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AHHOTALUN ONYBJIMKOBAHHbIX CTATEMN

CTPYKTYPHbIE CXEMbl U ABTOMATU3UPOBAHHOE
NMPOEKTUPOBAHUE NPUBOOOB C BOJTHOBbLIMU
3YBYATbIMU NEPEOAYAMU

IA. TUMO®EEB, g-p TexH. Hayk, npodeccop, 3aBeayoLuii kacdeapoi,
[.C. TOPBYHOB, cTygeHT,

0.M. YEPHbILLOBA, cTygeHT,

B.B. BAJTACAHAH, cTyneHT

MoOCKOBCKWI roCyAapCTBEHHbIN TEXHUYECKUN yHusepcuteT um. H.O.
BaymaHa, Poccus

PaccmoTpeHbl NpvBOAbl C BOMHOBBLIMKU 3yG4aTbiMU Nepejadamu v
reHepaTopaMu BOSIH BHYTPEHHErO U BHELLUHEro AedopMyMpoBaHUsi, MHO-
e 13 KOTOpbIX BbIMOMHEHbI Ha YpoBHe M30bpeTeHnin. N3noxeHa o6beau-
HEeHHasi MeToaMKa NPOEKTUPOBaHWS PasfnYHbIX CXeM C TakuMu nepeaa-
YaMu 1 CUCTEMHbIV MOAXOA K PELLUEHNIO 3af4ay NPOEKTUPOBAHUS 3MEKTPO-
MEXaHUYECKUX NPUBOAOB creasimx cucteM. CucTema NpoekTUpoBaHUs
BbINOHEHA KaK KOMIMMNEKC B3aMMOCBSA3aHHbIX MHTEPAKTUBHbBIX AManoro-
BbIX NporpamMmm Ansi NnpoeccroHanbHbIX U HenpogeccMoHarnbHbIX Norb-
3oBatenent 3BM ¢ onepaumoHHon cuctemon Windows.

KntoyeBble crosa: NpuBoAbl C BOMTHOBLIMU 3yb6yaTbiMK nepegadamu,
reHepartopbl BOfIH BHYTPEHHEro u BHelwlHero Aedhopmuposanus, KM,
HaOEeXHOCTb, AONTOBEYHOCTb, KMHEMATUYecKasi TOYHOCTb, Marble raba-
pWTbI U Macca, cucTeMa NPOEKTUPOBaHMS.

HOBAA KOHCTPYKUUA BE33A30PHOIO MINAHETAPHOIO
POJIMKOBUHTOBOIO MEXAHU3MA C MOBbILUEHHON
HAMPY304HOW CMNOCOBHOCTbIO
[0.C. BIINHOB, a-p TexH. Hayk, npodeccop
MoCKOBCKWI rocynapCTBEHHbIA TEXHUYECKU yHuBepcuTeT um. H.O.
Baymana, Poccus
A.C. HOCOB, 3amecTutenb Ha4anbHVKa Liexa
PakeTHo-kocmuueckmin 3aBog AO «oCcyAapCTBEHHBIV KOCMUYECKUIA Hayy-
HO-NPOM3BOACTBEHHDIN LeHTPp nMeHn M.B. XpyHuuesa», Mocksa, Poccus
Pa3paboTtaHbl HOBbIN CNOCO6 KOMMNEHCALWM 3a30POB M HOBast KOHCTPYK-
Lmsi 6e33a30pHOrO NaHETapHOTO PONTMKOBUHTOBOTO MexaHun3ma. Ero KoHc-
TPYKUMS COCTOUT U3 ABYX MEXaHN3MOB: CUINOBOTO 1 NpeobpasytoLLero Bpa-
LLaTeNbHOrO ABWXEHWS B MOCTynartenbHoe, [aika BTOpOro BbIMOSHEHa B
BMAE LENbHON TOHKOCTEHHON LIMIMMHAPUYECKON 0OOMOYKN, KOTOPYHO CUIIO-
BOM MeXxaHu3m AedopMupyeT B paauanibHOM HanpaeneHun v Bblbupaert
3a30pbl MeXay BcemMun pe3bboBbIMK AeTansamu. PaspaboTtaHHasi KOHCTPYK-
ums obrnagaeT 3HaunUTENbHO BoMbLUEN Harpy304HOW CNOCOBHOCTLIO 1 obec-
ne4vnBaeT GonbLUMIA Pecypc, Yem U3BECTHbIe 6e33a30PHbIE MEXaHN3MbI.
KnioueBble croBa: 6e33a30pHbli MnaHeTapHbIA  POMMKOBUHTOBOW
MEXaHWU3M, Harpy3oyHasi CroCOBHOCTb, pecypc, TOYHOCTb, XECTKOCTb,
LenbHasi TOHKOCTEHHas ranka, paspesHas uaHra.

BECKOHTAKTHBLIN TAXOTEHEPATOP NMOCTOSAHHOIO
TOKA C NO3ULMOHHOW MOAYNALUMEN
BbINPAMINEHHOIO HAMPAXXEHUA
B.M. TPUOVH, kaHa. TexH. HayK, AOLEHT
MoOCKOBCKWI roCyAapCTBEHHbIN TEXHUYECKUN yHusepcuteT um. H.O.
BaymaHa, Poccus

PaccmotpeH TaxoreHepatop (TI7), COCTOALLMIA U3 CUHXPOHHOTO reHe-
paTopa C TPEXCEKLIMOHHOMW SKOPHOW 0BMOTKOW M MOCTOBOIO BbINpsiMUTE-
NS U3 WEeCTU AN0AO0B, AOMOMHUTENBHO CHABXEHHBIN AATUMKOM MOSIOXe-
HUSI pPOTOpa, BLINPSIMUTENIEM €r0 CUIHaroB, LUMPOTHO—UMMYIbCHBIM
MOAYNATOPOM U TPAH3UCTOPOM B CBOEN BbIXOAHOW Lenun. OnucaHbl ycT-
porncTBo U pabota aaTtyvka 1 Moaynsitopa, chopmynupoBaHbl TpeGoBa-
HUS1 K MX HanpsbKeHUsIM, NoyYeHbl BbIPAXKEHWS ANs BbIXOAHOMO Hanpshke-
HUa Tl 1 ero npegenbHbIX 3HAYEHWW. YCTAHOBMEHO, YTO Nynbcauus
BbIXOAHOIO HanpsbkeHust He npesbiwaet 1%, YTO 3HAYUTENbHO MEHbLLUE,
4YeM y n3BecTHbIX TT.

KnioueBble cnoBa: MoaynsATop, ynpaensiemMblii 4aTYMKOM MOMOXEHNs
poTopa, TPaH3UCTOP B BbIXOAHOW LiENM TaxoreHepartopa, yrnpaensiembiii
MOAYNATOPOM, MySbCaLysl BbIXOAHOTO HaMpPsiKeHUsI.

OLEEHKA CPABHUTEJIbHOM CTOUMOCTHU
SKCMNYATALUUU NHEBMO- U SNEKTPOLUUITMHAOPOB
B.N. NBINEB, kaHA. TexH. HayK, CTapLUniA Hay4YHbIA COTPYAHNK
WHctutyT MawuvHosegenna um. A.A. bBnaroHpasoBa PAH, Mocksa,
Poccusa

PaccmatprBaeTcs 3agaya oueHKM CTOMMOCTM 3KChyaTaumm npuBo-
[a C MHEBMO- WMM 3NEKTPOLMIMHAPOM, KOTOpasi OMpenensietcs Kak
HayanbHas CTOMMOCTb NPUBOAA MNAKOC 3aTpaThbl HA SHEPTMI0 ero PyHKLM-
oHupoBaHus. OnpefeneHa SHepreTMyeckasi CoCTaBmnsioLLas CTOMMOCTU
CXXaToro Bo3ayxa, a Takke OLeHeHa CpeaHsisi MOLLHOCTb MHEBMOLMINUHA-
pa, pa3BuBaemMasi UM Ha paboyem xoae Mexay ABYMS KpalHUMM Nosoxe-
HUSAMW NPU 3aJaHHOM [aBMEHUM MUTaHWs, MO3BOMAOLLAA CPaBHUTL
3HepronoTpebneHe NHEBMO- U 3NEKTPOLMIMHAPOB OAVMHAKOBOW MOLLL-
HocTu. [NokasaHbl pexxMmbl paboTbl NPMBOAA, B KOTOPbIX 3KOHOMUYECKU
LenecoobpasHa 3amMeHa NMHEBMO- Ha 3MEKTPOLMIUHAP.

KnioueBble crnoea: MHEBMOUMIMHAP, SMEKTPOUMIMHAP, SHEepronoT-
pebrieHne, CTOMMOCTb 3KCMnyaTauuu.

OMNPEAOENEHUE HAIPY3KU HA NOBEPXHOCTU TPEHUA
HOXXEN OOPOXHOW ®PE3bl C LUAPHUPHbIMU
JIONATKAMU
HO.N. TYCTOB, g-p TexH. Hayk, npodeccop,
M.B. BOPOHWMHA, cTaplumi npenogaeaterns,
B.H. MAPKEBWM, ctyneHT
Ore0Y BO «HauuoHanbHbIM MccrienoBaTtenbcknii MOCKOBCKMI rocy-
[apCTBEHHbIN CcTpouTenbHbI yHuBepcuteT» (HNY MICY), Poccus
lMpegnaraetca meTogMka pacyeTHOro onpedeneHust HopMarbHON
Harpysku 1 CUnbl TPEHWS Ha MOBEPXHOCTN TPEHUSI HOXEN [OPOXHOM dope-
3bl C LUAPHUPHBIMK NONaTkaMu, B KOTOPOW 3a OCHOBY NpuHATa Aedopma-
LIMOHHO-TOMNorpadmyeckasl MeTofomnorust TPUOOTEXHUYECKMX MOKasaTe-
nel C WCMOMb30BaHMEM HOPManv30BaHHOW CUCTEMbl OTHOCUTESbHbIX
OMOPHBIX MMHWIA N CONKEHUn MuKpopernbeda MoBepxXHOCTEW TpeHus.
MpoBeneHb! UccrefoBaHWs Ha NpUMepPe HOXEW, M3rOTOBIIEHHbIX U3 yrne-
POAMCTBIX U NErpoBaHHbIX KOHCTPYKLIMOHHBIX CTanew, a Takke Hannas-
NeHHbIX METanoB PasfnyHbIX CUCTEM ferpoBaHuns. PacyeTHble 3Haye-
HVS HOpMarbHbIX Harpy3oK COMOCTaBMEHbl C MOKa3aTensiMyv OMbITHOrO
TEH30METPUYECKOrO HOXa.

KnioyeBble cnosa: Harpyska, MOBEPXHOCTb TPEHWs, HOX, AOPOXHas
dpesa, WapHUpHasa nonatka, gecdopmauus, Tonorpadus, HopManuso-
BaHHas CUCTema, OrMopHas NHUSA, conukeHwe, ctanb, HannabeHHbIN
MeTann, TeH30METPUYECKUIA HOX.

OVWHAMMUKA PbIHKOB B CBETE MOHETAPHOW MNONMUTUKKU
A.B. CMOPIOHCKUI, a-p dua.-marT. Hayk, akcnepT
MoabeMHO-TPaHCNOPTHOE Hay4YHO-TEXHUYECKOe 0bLLEeCTBO
E.B. NEAOBCKAA, kaHA. TexH. HaykK, AOLEHT
Poccuiickmin TexHudeckun yHnepeuteT MUPOA, r. Mocksa

WccnepoBaHa AvHaMuKa pbIHKOB, Bbl3BaHHAs M3MEHEHUSIMU MOKyna-
TerbHOWM CMocoBHOCTM AOMALLHMX XO3AMCTB. PaccMOTpeHbl KOHKYPEHTHbIE
1 MOHOMONM3NPOBAHHbIE PbIHKK, [Ae NPOU3BOANTENM BEQYT cebs No-pasHo-
My. MonuTnka MOHETapHbIX BriacTel, CTPEMSALLMXCS CTUMYINMPOBAThL NPOu3-
BOACTBO, Takke AomkHa ObITb n3duparensHon. Mpy cTpemneHnn Npeanpu-
ATAR K MakCUMyMmy NpUOBINTN M POCTe AEHEXHbIX CPEeACTB B rmobanbHom
06opoTe OHM B OCHOBHOM HapalLLMBatoT MPOM3BOACTBO M B MEHbLLEN CTene-
HW MOAHVMAIOT LieHbl Ha CBOK MPOAYKLMIO. 34eCb BIMBaHUS OEHEXHbIX
CpeacTB MOryT ObITb 3HAaUUTENBHBLIMU 6€3 pycka pas3BuTUSA MHGNALMK. Ecriin
Lenbio CTaBAT [OCTMXKEHWE MakCMyMma peHTabenbHOCTW, HanpoTus, B
OCHOBHOM MbITAlOTCA MOBbLILATL LEHbl, HO HE CTPEMSATCHA K YBENnU4eHuto
BbiMycka mpodyKumn. B Takux cektopax (Kak npasuno, MOHOMOMM3NPOBaH-
HbIX) HEOOXOAVMMO YCTaHaBNMBATb XXECTKUI KOHTPOIb 3a LieHaMmu.

OkoH4aHue cTaTtbu, Ha4ano B Ne 1-2 3a 2020 r.

KnioyeBble crioBa: MOHETapHas NonNuTKKa, POCT NMOKynaTenbHON cno-
cobHOCTH, peakums NPeAnPUSTUIA Ha POCT AEHEXHBIX CPeACTB B 060poTe,
PVCK BO3HWKHOBEHMNSI MHCNALIMK, KOHTPOb 3a LieHaMU.

4 3-4.2020 TrpuBoas! v KOMIOHEHTBLI MALLIVIH
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ABSTRACTS OF PUBLISHED ARTICLES

STRUCTURAL DIAGRAMS AND AUTOMATED DESIGN OF
DRIVES WITH WAVE GEARS'
Gennady A. TIMOFEEYV, Doctor of Science, Professor, Head of
Department,
Daniil S. GORBUNOQV, student,
Dar'ya M. CHERNYSHOVA, student,
Vadim V. BALASANIAN, student
Bauman Moscow State Technical University, Russia

The constructive schemes of drives with wave gears and generators
of waves of internal and external deformation, many of which are made at
the level of inventions, are considered. The combined method of
designing various schemes with wave gears and a systematic approach
to solving the problems of design-ing electromechanical actuators of
tracking systems is presented. The design system is designed as a com-
plex of interrelated interactive for professional and non-professional users
of computers with the Windows operating system.

Keywords: drives with wave gears, wave generators of internal and
external deformation, efficiency, reliability, durability, kinematic accuracy,
small size and weight, design system.

NEW DESIGN OF THE BACKLASH-FREE ROLLER SCREW
MECHANISM WITH INCREASED LOAD CAPACITY?
Dmitry.S. BLINOV, Doctor of Science, Professor
Bauman Moscow State Technical University, Russia
Aleksandr S. NOSOV, Deputy shop manager
Rocket and space plant of Khrunichev State Research Space and
Production Center, Moscow, Russia
A new method of compensating for gaps and a new design of a
backlash-free planetary roller screw mechanism have been developed.
Its design consists of two mechanisms: power and converting rotary
motion into translational motion, the nut of the second is made in the form
of a solid thin-walled cylindrical shell, which the power mechanism
deforms in the radial direction and selects the gaps between all threaded
parts. The developed design has a significantly higher load capacity and
provides a longer resource than the known backlash-free mechanisms.
Keywords: backlash-free planetary roller screw mechanism, load
capacity, life, accuracy, stiffness, integral thin-walled nut, split collet.

CONTACTLESS TACHOGENERATOR CONSTANT CURRENT
WITH A POSITIONAL MODULATION OF THE RECTIFIED
VOLTAGE?
Vladimir M. GRIDIN, Cand. Tech. Science, Associate Professor
Bauman Moscow State Technical University, Russia

Considered tachogenerator (TG), consisting of a synchronous
generator with a three-piece anchor winding and the rectifier bridge of six
diodes, is further provided with a position sensor rotor, the rectifier of the
sensor signals, a pulse width modulator and the transistor in the output
circuit TG. Describes the structure and operation of sensor and modulator
requirements for their stresses. The obtained expression for the output
voltage of the TG and its limits. It is established that the ripple of the
output voltage TG does not exceed 1 %, which is sig-nificantly less than
the pulsation of the famous TG.

Keywords: modulator, driven by a rotor position sensor, a transistor
in the output circuit of tachometer, driven by the modulator, output voltage
ripple.

COMPARING THE TOTAL COST OF OWNERSHIP FOR
PNEUMATIC AND ELECTRO-MECHANICAL CYLINDERS*
Vladimir I. IVLEV, Cand. Tech. Science, Senior researcher
Blagonravov Mechanical Engineering Research Institute of RAS,
Moscow, Russia

Pneumatic and electric linear drives are broadly used in many

1-p.2;2-p.6;3-p.9;4-p.11;5-p.16;6-p. 19.

industrial applications. The pneumatic cylinders is associated with low
cost, but also with low energy efficiency. The article considers the
problem of choosing pneumatic or electric cylinder for concrete task
based on operation cost value, which is defined as the initial cost of the
cylinder plus the operation energy cost. The compressed air cost (energy
component) has been determined, and the average power of the
pneumatic cylinder, developed by it during the working stroke between
the two extreme positions at a given supply pressure, has been estimated.
This allows a reasonable approach to comparing the energy consumption
of pneumatic and electric cylinders of the same power. It is shown in
which operating modes of the drive it becomes economically feasible to
replace the pneumatic with an electric cylinder.

Keywords: pneumatic cylinder, electro-mechanical cylinder, energy
demand, total cost of ownership.

DETERMINATION OF THE LOAD ON THE FRICTION
SURFACE OF THE BLADES OF A ROAD CUTTER WITH
ARTICULATED BLADES®
Yuri I. GUSTOV, Doctor of Science, Professor,
Irina V. VORONINA, Senior Lecturer,
Valeria N. MARKEVICH, student
National Research University Moscow state University of civil engineering,
Moscow, Russia

A method is proposed for calculating the normal load and friction force
on the friction surface of the blades of a road cutter with articulated
blades. It is based on the deformation - topographic methodology of
tribological indicators using a normalized system of relative reference
lines and convergence of the mi-crorelief of friction surfaces. The
research was carried out on the example of knives made of carbon and
alloyed structural steels, as well as deposited metals of various alloying
systems. The calculated values of normal loads were compared with the
indicators of an experimental strain gauge knife.

Keywords: load, friction surface, knife, road milling cutter, hinge
blade, deformation, topography, normalized system, reference line,
convergence, steel, deposited metal, strain gauge knife.

MARKET DYNAMICS IN THE LIGHT OF MONETARY POLICY®
Andrey V. SMORGONSKY, Dr. of Phys.-Math. Sci., expert
Hoisting-and-transport scientific and technical society, Russia
Ekaterina V. LEDOVSKAYA, Cand. tech. Sciences, Associate Professor
Russian Technical University MIREA, Moscow, Russia

The main purpose of the article is to study markets’ dynamic in
response to the households purchasing power changes. Both competitive
and monopolistic markets were analyzed in the study. It is shown, that if
the main goal of producers is profit maximization then, given an increase
in the purchasing power, companies tend to increase production (output)
to a higher extent than prices. On the contrary, firms aiming to maximize
profitability (cost-efficiency) lean towards an increase in price rather than
in output. Based on the results of the study, it can be concluded that the
monetary policy of authorities seeking to stimulate production in different
types of economic sectors should take into consideration the type of the
companies dominating in these sectors. If the majority of the firms, in a
given sector, seek to maximize profit, then there is a low risk of inflation
in case of external funding. In case of profitability (cost-efficiency) being
the main goal of the companies in a particular economic sector (usually
monopolistic), a strict control over prices is necessary if extra funds are
available.

The end of the article, beginning in No. 1-2 for 2020. The list of refer-
ences contains a complete list of sources mentioned in both parts.

Keywords: monetary policy, growth of purchasing power, the reaction
of enterprises to the growth of purchasing power (of cash in global circula-
tion), the risk of inflation, price control.
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000« MpoMruapo3xeproMatun
CreLManuaupyercs Ha
NPOEKTUPORAHMK, MATOTOBNEHMM U
noctaexkax 00opyAoBaHuA ANA TENnoBbIX, Bl L B
MMAPO M 8TOMHBIX 3NEKTPOCTAHLWA. o - 000 «Mpomimgpo3xeproMaw» www.pgem.ru
Komnaxwa obnafaer Bcemn HeobXomaMMbIMm ' -t - ... 117405, Mockea, yn. Knpnuybie Boiemis, 4.2 k.1
pa3pelueHWAMM, CBUARTENLCTBAMM W ENHEND Tenldaxc: (495) 225-58-10 e-mail:pgemash@mail.ru
NALEHIMAMM HA BbINDNHEHUE NPOEKTHBIX 1
KOHCTPYKTOpCKMX paboT, & Tak Xe pa3pelleHuAMK Ha ;
NPUMEHEHWE NPOM3BOANMOTo 0BOPYACBAHKUA M CEPTUMMKATAMK COOTBETCTEMA NPOMIBOAUMOrD 00OpYaOBAHKA ASACTBYIOWMM HOPMATHBHLIM
= OOKYMEHTaM. =
WHXeHepHO-TEXHWYECKHI NEPCOHAN NPECTABNEH CeUManMcTamy no paspaboTke, NpoMasoacTay oBopyaOBAHMA U NPOBEASHMIO
CTPOMTENbHO-MOHTAKHbIX paborT.
CobCTBeHHbI NPOEKTHO-KOHCTPYKTOPCKUA OTARN MMEET GONbLUOA ONbIT NPOBKTHPOBaHWSA W M3FOTOBNEHUA CNOKHBALIEro KpaHOBOrD
060PYAOBAHUA W PEANM3ALIMM KOMNNEKCHBIX TEXHUHECKUX PELLeHNR.

XYPHAIbI
«MOABEMHO-TPAHCIMOPTHOE OENO»

«NMPUBOALI U KOMMOHEHTBI MALLUWH»
Dopmar Ad, NONHOUBETHLIE, BEIXOAAT 6 pa3 B rog.

BrnioueHsl B MNepeyeHs naaaHui BAK ana nyBnukalmy pesynsTaTos JOKTOPCKMX W KSHAWAETCKMX AUCCERTaLMA.

YCNnoBuA NoanMUCKW, PASMELLEHWA 3AKA3HbIX I'IEI"EHHKALII!"IIFI M PEKNNAMbI
BeegeHel ¢ 01.03.2020 .

CTOMMOCTb c yyerom HAC:
MOAMUCKW Ha kaxabli XypHan: rofoeoit — 7200 py6., nonyrogosoii — 3600 py6;
roaoBoOro KOMIMJEKTA kaxpgoro xypHana 3a 1997-2015 r.r. — 2000 py6. [lnA Bcex KOMNNEKTOB — CKNAKA,;

PA3MELLEHWUA:
PEKNAMHBIX MOOYNEW B kaxaom 13 xypHanos

Ha obnoxke (2, 3 1 4-a nonocel), pyb. Ha sHyTpeHHKUX nonocax, pyob. Cringum npu pasmeieHim
111 copmara (210x297 mm) | 35000 111 dopmata (180x240 mm) 30000 :““"T; —_—
1/2 copmata (210x145 mm) | 18000 1/2_copmata (180x120 Mm) 16000 Hfmx o "
1/4 dopmara (105x145 mm) 10000 | 1/4 cbopmata (180x60 vnu 90x120 mm) | 9000 B WV M BATe = gm_'

3AKA3HbIX NYBNUKALMWA — 12500 py6. 3a oaHy CTpaHuLy;

PEKNAMHO-TEXHUYECKOW UH®OPMALIMKM 0 AOCTVKEHMAX, NPOAYKLMK W YCNyrax peknaMogarens
Ao 2000 nevaTHbIx 3HakKoB - 2,5 py6. 3a oguH 3Hak. [Mpwn pasmvelleHun peknamHelx mogynen 1/1 1 1/2
dopmara A4 npefocTaBNAETCA BO3MOXHOCTE PA3MECTUTL Takyk nHdopmauwio BECMIMATHO.

3AABKW nHa nognucky, pa3melweHune peknamel U gpyrue ycrnyru Hanpaenares:
Ten./bakc: (495) 993-06-13, 993-06-14, 993-10-25, 967-69-83.
E-mail: os@npp-pts.ru, ptd@npp-pts.ru, ptd3@yandex.ru.
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