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AHHOTALUN ONYBJIIMKOBAHHbIX CTATEN

BINMUAHUE BENUYUHbI PAOUATIBbHbLIX 3A30POB HA
YACTOTY OBKATKU CTATOPA BPALLAKOLLUMCA
POTOPOM. Yactb 3. Mpumep pacueta
A.H. HUIKNDOPOB, kaHA. TEXH HayK, CTapLUMIA HAYYHbIA COTPYOHUK
A.E. LUOXWH, kaHa. TexH. HayK, CTapLUMIA Hay4HbI COTPYAHUK
WHctuTyT MawmHoBeneHust um. A.A. bnaroHpasosa PAH, r. Mocksa,
Poccusa

Mpennaraetca MaTtemaTuyeckass Modefb obpaTHOro Ge30TPLIBHOTO
[OBWKEHUS (KadeHns) B CTaTope Mo »KeCTKOMY MOALLMMHWKY BpaluatoLerocs
B HEM C 3a30pPOM HECMMMETPUYHOTO rMBKOro potopa npu BrIMskom K Hymio
KO3ppUUMEHTE KOHTaKTHOrO TpeHus. POTop Bpallaetca C MOCTOSIHHOW
YITIOBOW CKOPOCTbIO, COanaHCMpOBaH, He HarpyXeH MOCTOSIHHOW CUITON.
[Mpw aTnx JonyLLeHnsX BrepBble NOKa3aHo, YTO YacToTa COOTBETCTBYHOLLEN
obpaTHoi mpeLieccun poTtopa NogaaeTcs aHanuTudeckomy pacyeTy. OHa
onpepensieTca psgoM HakToOpoB: YacTOTOW BpaLUEHWs! W OTHOLLEHWEM
paauyca potopa K pagavanbHOMy 3a30py B MeCTe NepBOHa4arnbHOMO KOHTaK-
Ta C NOALUMMHUKOM, YacTOTOW COBCTBEHHbIX KonebaHuin onupatoLerocs u
HeonMparoLLEerocs Ha CTatop poTopa, B MEHbLLEN CTEMEHN ero rmpoCKonm-
YeckVMM MOMeHTaMmn 1 B Gorbluei — n3rmbom potopa unv pagnanbHbIM
3330pOM BHe MeCTa NepBOHaYarnbHOTO KOHTaKTa.

KntoyeBble crosa: potop, cTaTtop, BpalleHue, NpeLeccusi, KOHTaKT,
KacaHvie, onvpaHue.

MCNONb30BAHVE METOAOB U MOOENEN HEYETKON
NOrnKn B CUCTEMAX TEXHUWYECKOW AUATHOCTUKMU
PC. AXMETXAHOB, a-p TexH. Hayk, 3aBeflytoLLuii nabopatopuen,
E.®. OYBUHWH, Hay4HbIA COTPYAHWK,
B.N. KYKCOBA, kaHA. 3KOH. HayK, CTapLUMii Hay4HbIA COTPYAHUK
WHctuTyT MawmHoseneHus um. A.A. bnaroHpasosa PAH, . Mockea,
Poccus

PaccmatpuBatoTcs OCHOBHbIE 3Tanbl (POPMUPOBAHNSA CUCTEMbI TEXHU-
YeckoW AMarHOCTVKM, OCHOBAHHOW Ha MPUMEHEHUM HEYETKUX METOAOB.
Cioga OTHOCATCS Co3AaHne MHAOPMALIMOHHON MoAenu obbekTa AuarHoc-
TUPOBaHWs, pa3paboTka Ha ee OCHOBE HEYETKOW MOAENW, ONUChIBaOLLIEN
noeefeHne obbekTa, popmmpoBaHne Groka NPUHATHSA peLLeHns 1 Bbigaun
pekoMeHAaLmin (YnNpasnstoLLmx BO3AENCTBUN).

KntoueBble crnoBa: cuctema TEXHUHECKON ANarHOCTUKN, TEOPUSt HeYeT-
KNX MHOXECTB, METOAbl Y MOAENM HEYETKON MOTVIKU, cUCTeMa HEeYEeTKOro
yrnpaeneHus.

oNnTUMU3ALNA NAPAMETPOB LLIEHTPOBEXXHOIO
HACOCA MO KPUTEPUAM FrABAPUTOB U
KABUTALUOHHbLIX XAPAKTEPUCTUK
A.C. LLUABJIOBCKUW, poLeHr,
A.A. MTPOTOMNOINOB, accucTeHT,
B.B. TKAYYK, ctygeHT
MockoBCKuI rocyaapCTBEHHbIN TEXHUYECKUIA YHUBEpCUTET M. baymaHa,
Poccus

B ueHTpobexHbIX Hacocax MPOMBILLNIEHHOMO Ha3HaveHnst HabnogaeT-
CS1 LUMPOKMIA AManasoH YacToT BpaLLEHKs! pOTOpa U MPUMEHSIEMbIX KaBUTa-
LIMOHHbIX 3anacoB. B gaHHom paboTe nccnegyeTcs BMUsiHWE STUX NapameT-
POB Ha KpUTEpUM rabapuToB 1 KaBUTALMOHHBLIX XapaKTepPUCTMK Hacoca, Anst
Yero npeasnaraeTcs vcnonb3oBaTb MeTof J1M-Tay novicka v CTaBUTLCH 3aaa-
Ya HaNTU MYHMMAarbHOE KONMMYECTBO PaCHETHBIX TOUEK 3TOro MpoLiecca, npu
KOTOPOM [OCTUraeTcs Hamsy4Llee COOTHOLLEHNE NMapaMeTpPOB.

KnioueBble crnoBa: Hacoc, nonarka, poTop, KaBUTALMOHHBIN 3anac,
pacxof, MareMaTuyeckasi Mogerib, Harop, YacToTa BpaLleHust.

AHAIIN3 PABOTbI OCEBOIo0 ABUALIMOHHOIO HACOCA C
OBBbEMHbLIM NPBOOOM
A.C. LUABNOBCKWIA, noueHT,
A.A. MPOTOIMOIOB, accucTeHT,
O.A. BOOBWH, ctyoeHT
MockoBcKkui rocyAapCTBEHHbIN TEXHUYECKUI YHUBEpCUTET UM. BaymaHa,
Poccus

[na onpegeneHns onTMMasibHOrO COOTHOLLEHWST Macchl 1 NoTpebnse-
MOV MOLLHOCTU aBMALIMOHHOTO OCEBOrO Hacoca MNpeniaraeTcs MeToanka
MOCTPOEHNS KOMMPOMMCCHOW KpuBow. OHa CTpouTbCs ANS ABYX NapameT-
poB — AvamMeTpa paboyero korneca 1 3aTpayeHHoM MOLLHOCTU. s Haxox-
OeHVst ToYeK 3ToW KpyBOW npumMeHsietcst metop, JTM-Tay nowvcka.

KrntoyeBble crioBa: 0CEBOW HAacoC, akcuaribHO-MOPLUHEBON MOTOP, Mac-
Ca, MOLLHOCTb, pacxof, Hamop, YactoTa BpalleHusl, KOMMPOMUCCHAs Kpu-
Basi.

BITUAHUE XXECTKOCTU MEXAHUYECKOW
XAPAKTEPUCTUKU ANEKTPOMNPUBOOA HA PABOTY
CTAHA XONoAHOW NPOKATKU TPYB

M.A. MYYKOB, uHxeHep

00O «Tpwony, . Mockea, Poccust

O.N. OCUIOB, g-p TexH. Hayk, npoceccop

HayuyHo-nccnegoBarenbckun yHuBepeuteT «MOCKOBCKMIA SHEPreTuieckuin
nHeTUTyT» (M3AW), Poccus.

B psine anekTponpyBOAOB CTAHOB XOMNOAHOW NpoKaTku Tpyb, He nmeto-
LLMX MAXOBUKOB B UX KUHEMATUYECKUX 3BEHbSIX, B 3aMKHYTbIX MO CKOPOCTU
cucTemax ynpasreHUst UCMoNb3yeTCs UCKYCCTBEHHOE CHVKEHWE PesyrbTu-
PYIOLLEN XECTKOCTU MEXaHW4EeCKOW XapaKTepuUCTVKU MpvBoda 3a CYeT
BblOOpa COOTBETCTBYIOLLIErO TUMa perynsTopa ckopoctu. B cTaTbe paccmar-
pUBaETCH BUSIHWE BbIOPAHHOW XECTKOCTU MEXaHNYEeCKOW XapaKTepucTukv
arekTpornpmeBoga Ha kornebaHns MOMEHTa [MaBHOrO MpMBOAA CTaHa npu
N3MEHEHVSX Harpysku ero pabodero opraHa.

KnioyeBble crioBa: xonogHas npokartka Tpyb, rmaBHbIii 31eKTPOrnpyBOL,
npeobpasoBatenib 4acTOTbl, XECTKOCTb MEXaHN4ECKOW XapaKTepUCTVKM
NPVBOAA, PEryrsiTOP CKOPOCTW.

TPEHAXEP MO KYPCY HAYEPTATEJIbHOA FEOMETPUU
M.W. LUBEL, kaHA. TeXH. HayK, AOLEHT

Obcyxpaetcst npobnema LenecoobpasHoCT! NpenofaBaHns HadepTa-
TENbHOWN reoMeTpUM B By3aXx C TOUKU 3PEHVS Pa3BUTUSI MPOCTPAHCTBEHHOMO
MbILUNEHNS Y CTYAEHTOB 1 OCBOEHUS HABbIKOB YTEHUS U KBaNMULMPOBaH-
HOMO COCTaBMEHUSI YEPTEXEN, HEOOXoaMMbIX UHXeHepy. [ns 3Ton uenu
paspaboTaHo 1 nNpedcTaBneHo y4ebHoe nocobue, kak acheKTUBHbIN Tpe-
Haykep Mo Kypcy HayepTaTeNbHOWM reoMeTpum.

ABTOMWP 100 JIET HA3ALQ. MUHTEPECHbIE MNOAPOBHOCTU
Mup JeoHnaosuy UBPAVIIEBWY, HayuHbIii o6ospesaTterns

HekoTopble hakTbl BEKOBOW [ABHOCTW, MOKasbiBatoLLme ocopmneHme
[JOKYMEHTOB W MpaBWI, pernaMeHTUpYLLMX NMOpsSiAoK B NpoLecce AOPoX-
HOro [ABWXEHWS, Korda aBTOMOOWUMb elle He Obin AOMUHMPYHOLMM ero
YHYaCTHUKOM.

ABSTRACTS OF PUBLISHED ARTICLES

EFFECT OF RADIAL CLEARANCES ON THE ROLLING
FREQUENCY OF STATOR BY ROTATING ROTOR

Part 3. worked example1

Andrey N. NIKIFOROV, Cand. Tech. Sci., Senior Staff Scientist
Alexander E. SHOKHIN, Cand. Tech. Sci., Senior Staff Scientist
Blagonravov Mechanical Engineering Research Institute of RAS,

Moscow, Russia

We propose a mathematic model of reverse unseparated motion (roll-
ing) 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

4 1-2.2018 MpuBoab! 1 KOMNOHEHTBI MALLKH

' MKMaw



NHO®OPMALINA

precession can be calculated analytically. The frequency is determined by
following parameters: rotational speed; ratio of rotor radius and radial
clearance in the place of initial contact with the bearing; natural frequen-
cies 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.

APPLICATION OF METHODS AND MODELS OF FUZzY
LOGIC IN TECHNICAL DIAGNOSTICS SYSTEMS?
Rasim S. AKHMETKHANOV, Dr. Tech. Sci., Head of the Laboratory,
Evgeny F. DUBININ, Researcher;
Varvara |. KUKSOVA, Cand. Econ, Sci., Senior Researcher
Blagonravov Mechanical Engineering Research Institute of RAS,
Moscow, Russia

The article deals with the main stages of the creating of a technical
diagnoctics system based on the application of fuzzy methods. This
includes the creation of an information model for the object of diagnosis,
the development on its basis of a fuzzy model that describes the behavior
of the object, the formation of a decision-making unit and issuing
recommendations (control actions).

Keywords: technical diagnostics system, fuzzy sets theory, fuzzy logic
methods and models, fuzzy control system

PARAMETERS OPTIMIZATION OF CENTRIFUGAL PUMP
ACCORDING TO THE CRITERIA OF SIZE AND CAVITATION
CHARACTERISTICS?
Aleksandr S. SHABLOVSKY, Associate Professor,
Aleksandr A. PROTOPOPQV, assistant,
Veniamin V. TKACHUK, student
Bauman Moscow State Technical University (BMSTU), Russia

The industrial use of centrifugal pumps there is a wide range of rotor
speeds and applied cavitation reserves. In this paper the influence of
these parameters on the criteria of size and the cavitation characteristics
of the pump, which method is proposed to use PL-tau search and be
tasked to find the minimum number of calculation points of the process,
which achieves the best correlation parameters.

Keywords: pump, blade, rotor, cavitation reserve, flow, mathematical
model, head, speed.

ANALYSIS OF THE WORK OF AVIATION AXIAL PUMP DRIVE
SURROUND*

Aleksandr S. SHABLOVSKY, Associate Professor,

Aleksandr A. PROTOPOPOQV, assistant,

Dmitry A. VDOVIN, student
Bauman Moscow State Technical University (BMSTU), Russia

To determine the optimum ratio of weight and power consumption of
the axial pump aviation technique proposed for constructing a compromise
curve. It is constructed for the two parameters - diameter of the impeller
and the consumed power. To find the points on this curve the method
PL-tau search.

Keywords: pump, hydromotor, hydraulic machine, flow, mathematical
model, head, speed, aviation.

INFLUENCE OF THE RIGIDITY OF THE MECHANICAL
CHARACTERISTICS OF THE ELECTRIC DRIVE ON THE
OPERATION OF THE COLD ROLLER?®
Pavel A. PUCHKOQV, Engineer
00O «Triol», Moscow, Russia
Oleg I. OSIPQV, Dr. Tech. Sci., Professor
Scientific research university «MPEI», Moscow, Russia

In a number of electric drives of cold rolling mills of pipes that do not
have flywheels in their kinematic links, in closed-speed control systems,
an artificial reduction in the resulting stiffness of the mechanical
characteristics of the drive is used by selecting the appropriate type of
speed controller. The article considers the influence of the selected
stiffness of the mechanical characteristics of the electric drive on
fluctuations of the moment of the main drive at changes of loading of its
working body.

Keywords: cold rolling of pipes, main electric drive, frequency
converter, rigidity of mechanical drive characteristic, speed controller.

SIMULATOR FOR THE COURSE OF DESCRIPTIVE
GEOMETRY®
Mikhail I. SHVETS, Cand. Tech. Sci., Associate Professor

The questions of formation of design qualification of students of
problem of the advisability of teaching descriptive geometry at high
schools in terms of development of spatial thinking in students and the
development of reading skills and skilled drawing drawings engineer
re-quired. For this purpose, we developed and submitted a tutorial, as
an effective simulator for the course of descriptive geometry.

AUTO WORLD 100 YEARS AGO. INTERESTING DETAIL’
Mir L. IZRAILEVICH, Scientific Analyst

Some facts of a century ago, showing the execution of documents
and rules governing the order in the process of traffic, when the car was
not yet the dominant participant.

1-p.2;2-p.6;3-p.12;4-p.14;5-p. 17;6 -p. 20; 7 - p. 23.
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