poccusi

Pewaetca 3agada paspaboTkm KOHCTPYKUuKM 6GesraeyvHbix
POSIMKOBMHTOBBLIX MEXaHU3MOB, MO CBOVMM 3JKCMIyaTauMOHHbIM
napaMeTpaMm COMoCcTaBUMON C TPaAULMOHHBLIMU POSFTIMKOBUHTO-
BbIMV MEXaHW3MaMu, HO NMPU 3TOM 3HaYUTENBLHO Bonee TeXHOro-
TMYHOW. JTO COOTBETCTBYET KOHLEMUWUM MMMNOpPTO3aMeLLeHUs,
MO3BOMSAst OTEYECTBEHHbLIM 3aBOAaM YMEHbLLUTL SKOHOMUYECKNE
N BpeMeHHble 3aTpaTbl HA OCBOEHWE NPON3BOACTBA 3TUX Mexa-
HM3MOB 1 UX n3rotoereHne. OnncaHa HoBasi KOHCTPYKLUNS Mexa-
HM3Ma, Ha KOTOPYIO NOSyYeH naTeHT Ha nsobpeTteHune, paspabo-
TaH 1 U3rOTOBIEH €ro OnbITHOW obpasel, 1 BbINOSHEHbLI TEOPETU-
Yeckune 1 aKcneprvMeHTarnbHble CCreaoBaHus.

KntoueBble crnoBa: porMKOBUHTOBOW MEXaHU3M, TEXHONOrNY-
HOCTb, OMbITHbIV 06pasel, uccrnegoBaHus.

OMTUMATNbHBLIN CTPYKTYPHO-NMAPAMETPUYECKUNA
CUHTE3 CTOXACTUYECKUX MOLOENEN CUCTEM
YMNPABJNEHUA BECMNMUINOTHDLIX NETATEJIbHbIX
AIMMNAPATOB
Onua AponbcosHa CUHABCKAA, kaHA. TeXH. HayK, AOLEHT
Banepun AnatonbeBudy KOPHWJTOB, kaHa. TexH. HaykK, AOLEHT
MocCKOBCKNI aBUaLMOHHBIA MHCTUTYT (HauMOHanbHbIM UCCNEeAo-
BaTeNbCKUI yHMBepcuTeT), Poccns

PaccmaTtpuBaeTtca 3agada onTUMarnbsHOro CTPyKTYpHO-napa-
METPUYECKOro CUHTE3a CTOXaCTUYECKON MOLENWN CUCTEMBI a3pO0-
AVHaMMYecKoro ynpasrneHns 6ecnnnoTHOro netaTenbLHOro anmna-
paTa C 3MeKTpPonpvBOAOM B KayecTBe MWCMOMHUTENBHOro YCT-
pONCTBa, OCHOBaHHas Ha MeTodax CTOXacTUYeCKOro MoAennpo-
BaHWS1 U HErpagMeHTHOro Criy4anHoro noucka ¢ HernpepbiBHON
apanTauuen, pellaemasi Ha atane onpeeneHns 06rnMKoBbIX
XapakTepucTUK ee NoACUCTEM.

KnioyeBble crnoea: cuctema yrnpasreHus, 3NeKTponpuBOA,
0BnMKOBbIE XapaKTePUCTUKN, CTOXaCTUYECKOe MOLENUpPOBaHve,
napameTpu4ecKknii CUHTE3, CriyYariHbIA MOUCK.

HWUKONAIO TrPUTOPLEBUYY TPUHYAPY - 60 JNIET
A.H. HEKJTKOOB, KaHa. TexH. HayK, OLEHT, 3aBeayoLnii
kadbegpon

Poccuiickunii yHnsepcutet TpaHcnopta (MUAWT)

WMcnonHunock 60 net npodgeccopy Poccuiickoro yHuBepcu-
Teta TpaHcnopta (MUWT) Hukonato puropbesudy MpuHyapy —
npogorkaTento ysaxxaemow Tpy4oBON AVHACTUK, NMOCBATUBLUEN
By3y B obLen cnoxHoctn 6onee 150 net. OCHOBHbIE Hanpaerne-
HMS ero TBOPYECKMX MHTEPECOB OTHOCATCA K obractu passutus
KOHCTPYKLMA 060pyaoBaHNSA U CUCTEM rMOPONpUBOAa MyTeEBbIX,
NOABLEMHO-TPAHCMOPTHBIX Y CTPOUTENBHO-AO0POXHbBIX MaLLWH.

4 6.2018 nMpuBoabl 1 KOMNOHEHTLI MaLLKH
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ABSTRACTS OF PUBLISHED ARTICLES

DESIGN MODEL OF THE HYDROSYSTEMS LIFT-
TRANSPORT MACHINERY WITH ACCOUNTING GAS
PHASE IN THE WORKING LIQUID1
Nikolai G. GRINCHAR, Doctor of Technical Sciences, Professor,
llya V. TROSHKO, Ph.D., Associate Professor
Russian University of Transport (RTH (MIIT), Moscow

A mathematical model of the functioning of the main hydraulic
cylinder of a loader of the EP-103 type is considered, taking into
account the effect of undissolved gas in the working fluid. An
analysis of the mathematical expressions obtained shows that in
a number of cases the negative effect of undissolved gas on the
productivity of the machine can be quite substantial.

Keywords: Hoisting machines, loader, hydraulic drive,
working fluid, undissolved gas, pump feed.

ANALYSIS OF POSSIBLE WAYS OF DECLINING
MECHANICAL VIBRATIONS BY ELECTRIC DRIVE
CONTROL SYSTEM?2
CHABO Kamil Ya., Ph.D., Associate Professor
Technical Institute (branch) North-Eastern Federal University.
M.K. Ammosov. Neryungri, Russia

In the mechanical system of multi-motor electric drives with a
common elastic traction body, there is an adverse effect of
dynamic oscillatory forces on the mode of operation of the
system, which cannot be eliminated with the help of shock-
absorbing devices. Consideration is given to using for this a
high-speed control system and the transmission of driving forces
through direct channels, with the aim of obtaining the desired
diagram of the change in the armature circuit current and the
driving moment proportional to it.

Keywords: electric drive system, mechanical vibrations,
control system, armature current.

TO STUDY THE CHANGES OF THE CONTACT AREA OF
THE DEFLECTION ROLLER CHAIN AS A RESULT OF
MANUFACTURING ERRORS OF THE CHAIN AND THE
DISTORTION CIRCUIT CHAIN TRANSMISSION3
Sergey B. BEREZHNOY, Doctor of Technical Sciences,
Professor,
Vladimir V. YUNIN, ctapwumin npenogasarerns
Kuban State Technological University, Russian Federation,
Krasnodar, Russia

The area of the contact surface of the roller chain joints parts
as a result of the influence of a number of factors is an
insignificant part of the support surface. As a result, increased
pressure is created in the contact areas, which leads to intensive
wear of the friction surfaces in the joint and reduces the durability
of the chain. The article is devoted to the determination of
changes in the actual contact area in the hinge, taking into
account the manufacturing errors of the chain and the installation
of the transmission.

Keywords: roller chain, hinge, contact area, wear resistance,
contact pressure.

INCREASING THE TECHNOLOGY OF ROLLER-SCREW

1-p.2;2-p.6;3-p.94-p.13;5-p.18;6-p. 22.

MECHANISMS BY DEVELOPING RATIONAL DESIGN AND
TECHNOLOGICAL SOLUTIONS. Part 24
Dmitry S. BLINQV, Dr. of Engineering Science, Professor,
Aziz A. MOLDOKULOV, master
Moscow State Technical University named after N.E. Bauman,
Russia
Mikhail I. MOROZOV, Ph.D. of Engineering Sciences, research
officer,
Aerob LLC, Moscow, Russia

The objective of the article is to continue the development of
nutless roller-screw mechanisms (NRSM) in order to obtain
structure, which would be comparable with traditional roller-
screw mechanisms (RSM) by performance parameters, but at
the same time, it would be more technological. The development
of such NRSM structure is matching to the concept of import
substitution, as it allows to produce one of the RSM subclasses
without large economic and time costs for organization of
production of these mechanisms. This article describes a new
design of NRSM, for which a patent for invention in Russian
Federation was obtained, developed and produced engineering
sample and carried out its theoretical and experimental research.
The result of the research will be presented in the next article,
where characteristics of NRSM and traditional RSM will be
compared.

Keywords: roller-screw  mechanism,
effectiveness, engineering sample, research.

technological

THE OPTIMUM STRUCTURAL-PARAMETRIC SYNTHESIS
OF STOCHASTIC MODELS OF CONTROL SYSTEMS OF AN
UNMANNED AERIAL VEHICLE®
Yuliya A. SINYAVSKAYA, Cand. Tech. Sci., Associate professor
Valery A. KORNILOV, Cand. Tech. Sci., Associate professor
Moscow Aviation Institute (National Research University),
Russia

The problem of optimal structural-parametric synthesis of the
stochastic model of the aerodynamic control system of an
unmanned aerial vehicle with electrical servo drive, as subsystem,
based on stochastic modeling methods and non-gradient random
search with continuous adaptation is considered. This task is
solving at the stage of determining the subsystems characteristics.

Key words: control system, servo drive, stochastic modeling,
parametric synthesis, random search.

NICHOLAS GRIGORIEVICH GRINCHAR - 60 YEARS®
A.N. NEKLJUDQV, Cand. Tech. Sci., Associate Professor,
Head of Department
Russian University of Transport (RTH (MIIT), Moscow
Professor Nikolai Grigorievich Grinchar of the Russian
University of Transport (MIIT) is 60 years old. He is a successor
of a respected labor dynasty, who has dedicated the university to
more than 150 years in general. The main directions of his cre-
ative interests relate to the development of equipment designs
and hydraulic systems for track, lifting and transport, and road-
building machines.

n“KMQ'-'-" MpuBoabl 1 KoMNoHeHTbl MawvH  6.2018 5
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HUKONAKO rPUTOPLEBUYY TPUHYAPY - 60 JIET

29 okTabpa 2018 ropa
ncnonHunocb 60 net npodec-
copy kadeapsl
CTpOUTENbHbIE MaLLUMHbI 1 pO6O-

«[lyTeBble,
TOTEXHUYECKME  KOMMIEKCHI»
Poccuiickoro  yHuBepcuteTta
TpaHcnopta (MUWUT) Hwukonato
puropbesuyy puHyapy. H.T.
lpyvH4ap — npogonxatens yBa-
xaemonn B MWUWTe Tpynoson

AVHaCcTUW, NOCBSATUBLLEN BY3y B
obuer cnoxHocTtn 6onee 150 nert.

C 1980 roga nocne okoH4aHus ¢ otnudnem MUNT no cneum-
anbHocTn «CTpouTenbHbIE, JOPOXKHbIE MalUMHBLI 1 06opyaoBa-
Hue» H.T. TpuHyap pabotaeT B Hem Ha kadeape «MexaHnsauus
MOrpy304HO-Pa3rpy304HbIX Y CTPOUTENBHbBIX paboT», B HacTos-
wee Bpemsi — kadhegpa «lyTeBble, CTPOUTENbHbIE MALUUHBI U
poboToTeXHMYECKNE KOMMMEKCbI». HaunmHan ¢ [ormkHocTen
WHXEHepa 1 CTapLLero nHxeHepa, MnajLwero Hay4yHoro coTpya-
HMKa, accucTeHTa, a nocne 3awntbl B 1990 rogy kaHAMAATCKON
anccepraumm — goueHTa kadeapbl.

OcCHOBHblE HanpaeneHuss TBOpYeckux uHTepecoB H.T.
lprHYapa oTHocATCst K 06nacT pasBUTUSE KOHCTPYKLMIA 0Bopy-
[OBaHMSA M CUCTEM rMAponpuBoAa MyTeBbIX, MOABEMHO-TPaHC-
MOPTHBLIX U CTPOUTENbHO-AOPOXHbLIX MawwuH. B 2007 rogy oH
YCMELLHO 3aLMTUN JOKTOPCKYHO ANCCEPTaLMIO N0 AAaHHOW TeMa-
TUKe, SIBMASCb OOHVMM M3 BEAyLUX CNeumanucToB CTpaHbl Mo
HaZleXXHOCTW MMAPONPUBOLAOB MaLLUH.

Mpodeccop H.I. IpuHYap — BbICOKOKBaANMMULMPOBAHHbLIN
negaror ¢ 6onbLWMM OMbITOM  y4eBHO-MeToamYeckon paboThl,
BeJET BCE BUAbI 3aHATUI MO LENnomy psay OCHOBHbIX ANCUMNINH
Kadeaphl, yCnelwHo pyKOBOAUT BbINOMHEHUEM AUMIOMHbIX NPO-
eKTOB WM maructepckux aucceptaumin. OH — 4neH  HayyHo-
METOANYECKOrO CoBeTa Mo cneumanbHocT «llogbeMHo-TpaHc-
MOPTHbIE, CTPOMUTENbHbIE, LOPOXHbIE MalUuHbI U 0bopyLoBa-
Hue» deaepanbHoro Y4yebHo-meToamyeckoro obbeamHeHus

By30B Poccuu. [lpu ero akTMBHOM yyactum paspaboTaHbl MHO-
rve BUAbl UCnbiTaTenbHOro o6opyaoBaHWs U CTEHAOB ANs Npo-
BEAEHWNS Hay4HbIX NCCNEAOBaHUN 1N UCMONb30BaHNSA B y4eOHOM
npouecce kadeapbl. 3a pa3paboTKy KOHCTPYKUMKU TecTepa Ansi
OVarHOCTVKM rMaponpuUBOLOB MYTEBLIX Y CTPOUTENMbHBIX MaLLUWH
B 1998 r. oH 6bIn HarpaxaeH megansto BBLL (BOHX).

H.I' TpuHyap — pencTBUTENbHBIM 4YneH Poccuiickon
Akagemuun TpaHcnopTa, YneH pefakuMOHHbIX COBETOB M aBTOP
XypHanoB «[logbemHo-TpaHcnopTHoe Aeno» u «[lpuBogbl u
KOMMOHEHTbI MalnH». EmMy npuHagnexart 6onee 120-tm Hayuy-
HbIX U y4eBHO-MeTOaMYECKNX TPYOOB, OTpaxarLmx Hanbonee
BaXKHble pesynbTaTbl MHXEHEPHO-NeJarornyeckon AedTenbHOC-
Tn. OCHOBHbIE U3 HUX [1-4 1 Op.] NocBsiLeHbI Npobnemam coBep-
LLIEHCTBOBAHMS KOHCTPYKLUIA 1 NOBbLILLEHWUST HAAEXKHOCTU MMapo-
M MHEBMOMNPUBOAOB CTPOUTENbHbIX, MYTEBBIX W MOABLEMHO-
TPaHCMOPTHbIX MaLLUWH.

JNlutepaTtypa

1. MpmHyap H.I. HagexHocTb rmaponpuBoAoOB CTpOUTENb-
HbIX, NyTEBbIX N NOABEMHO-TPAHCMOPTHBLIX MaLLnH. — M.: ®IrBOY
YML, no obpasoBaHuio Ha XErne3HOAOPOXHOM TpaHCcnopTe. —
2007. — 301c.

2. T'punuap H.I., 3anuyesa H.A. OcHoBbl NHeBMONpMBOAA
MawuH. — M.: ®re0OY YML, no obpasoBaHnio Ha >kenes3Hoao-
poXXHOM TpaHcnopTe. — 2015. — 365 c.

3. MNpunyap H.I, 3anueBa H.A. OcHoBbl rmgponpueoga
MawwuH. Tom 1. — M.: ®I'bOY YML] no obpasoBaHuio Ha Xenes-
HOOOPOXHOM TpaHcnopTe. — 2016. — 440 c.

4. Tpunuap H.I, 3anuyeBa H.A. OcHoBbl rmgponpusoaa
MawuH. Tom 2. — M.: ®I'BOY YML] no o6pa3oBaHuMio Ha xenes-
HOOOPOXHOM TpaHcnopTe. — 2016. — 565 c.

KaHp. TexH. Hayk, poueHT A.H. Heknropos,
3aBepyowmn kaceapon Poccumckoro yHuBepcurteTta
TpaHcnopTta (MUUT)

MOOBEMHO-TPAHCITOPTHOE HAYYHO-TEXHMYECKOE OBIIECTBO POA

CIITO

: POCIITO
15-5 MOCKOBCKMIA NOABEMHO-TPAHCMOPTHbIA $OPYM

B nporpamme dopyma:

MIT$-2019

23-7 MockoBckan MeyHapofHas MEeKBY30BCKaA Hay4yHO-TEXHWYECKaA KoHepeHLIMA CTYIEHTOB, MarMCTPaHTOR, AaCMPaHTOB W
MONofkix yHeHbix «MofbeMHO-TPaHCNOPTHLIE, CTPOWTENbHBIE, AOPOXHLIE, NYTeBLIE MallikHbl M poBOTOTEXHWHECKME KOMIIEKCHID -
anpenk, 20-A Becepoccuiickan koHgepeHUwa «MNoabLeMHO-TpaHCNOpTHaR TeXHWKa, BHYTPW3aBoACKOW TPaHCNopT, cknaabis 1

5-i MOGKOBCKMIA MEXAYHAPOOHLIA CMMNO3nyM «[NpUBOOHARA TEXHWKA W KOMNOHEHTE! MallWH:» - OKTABPL.

Cnpaek1 0 MEpPONPUATHAX No Ten. +7 495 9931025, e-mail: f@rospto.ru

6 6.2018 nMpuBoab 1 KOMMNOHEHTLI MaLLMH

M.KMoaw



O6opyaoBaHue, KOTOpPOE MOHTMPYETCA B NIONbKe

Mynet ynpagnexwn Llarum Harpy3xu INexTPOHHLIA BNOK OrpaHMuMTENA INEKTPOHHLIA BRoK
B TONEKE npefensHoro rpyaa aHeMoMeTpa

310 |
wMHIREHEPHO- TEXHWYECKNH B P 200 w PO 250 A
“En'"' ﬂ"r.eﬂ 4 | 060py0BaHHA KPAHOB-MaHWMYNATOPOB

>

3A0 "UTU “KPOC*
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