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AHHOTALUN ONYBJIMKOBAHHbIX CTATEMN

NCCNEAOBAHUE CTPYKTYPbI MNMAHETAPHbIX
MCMNMONHUTEJNIbHLIX MEXAHU3MOB BO3BPATHO-
BPALLATENIbHbIX NEPEMELLMBAIOLLUX YCTPOUCTB
A.A. NMPUXOObKO, crapwmi npenogasaTenb

KybaHckuin rocyaapCTBEHHBI TEXHONOMMYECKUA YHUBEPCUTET, T.
KpacHogap

MNpennoxeHo B KavyeCcTBEe WCMOMHUTENbHLIX MeEXaHW3MOB
nepemMeLLMBaloLLMX YCTPOMCTB MCNOMb30BaTb MMaHeTapHbIe
nepefavn ¢ HekpyrmbimMy 3yByaTtbiMy Koflecamm, KOTopble MO3BO-
naT NnpeobpasoBaTb BpallaTenbHOe ABVKEHWEe Bana gsurare-
ns B BO3BpaTHO-BpallaTenibHoOe [ABWXeHue pabouero oprana.
PaspaboTaHbl HOBbIE KUMHEMAaTWMYECKME CXeMbl MNiaHeTapHbIX
nepefay v NPoBedeH X aHanms ¢ NOMOLLIO CTPYKTYPHOW MaTe-
MaTU4YeCKon MOAENN MEXaHW3MOB M MaluH. PaccMoTpeHsbl
ypaBHOBELLEHHbIE ABYXCATEMUTHbIE MEXaHU3MbI, HE MEIOLLNE
M30bITOYHbIX CBA3EW, cAefnaHbl BblBOAbI O BO3MOXHOCTU UX
AanbHenLwero NpakTM4eckoro NPUMeHeHus.

KnioueBble cnoBsa: nepemelunBaroLlee yCTPOWCTBO, NnaHe-
TapHbI MEXaHn3M, annunTuyeckme 3ybyatble koneca, BO3BpaT-
HO-BpallaTternibHoe ABWKEHWEe, CTPYKTYPHbIN aHanms, CTPYKTYp-
Has MaTtematuyeckas Mmogerb.

MCCNEOOBAHUE MYCKA LLEHTPOBEXXHOW CUCTEMbI
NMEPEKAYKU TOMJIMBA HA OTKPbITYHO 3AOBUXKY
M.O. OEPEBAHKO, maructpar,
Bnagumnp Onerosuy JIOMAKWH, g-p TexH. Hayk, npodeccop,
Muxaunn Bayecnasosud PABUHWH, kaHg. TexH. Hayk, AOLEHT
MOCKOBCKUI rocyAapCTBEHHbIN TEXHUYECKUN YHUBEPCUTET UM.
H.3. baymaHa, Poccusa

PaccMoTpeH nyck LEeHTPOBGEXHOro Hacoca Ha OTKPbITYHO
3a[BWXKY, BpallleHe poTopa KoToporo obecnedvBaeTcs ruapo-
MOTOpPOM, B CUCTEME, OCHALLEHHON PEerynaTopoM 4acToThbl Bpa-
LweHus. [Ins pelleHns 3TON 3agayvm cocTaBrieHa MateMaTuyec-
Kasi Mofenb npouecca pasroHa arperata, norydeHbl pesyrnbra-
Tbl, 0OOCHOBbIBaOLLME LIENECO0OPA3HOCTb BKIHOUYEHUS CUCTEMBI
6e3 3agepXKkn Mexay OTKpbITUEM 3a4BWKEK rTMAPOMOTOpa U LieH-
TpobexHoro Hacoca. PaccmoTpeHa paboTa cucTeMbl Npy MeHs-
IOLLIEMCST AaBMNEHUN MUTAHUS.

KntodeBble cnoBa: LEHTPOOEXHbIM HAcoC, MYCK Ha OTKPbITYHO
3aBWXKKY, MatemaTnyeckass Mogenb, rmaponpueogd, nepekadka
Tonnmea.

BITUAHUE NPOOONBbHOM COCTABJAIOLLEA TOKA
CTATOPA HA BEJIMYUHY NOTEPb B ABUIATEJE
C MMNb30W CUHXPOHHOIO FrEPMETUYHOIO
SNEKTPOHACOCA
E.B. BONOOWH, acnupaHr,
O.N. OCUINOB, a-p TexH. Hayk, npodeccop
dIrBOY BO «HauuoHanbHbI nccnegoBaTenbeKuii
yHuBepcuTteT MOW», 1. Mocksa
PaccmoTpeHbl NpuyrHbl BO3HUKHOBEHUS MOTEPb B CUHXPOH-

HOM fABuratene B COCTaBe repMeTWYHOro arnekTpoHacoca. Ha
OCHOBE aHanm3a BeKTOpHbIX AvarpamMm Ans aAsuratens 6e3 runb-
3bl M C MMb30M AoKa3aHa BO3MOXHOCTb CHUXKEHUSI CYMMapHbIX
noTepb MOLLHOCTM BO3AEWCTBMEM Ha MPOAOIbHYH COCTaBIsHoO-
LLItO ero Toka cTaTtopa. PesynbtaThl aKcneprMeHTanbHbIX uccrne-
[OBaHWIA [N KOHKPETHOIO ABWUraTens noATsepauny addeKkTms-
HOCTb MPVYMEHEHUs NpefnaraeMoro nyT yMeHbLUEHWS! NoTepb.

KnioyeBble crnoBa: repMeTU4YHbIN 3MEeKTPOHACOC, CUHXPOH-
HbI1 ABUraTenb, NpeobpasoBaTenb YacToThbl, BEKTOPHOE yrpaBs-
neHne, NoTepy MOLLIHOCTH.

CNoCcobbl CHNXXKEHUA U3HOCA KOJNECHbIX NAP
nogBUXXHOIO COCTABA
[.B. TMA3YHOB, kaHanaaTt TEXHUYECKUX HayK, OOLEHT
PocToBCKkuiA rocynapCTBEHHbI YHUBEPCUTET NyTen coobLLeHns
(PTYMC), Poccus

PaccMoTpeHbl OCHOBHbIE HeucnpaBHOCTM BaHaaxewn Korec-
HbIX Nap, METOAbl WX AWArHOCTMKW, MPUYUHBLI YBEMUYEHUS ©
COBpEMEHHbIE CMOCOObI CHWKEHWUS MHTEHCMBHOCTW M3HaLLMBa-
HWUS Kornec MoaBWXKHOro coctasa. lNprBeaeHbl NpYMepbl TEXHO-
oMM NNa3MeHHOrO YMPOYHEHMS Ha MpUMepe KOMecHbIX nap
rpy3oBoro anektpoBo3a cepun 20C4K [JoHuyak, npuHUMN Oenc-
TBMS KOIECHO-TOKAPHOrO CTaHka Mo OBTOYKE KOMecHbIX nap
BbICOKOCKOPOCTHOrO anektponoesga «CancaH». PaspaboTaHbl
yCTaHOBKM 1 06OpyaoBaHWe, NO3BOMSHOLME ONTUMU3MPOBATb
npouecchl pa3paboTkM M UCMbITAHUIA TPUOOTEXHNYECKUX MaTe-
pvanos, nybpvkaumMu Konec nogBUXHOIO COCTaBa, YMeHbluasi
NPy 3TOM U3HOC UX rpebHen.

KntoyeBble crioBa: MOBbIWEHHbIA WM3HOC, KOmecHas napa,
MOBEPXHOCTHOE YMPOYHEHMEe, TpMBOTEXHWYECKNe MaTepwuansl,
onTummnsaums npodunst o6To4KM, NOABUKHOW COCTaB.

UCCNEAOBAHUE AMHAMUKU PbIHKA B PA3JTMYHbLIX
MOOENAX
E.B. IEOOBCKAfA, kaHA. TexH. Hayk, AOLEHT
Poccuiicknii TexHnyeckuii ynusepeutetr MUP3A, . Mockea
A.B. CMOPIOHCKUW, a-p cus.-maT. Hayk

MocTpoeHbl AMHaMUYeckne MoLeny KOHKYPEHTHbIX PbIHKOB,
cnpaBeanvBble B KPAaTKOCPOYHOW NEePCMeKTNBE, KOraa CTPyKTypa
NPOW3BOACTBEHHOIO KanuTana MoXeT cHMTaTbCsi MOCTOSIHHON. B
MOZeNnsX y4TeHbl 3ana3ablBaHus B NPUHATUM PELLEHWI, KaK Npo-
n3BoauTeENen, Tak n nokynarternen. B mogens BBegeH v Tpetun
yYacCTHWK — NpoAaBeL, Uy ONTOBKMK (KNagoBLLMK), KOTOPbIN akKy-
MYNMpYeT 3anacbl 1 ynpaenseT LeHon npogax. [okasaHo, 4To
npy CTPEMIEHUU K CTabUNM3aLMn BENUYMHBI 3anacoB YCTONYU-
BOCTb pbIHKa ONpeaensaerca TaKTUKOW ynpaBneHus LLeHON, KOTo-
pyto BbIGUpaeT npoaasel, (NpoJormKkeHne crartbm, Havano B Ne 5
3a 2019 rop).

KntoyeBble crnoBa: KOHKYPEHTHbIN PbIHOK, AMHaMuyeckasi
MoZenb, Npou3BOAMTENb, MpoAasel, MNokynatenb, crtabununsa-
UMSi BEMWYMHbBI 3anacos.

4 6.2019 nMpuBoab! 1 KOMMNOHEHTLI MALLMH
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ABSTRACTS OF PUBLISHED ARTICLES

STRUCTURAL ANALYSIS OF THE ROTATIONALLY
RECIPROCATING STIRRED TANK PLANETARY
ACTUATORS
Alexander A. PRIKHODKO, Senior Lecturer
Kuban State Technological University, Krasnodar, Russia

It is proposed to use planetary gears with non-circular
gearwheels as actuators of stirred tanks, which allow to convert
the rotational motion of the motor shaft into rotationally
reciprocating motion of the impeller. New kinematic schemes of
planetary mechanisms have been developed and their analysis
has been carried out using a structural mathematical model of
mechanisms and machines. There are considered balanced two-
satellite mechanisms that do not have redundant links, and draw
conclusions about the possibility of their further practical
application.

Keywords: stirred tank, planetary mechanism, elliptical gears,
rotationally reciprocating motion, structural analysis, structural
mathematical model.

STUDY OF STARTING A CENTRIFUGAL FUEL TRANSFER
SYSTEM TO AN OPEN VALVE2
Maksim O. DEREVJANKO, undergraduate,
Vladimir O. LOMAKIN, Doctor of technical Science, Professor,
Mikhail V. RYABININ, Candi. of techn. Sciences, associate
Professor
Moscow State Technical University n. a. N.E. Bauman, Russia
Start-up of a centrifugal pump with an open gate valve, the
rotation of the rotor which is provided by a hydraulic motor, in a
system equipped with a speed controller, is considered. To solve
this problem, a mathematical model of the process of accelerating
the unit has been compiled, results have been obtained that
justify the feasibility of turning on the system without delay
between the opening of the valves of the hydraulic motor and the
centrifugal pump. The operation of the system with changing
supply pressure is considered.
Keywords: centrifugal pump, start pump at open gate valve,
mathematic model, hydraulic actuator, fuel transfer.

THE INFLUENCE OF THE LONGITUDINAL COMPONENT OF
THE STATOR CURRENT OF A SYNCHRONOUS SEALED
ELECTRIC PUMP WITH A SLEEVE ON THE MAGNITUDE OF
THE LOSSES IN THE ENGINE3

Evgeni V. VOLODIN, postgraduate student,

Oleg I. OSIPQV, Doctor of technical Sciences, Professor
National Research University Moscow Power Engineering
Institute (MPEI), Russia

The article discusses the causes of losses in a synchronous
motor with a sleeve for sealed electric pumps. Based on the
analysis of vector diagrams for a synchronous motor without a
sleeve and with a sleeve, the possibility of reducing the total
power loss by acting on the longitudinal component of its stator
current has been proved. The results of experimental studies for
a specific engine confirmed the effectiveness of the proposed way
to reduce losses.

Keywords: hermetic electric pump, synchronous motor,
frequency converter, vector control, power loss.

WAYS TO REDUCE WEAR OF WHEEL PAIRS ROLLING
sTock4
Dmitry V. GLAZUNOV, Cand.of techn. Sciences, associate
Professor
Rostov state University of railway engineering, Russia

The main malfunctions of the wheelset bandages, methods
for their diagnosis, causes of increase and modern ways to
reduce the intensity of wear of the wheels of the rolling stock.
Examples of plasma hardening technology are given on the
example of wheel pairs of 2ES4K Donchak series freight electric
locomotive. The principle of operation of the wheel-lathe on
turning of wheel pairs of the high-speed electric train «Sapsan».
The production process of creation of tribotechnical materials,
allowing to optimize the process of lubrication, while reducing the
wear of the ridges of the wheels of the rolling stock.

Keywords: increased wear, wheelset, surface hardening, tribo-
technical materials, optimization of turning profile, rolling stock.

RESEARCH OF MARKET DYNAMICS IN VARIOUS
MODELS®
Ekaterina V. LEDOVSKAYA, Cand. Tech. Sci., Associate
professor
Russian Technical University MIREA, Moscow
Andrey V. SMORGONSKY, Doctor of Phys.-Math. Science
Short term dynamic models of competitive markets were cre-
ated and studied in the article. Production capital structure
assumed to be constant for the study. Delays in the process of
decision making by producers and buyers were taken into consid-
eration. Also, a third participant (seller or wholesaler), which accu-
mulates stock and regulates prices, was introduced to the model.
It was shown that the seller’s price management tactics define the
stability of market equilibrium, when stock aims for stabilization.
Continuation of the article, beginning in No. 5 for 2019.
Keywords: competitive markets, dynamics model, producer,
seller, buyer, stock stabilization.

1-p.2,2-p.53-p.84-p.11,5-p. 16
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|Hepeaunwie| |Wecmapennme | Crupoudiee| | odescHse | | Onopree | |Mnamghopmenmeie| | Wmabenepe|
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Mexanuveckoe obopydoaanue (pedykmops!, spelithepsl, 2pyicasie
KproKu, Gnoky, Wruesl, Mythmel, kaHamsi, cmpons!, xodoakle koneca,
mpaHcnopmepHan NeHma, ponuxkoonopk! u dp.)

Snexmpodeuzamenu v nyckopezynupylowan annapamypa
(RaHenu, koHmMponnepsl, NYCKaMenu, KOHEYHbIe ebIKTHYa-
mesnu U 02paHuYUment, KHONoYHBIe Mocmel U dp.)
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OGopyAoBaHMe IKCKABATONOB KPIOKOM C cUCTeMOu 6e30nacHoCTH

OKM-1.600W

OrpaHuuuTens rpysonoabemHocTi 0KM-1.600W npeaHa3HayeH Ans YCTaHOBKM Ha KpaHbl- 3KCKaBaTopbl, 060pyA0BaHHbIE
rPY30BbiM KPHOKOM, C Lie/bio UCKNIOYEHIUs NeperpysKku npu pabote aKckaBaTopa B peXXuUMe KpaHa, a Takxe Ans
NpeaynpexaeHns MalMHUCTa O Neperpyske NyTeM BKAKYEHUS NPEABAPUTENbHON U 3anpeLLatoLLen CUrHanusaumn.
OrpaHuyutens 0KM-1.600W ocywecTenser npeobpa3oBaHue CUrHaNoB, NOCTYNaoLLMX C PasnuyHbIX AaTYUKOB,
YCTaHOBMEHHbIX Ha 3KCKABaTOPE, B 3aNPeLLatoLLMi CUrHan NPy NPeBbILLEHUM 3alaHHbIX NOPOroB Harpy3Ku ans
COOTBETCTBYIOLLEro Bbineta. OrpaHUuuTENb OCHALLEH BCTPORHHLIM PErMCTPaTOPOM NapamMeTpos. MpowueccopHbii npubop
0KM-1.600W o6ecneynBaeT BOSMOXHOCTb afianTaLuy OrpaHuYuUTens K Ntobomy Tuny akckasaTopa.

CornacHo nyHkTy 147 OHI no MC, MNC, nepeuncneHHble B nyHkTe 3 HacToawwmx OHI, 3a uckniouennem M1C, nepeuncneHHbIx
B nyHKTe 148 HacToawmx OHI, KpaHbI-3KcKaBaTOPbl 060PYA0BaHHbIE KPIOKOM NEPEs NyCKOM ux B paboTy noanexar yyery
B ¢enepanbHbIX OpraHax UCMOMHUTENBHOW BAACTH B 061aCTU NPOMBILLIEHHOW 6€30MaCHOCTH, OCYLLECTBNAOLLMX BEAEHUE
peectpa 0f10.

. 3A0 (HHKEHEPHO-TEXHMYECKMM LIERTP «KPOCH
Q 141281, MockoBckas 061., I. UBaHTeeBKa,
CaHaTtopHblii npoe3a, Aom 1, nutepa H, oh.415,

3““ ﬂ“'l'“ ““Pnc" (495) 645-34-40/41/42, 8 (800) 775-60-91,

potapov@itc-kros.ru



q Hay4YHO-NpOM3BOACTBEHHOE NpeAnpuiatTMe www.npp-pts.ru
Q¥ NOABEMTPAHCCEPBUC
KOJIOAOYHbIE TOPMOSA

ONSA NOABLEMHO-TPAHCMOPTHLIX U APYrUX MalUWH
C ANEKTPOITMOPABITMHECKUMU TONKATENTAMU

M;PY3ONOABLEMHOE U
TPAHCITIOPTUPYKOLWEE OBOPYOOBAHUE,
KOMIMNEKTYKOLWWE N SATTACHBIE YACTHU
K KpaHaMm, KOHBeiepaMm, cpeacTBam
MexaHusauum

NPY30BbIE MNAT®OPMEHHbLIE U CKUTOBbIE
NMOABEMHUKHA . e

WYMO3SAWWUTHBIE SKPAHbI, HABEChI
N OIr'PAXKIAEHWNA U3 K
MOJIMKAPBOHATA

Ten./dakc: (495) 993-06-13, -14; (495) 993-10-25
E-mail: pts@npp-pts.ru, os@npp-pts.ru



