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NHO®OPMALINA

AHHOTALUN ONYBJIMKOBAHHbIX CTATEN

PACIMNPEOENEHUE HATPY3KU MO TENAM KAYEHUA
B PONMMKOBbLIX NOoAWUNMHUKAX NMPU HAINTUYUA
3A30POB
&.I HAXATAKAH, a-p TexH. Hayk, Be4yLLWA HayYHbIN
COTPYAOHMK
WHcTuTyT MawwmnHoBeaeHus um. A.A. bnaroHpasosa PAH,
r. MockBa, Poccus
0.®. HAXATAKAH, marnctpaHt
MocCKOBCKMI aBMaLMOHHBIN UHCTUTYT (HaLMOHamnbHbIN
uccrnegosartenbCckui yHuBepcuTeT), Poccust
MNpviBeaeHo aHanuTU4eckoe OnpeaerneHne pacnpegeneHus
Harpyskv no Tenam KavyeHusi B pOrMKOBbIX NMOALUMMHMKAX, a Tak-
e napameTpbl B HUX NPV HaNM4uM pagnanbHOro 3asopa: Makcu-
ManbHas Harpyska Ha ponuK B MOALUMMHWKE, NepemeLleHne u
XKEeCTKOCTb MOALUMMHMKA, KONIMYECTBO Harpy>KeHHbIX POSNKOB.
KnioueBble cnosa: ynpyras nogatnvBOCTb MOALWMMHUKOB,
KOMNMYECTBO Harpy>eHHbIX PONUKOB, 3a30p B MOALLMMHMKE, XKec-
TKOCTb MOALUMMHMKA.

BIMUAHUE BENMWYUHDbI PAOUATIbHbLIX 3A30POB
HA YACTOTY OBKATKU CTATOPA BPALLAKOLLMMCA
POTOPOM. YacTtb 2: aMHaMuyeckasa CTopoHa 3agayuu
A.H. HUKND®OPOB, kaHA. TexH. HayK, CTapLUMiA Hay4HbIN
COTPYAOHMK
WHcTuTyT MawmnHoBeaeHus um. A.A. bnaroHpasosa PAH,
r. MockBa, Poccus

Mpennaraetca matematnyeckas mogens obpatHoro 6e3oT-
PbIBHOMO ABWXEHWUS (Ka4eHUs1) B cTaTope Mo XeCTKOMY MOALUMM-
HVKY BpaLlaloLlerocs B HeM C 3a30pOM HECMMMETPUYHOIO M1o-
Koro potopa npv 6nmskom K Hymto ko3 PULMEHTE KOHTAKTHOIO
TpeHusl. PoTop Bpalyaetcs ¢ MOCTOSIHHOW YIIOBOW CKOPOCTHIO,
cbanaHcupoBaH, He HarpyxeH MOCTOSIHHOM cunon. [Mpyu aTux
OONyLUeHNsIX BrepBble MOKasaHOo, YTO YacToTa COOTBETCTBYHO-
wen obpaTHoW npeLieccuy poTopa nogaaeTcst aHanMTUHeCKoMy
pacueTy. OHa onpepensieTcs psAoM akTopoB: YacTOTON Bpa-
LLEEHNs1 U OTHOLLEHVEM pajuyca poTopa K paguansHoMy 3a3opy
B MecTe nepBoHa4anbHOro KOHTaKTa C MOALLIMMIHWUKOM, YacTOTOM
cobCcTBEHHBIX KonebaHui onupatowerocs 1 Heonuparowerocs
Ha cTaTop poTopa, B MEHbLLUEW CTENEHN €ro MMpPOCKOMUYECKUMU
MOMeHTamu 1 B BonbLuei — n3rMbomM poTopa Unu paguanbHbIM
3a30pOM BHE MecTa NepBOHaYanbHOro KOHTakTa.

KnioueBble crnoBa: poTop, cTaTtop, BpallieHue, npeLeccus,
KOHTaKT, KacaHue, onvpaHue.

NMEPCNEKTUBHOCTb CMNUPAIIbHbIX MHEBMO-
MOTOPOB NPU CPABHEHUUN NX XAPAKTEPUCTUK C
NMOPLWUHEBLIMA U MNACTUHYATbIMU AHATIOTAMU
B.A. VBJIEB, kaHAa. Tex. HayK, CTapLUMiA Hay4HbIA COTPYAHMK,
H.K0. HOCOBA, Mnaawmii Hay4HbIA COTPYAHMK

WHctuTtyT MawwnHosegeHua um. A.A. bnaroHpasosa PAH,
Mocksa, Poccusi

MpeacraeneHbl pesynsTaThl SKCNepUMeHTanbHOro nccneno-
BaHWS CriMpanbHOW MallivHbl, paboTalollein B pexumMe nHeBmo-
moTopa. MonyyeHbl MexaHU4eckme 1 pacxodHble XapakTepucTu-
K1, KO3hMULIMEHT yTeuek, a Takke rnokasaTenu yaenbHoro pac-
Xo[a Bo3gyxa W ydenbHoW MoLlHOCcTW. [MpoBedgeH aHanms u
CpaBHeHMe MosyYeHHbIX XapakTepUCTUK C aHanorMyHbIMm1 rnoka-
3aTenamy pagmanbHO-MOPLLUHEBbIX U MNacTUHYaThIX NHEBMOMO-
TOPOB COMOCTABVMOWM MOLLHOCTM, BbIMyCKaeMbIX BEAyLMMM
MUPOBbLIMU NMPOV3BOAUTENSAMMN.

KnioueBble crosa: crnupanbHas MalluuHa, MNHEeBMOMOTOp,
MeXaHN4YecKmne XapaKkTepUCTUKN.

AHAJIU3 TOYHOCTW BbINOJIHEHUA PABOT
PABOYUM MEXAHM3MOM OOHOKOBLLUOBOI'O
OKCKABATOPA
A.[l. TEPEHTBEBA, accucteHT
MockoBCKMI rocyaapCTBEHHbIN TEXHUYECKUA YHUBEPCUTET UM.
H.3. baymaHa, Poccus

B ropoackux ycnoeusix HeobxoaMMO NMPUMEHEHWE BbICOKO-
TOYHBIX CTPOMTENbHBLIX MALUUH, B CUCTEMAX YNpaBneHusi KOTo-
pbix HaMbornee WMPOKOe pacnpoCTpaHeHWE MOMNy4Ynnv aganTme-
Hble MeToabl ynpasneHusi. PaspaboTaHHasi paHee Matematu-
Yyeckas MoAernb MO3BOSSeT OLUEHUTb TOYHOCTb pPaboT, NPoun3Bo-
ONMbIX paboyMM MexaHM3MOM OOHOKOBLUOBOMO 3KcKaeaTtopa,
npoaHanuanpoBaTb BO3MOXHblE€ WCTOYHUKN TEOMETPUYECKON
MOrpeLLIHOCTM U COCTaBUTb pabodyto obractb M 30HY 06CnyXu-
BaHWs, NpeacTaBeHHble B HacTosiLLel cTatbe. [ns nosblweHus
TOYHOCTM paboyero MexaHu3ma 3KckaBaTopa npeanaraetcs
HECKOIbKO MyTeN peLleHus.

KniouyeBble crnosa: OQHOKOBLLOBbLI/ 3KCKaBaTop, MateMaTu-
Yyeckasi MoZernb, cucTemMa yrnpaBneHusl, TOHHOCTb.

nPMBOAbI U X KOMIMOHEHTbI HA OCEHHUX
MEXOYHAPOLOHbIX MPOMbBILUJIEHHBIX
BbICTABKAX B MOCKBE
M.J1. USPAUITEBWY, Hay4HbI 0603peBaTenb

MpenctaBneHbl MHTEPECHble 3KCMoHaTbl MpoLleawnx B
okTsi6pe B LIBK «3kcnoueHTp» BbICTaBkM «Arponpogmall» ¢
y4yacTvemM npou3BOAUTENEN MNPUBOLOB Pa3fUYHbIX TUMOB U
Ha3Ha4YeHus, a TaKkkKe X KOMMOHEHToB, U HaunoHanbHon kuTam-
CKOW BbICTaBK/ MaLLUMHOCTPOEHMWS M MHHOBALIMOHHOW NPOoayKUum
«MACHINERY», rae 4eMOHCTpupoBanu CBOK NpoayKLmnio 6onb-
LLIOE KONMMYECTBO KOMMaHWUA, NPOU3BOASALUMX PeayKTopbl, MHEB-
MOMPUBOAbI U MHEBMOLMIMHAPLI, ANEKTPOoABUraTeNN PasfNYHbIX
TUMNOB M ApYyrve BUAbl NPUBOAHbIX YCTPOWCTB.

MOCKOBCKU/ NOOABEMHO-TPAHCMNOPTHbIN
®OPYM MNT®-2018. MPOrPAMMA MEPOMPUATUA

[aHa kpaTkasi uHopmaLms U cocTaBe, MecTax U BpeEMEHU
NpoBeaeHNsT MeponpusATMA popyma, KOTOPLIA COCTOMTCS B
Mockse 23 — 25 anpensa 2018 r.

ABSTRACTS OF PUBLISHED ARTICLES

LOAD DISTRIBUTION ON ROLLING BODIES IN
ROLLER BEARING AT PRESENCE OF CLEARANCE!
Filaret G. NAKHATAKYAN, Dr.Tech.Sci., Leading Researcher,
Blagonravov Mechanical Engineering Research Institute of

RAS, Russia

David F. NAKHATAKYAN, Magistrant,
Moscow Aviation Institute (National Research
University), Russia
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NHO®OPMALINA

Article presents analytical determination of load distribution
on rolling bodies in roller bearings, as well as their parameters at
presence of radial clearance: peak load on roller in bearing; dis-
placement and rigidity of the bearing; amount of loaded rollers.

Keywords: bearing flexibility; amount of loaded rollers; clear-
ance in bearing; bearing rigidity.

EFFECT OF RADIAL CLEARANCES ON THE
ROLLING FREQUENCY OF STATOR BY ROTATING
ROTOR
Part 2: dynamic part of problem2
Andrey N. NIKIFOROQOV, Cand.Tech.Sci., Senior researcher
Blagonravov Mechanical Engineering Research Institute of
RAS, Moscow, Russia

We propose a mathematic model of reverse unseparated
motion (rolling) of rotating rotor on rigid bearing in the stator
when contact friction coefficient is close to zero. Rotor rotates
with constant angular velocity and is balanced, not loaded by
constant force, asymmetric and flexible. With these assumptions
it is shown that frequency of the backward rotor precession can
be calculated analytically. The frequency is determined by follow-
ing parameters: rotational speed; ratio of rotor radius and radial
clearance in the place of initial contact with the bearing; natural
frequencies of rotor supported or unsupported by the stator;
gyroscopic moments; rotor bending and radial clearance outside
the place of initial contact.

Keywords: rotor, stator, rotation, precession, contact, touch,
support.

COMPARISON OF PISTON, VANE AND PERSPECTIVE
SCROLL AIR MOTORS PROPERTIES?
Vladimir I. IVLEV, Cand. Tech. Sci., Senior researcher
Natalia Y. NOSOVA, Junior researcher
Blagonravov Mechanical Engineering Research Institute of
RAS, Moscow, Russia

The experimental results of testing scroll machine in air motor
mode, such as mechanical and flow performance, leakage coef-

ficient, specific volume and weight power are presented. These
results are analyzed and compared with the same properties of
radial — piston and vane air motors with equal power.

Keywords: air motor, scroll expander, mechanical character-
istics.

PRECISION ANALYSIS OF EARTHWORKS MADE BY
SHOVEL EXCAVATOR*
Arina D. TERENTEVA, Assistant
Bauman Moscow State Technical University (BMSTU), Russia
Usage of high-precision machinery is necessary for solving
the challenge of urban infill. Accuracy increase is usually
obtained by usage of control systems, while the active control is
the most common one. The mathematical model developed
allows evaluating precision of shovel excavator working process,
providing way to analyze kinematical and technological inaccu-
racy and its sources. Ways of inaccuracy decrease are provided
in this article.
Keywords: shovel excavator, mathematical model, automatic
control system, precision.

DRIVES AND ITS COMPONENTS AT AUTUMN
INTERNATIONAL INDUSTRIAL EXHIBITIONS
IN MOSCOW?®
Mir L. IZRAILEVICH, Scientific Analyst

Article reviews interesting devices exhibited in October in
«Expocenter» during «Agroprodmash» and National China
Exhibition of Machinery and innovative products «MACHINERY ».
Many companies presented different types of drives, gears, air
motors and actuators, different types of electromotors and other
drive devices.

MOSCOW HANDLING AND TRANSPORTING FORUM
MPTF-2018. AGENDA®

Article provides agenda of MPTF-2018 forum, which takes
place in Moscow on 23-25 April 2018.

1-p.2;2-p.53-p.10;4-p.14;5-p. 18;6-p. 22
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MHorocyHKUnoHanbHblie npubopbl 6esonacHocTy

i hE n EM Hosoe nokoneve cneyuanusuposaxHbix ycTpoiicTs oGecneyenys
6e3onacHoOCTH rpy30nNogbeMHOi TeXHUKW, CO3AaHHOe C Y4eTOM

MHOFONETHEro OnbiTa NPOW3BOACTBA U IKCNNyaTalun orpaHuyMTenei

P ——————————— rpy30noabLEMHOCTH PasnWYHOro HasHa4YeHun, a Take TpeboeaHuin
FHOr D BLIOHAAIGHEIR AeACTBYIOLWMX HOPMATUBHBIX AOKYMEHTOB. KOHCTpykUua npubopos, ux

: nporpammHoe ofecneyeHne W WMPOKMEe BOIMOXKHOCTM NO aganTayum
Pgu m%ﬂ ?m 1 , NO3BONAIOT 06ECNSYUTE HAAGKHYIO 3ALMTY U YHKUMOHMPOBaHHE
: ' npakTU4eckn nioboil rpy3onoabLeMHON MallukHbl B COOTBETCTBAM C

e TpeGoBaHUsAMM 3aKa3umnka.

Netedvn 2

© & I’:ﬂ MNBEM-1 - gns kpaH-6anok W anekTpoTaneil, MOCTOBbLIX W KO3NOBbIX KPAHOB C
: ogHow nebBegkon, kpaHoe-wrabGenepos, 683 perucTparopa NnapaMeTpos.

MBEM-2 - gnA nwbbiX KPAHOB MOCTOBOTO TWNA, C PETMCTPaTOPOM NapamMeTpoE.

CaaBuxa Pemum

NMEM-3 — gna nopTanbHeBIX KPAHOB PA3NWMYHONO TUNA C NOCTOAHHOW MNK
nepemMeHHON rpy3onogLeMHOCTEID.

NBM-4 - ana kpaHoB TpyGoyknaa4mkos.

BoamowmHa apantayua npubopoe NEM ans gpyrux sMA0B rpysonogbemMHOMR

npubop NbBM-2.3.2 TeXHUKM.

141281, MockoBsckas obn., r. UBaHTeeBka, CaHaTopHbii npoesa, 4.1




