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NHOOPMALINA

AHHOTALMN ONYBJIIMKOBAHHbIX CTATEN

MOZENb PYYHOW MHEBMATUYECKOM YOAPHOU
MALLUUHBI C QUCKOBbIM KINANMAHHBbIM MEXAHU3MOM.
PACYETbI U SKCNMEPUMEHT

[.3.AMMNOJNBbCKUIA, kaHA. TexH. HayK, reHepanbHbI AMPEKTOP
000 «YOAPMALL», Mockea, Poccusi

MpencTtaBneHbl pacyeTbl paboyunx UUKMOB MHEBMATUYECKUX
OTOOWMHBIX MOFOTKOB Ha OCHOBE (PU3MKO-MaremaTuyeckorn Mopenm
PYYHON yOapHOW MallMHbl C AMCKOBBIM KnanaHHbIM MeXaHU3MOM,
onucblBatoLLel Hanbornee pacnpoCTPaHEHHbIE KOHCTPYKLIMN OTEYECT-
BEHHbIX MalUWH 3Toro Tvna. MokasaHa xopoluasi CXoaAMMOCTb MoAenu
C 3KCMEPUMEHTAnNbHOWM MHAYKTOPHOW AnarpaMmMoii OTOOMHOrO MOMoT-
ka MO-2M wu napameTpamu TUMOPaA3MEPHOrO psda MOSOTKOB
AO «T3OMS3 um. B.B. BaxpylueBa» npu HOMUHaNLHOM AaBreHUM Ccxa-
Toro Bo3gyxa 0,5 MMMa.

KntoueBble croBa: pyyHas MaluvMHa yaapHoOro AencTeumsl, NHeBMa-
TU4YECKUA OTOOMHBIA MONOTOK, GETOHONOM, (PU3UKO-MaTeMaTn4ecKas
MoZenb, ONCKOBbLIN KnanaH, aKCnepuMeHTasbHble AaHHbIe, NorpeLw-
HOCTb pacyeTa.

CUHTES 3NEKTPOMNPUBOOA BEHTUNTATOPA
OngA OXNAXAEHUA TArOBbIX ANEKTPOABUIATENEN
[0.B. OJIbXOBATOB, kaHA. TeXH. HayK, OOLEHT,
A.B. LLEBKYHOBA, KaHA. TeXH. HayK, OOLEHT,
A.B. JOHYEHKO, cTapwuwuii npenogaeatens
Pre0Y BO «PocToBCKUiA roCyAapCTBEHHbIN YHUBEPCUTET MnyTen
coobLeHusi», PoctoB-Ha-[oHy

ManoxeHa meTogMka paspaboTkM CUCTEMbl YNpaBneHUst acuHX-
POHHbBIM 3MEKTPONPUBOAOM CUCTEMbI BEHTUNALMMN TArOBOTO 3f1IEKTPO-
npuBoAa aMeKkTpoBo3a nepeMeHHoro Toka. B nakete nporpamm
SimInTech Gbina nocTpoeHa KOMMbIOTEPHAs MOAENb aCMHXPOHHOIO
anekTponpueoaa U MoAenb NpsiMoro nycka. B pesynsrate mogenvpo-
BaHUS MOMyYeHbl rpadmkn nepexoaHbIX MPOLECCOB MO CKOPOCTU U
TOKy. [N peLueHnsi NoCTaBNeHHbIX 3aay B UCCeAoBaHNM NpUMeEHe-
Hbl CUCTEMHbIV Noaxod; MeTos husny4eckoro MogenMpoBaHUst; Nomno-
KEHUS1 TEOPETUYECKOMN SNEKTPOTEXHWKM; YNCIEHHOE MOAENUPOBaHME
Ha M3BM c ncnonb3oBaHNeM ynomsiHyTOro NporpaMmMHOro KOMMIeK-
ca.

KrntoueBble croBa: >Xene3HOOOPOXHbIA TPaHCMOPT, 3NEeKTPOBO3,
TArOBbIN 3NeKTpoABUraTerb, aCMHXPOHHbIN 3NEeKTPONPUBOA, cucTema
ynpasreHus, NPsIMON NycK, NepexogHow npouecc.

CUNOBOW PACYET BONTHOBOW NEPEJAYM
C AUCKOBbIM rEHEPATOPOM BOIMH
A.TUMO®EEB, g-p TexH. Hayk, npodpeccop, 3aB. kadeapown,
B.5.TAPABAPVIH, kaHAa. TeXH. HayK, AOLEHT,
H.A. AMUHCKWIA, acnupaHT
MockoBckuii rocygapCTBEHHbIN TEXHUYECKUA YHUBEPCUTET
um. H.3. baymaHa

B cTtatbe m3naraetcst NpuMbnmxeHHas MeToauka aHanMTU4ecKoro
onpegeneH1s cun (CUNoBoro pacyerta) B KUNHeMaTU4eckux napax Bori-
HOBOW 3ybuyaTon nepejayn C ABYXAMCKOBLIM MarovHEPLIMOHHBIM
reHepaTopoM BOJH.

KntoyeBble crosa: NpyBogHas TexHMKa, BOfiHoBas 3ybyartas nepe-
Aava, ONCKOBbIN reHepaTop BOSH, CUMOBOW pacyeT.

NMPUMEHEHUE MOOYNA «kKOMIMAC-SHAFT 2D»
ONnA PACLLMOPOBKU 3YBYATbIX NMEPEOAY
H.H. BAPBALLOB, KaHA. TEXH. HayK, JOLEHT,

O.M. ABPAMOBA, cTyneHT,

K.A. TAPEBAEBA, cTygeHT

MocKoBCKkuiA rocyaapCTBEHHbIN TEXHUYECKUA YHUBEPCUTET
um. H.O. Baymana

MoBbILLEHNE CKOPOCTM U TOYHOCTW pacluMpoBKM Konec 3ybua-
TbIX Nnepeaayvy MOXET MOBbICUTb KA4YEeCTBO, 3HAYUTENBHO YCKOPUTb U
yNpoCTUTb PEMOHTHbIE paboThbl. B cTaTbe npuBegeHo kpaTkoe onuca-
HMe cnocoboB pacLuMdpPOoBKM 3yb4uaTbix nepegay ¢ NoOMOLLILIO MOAYINst
«Komnac-Shaft 2D» 1 ¢ ncnonb3oBaHNMEM AnWHbLI OOLLE HOpManu.
MpoBeneHo cpaBHeHWEe 060MX METOAOB U cAenaH BbiBog 00 Mx pas-
HOW TOYHOCTU.

KntoueBble cnoea: 3ybyarble koreca, paclumdpoBka, napameTpsl,
pasmepbl, MI3MEPEHNS, PacYETHbIV MOAYMb.

UCNOINb30BAHUE ANNTEPHATUBHbIX NICTOYHUKOB
SHEPI'MN HA XXENE3HOOOPOXHOM TPAHCIMOPTE
A.3. ABPAMAH, acnupaHT
Poccuinckuin yHuepcutet TpaHcnopta (MUNT), Mocksa, Poccunsi
Vcnonb3oBaHne ansTepHaTUBHBIX U BO30OHOBMSIEMbIX NCTOYHU-
KOB 3HEPrnmn SBMAETCA BaXHLIM MHHOBALIMOHHBIM KOHKYPEHTOCMNOCO6-
HbIM 1 NepefoBbIM TEXHONOMMYECKUM AMEMEHTOM pa3BuTUS Gesyrne-
poaHon aHepreTukun. [peacTaBneHbl pesynsratbl aHanu3a HOBENLLMX
TEXHOMOMNYECKNX PEeLUEeHNA W OfbiTa WX BHEOPEHUS B MUPOBOM
Xenes3HOAO0POXHOM TpaHcropTe.
KntoyeBble cnoea: BO306GHOBNAEMblE U HETPAAULIMOHHBIE UCTOM-
HVKM 3Heprum, BOAOPOAHOE TOMNMBO, akKyMynsTopHble 6aTtapew.

KPUTEPUA U3HOCOCTOUKOCTM PABOYNX OPTAHOB
CTPOUTEJNIbHON TEXHUKU
HO.N. TYCTOB, a-p TexH. Hayk, npodheccop,
1.B. BOPOHWNHA, ctapwuin npenogasaternb
®rbOY BO «HauuwoHanbHbIV nccnegoBatenbckuii MockoBcKui
rocyAapCTBeHHbIN CTpouTenbHbIN YHUBEpceuTeT» (HNY MITCY)
MpencTaBneH KOMMIEKCHbIN KpUTEPUIA MBHOCOCTOMKOCTU paboumx
OpraHoB [OPOXHOW dopesbl, ApobAWMX MNUT LLEKOBOW Apoburku,
LLUApPHMPOB CTPOUTENBHOW Apark Ha OCHOBE nokasaTtenen MexaHu4ec-
KMX CBOWCTB, MWKpOTOMNorpacum noBEpPXHOCTEN TPEHWSI N YCrOBUN
TPpeHus pabounx opraHoB. YUTeHbl OTHOCUTENbHas TBepAoCTb COoMnpsi-
XEHHbIX MaTepunaros, CTEMeHb ee U3MEeHeHUs B MpoLecce aKenyara-
Lumn, hopMMpyroLLIascsa MUKpoTonorpadust NoBepXHOCTEN MOCPEAC-
TBOM MapLmManbHOro MUKPOM3HOCA, TPEHNS 1 U3HALLMBAHWUA AeTanew
C CNonb3oBaHnem KoadduumeHTa TpeHns. KoMnneKkcHbIN Kputepun
MN3HOCOCTOMKOCTU MPOBEPEH Ha MpYMepe M3HOca AeTarnei, Hannae-
NEHHbIX MeTannaMu pasnuyHbliX cucTeM nervpoBaHusi. lNonyuyeHa
NONOXWTENbHAas KOPPENsLMSA CONOCTaBMNAEMbIX BENUYMH.
KntoueBble crnoBa: KpUTEpUiA, M3HOCOCTOMKOCTb, pabouunii opraH,
TeXHWKa, AopoxHas dpesa, nnuTa, Apoburika, LWwapHWp, gpara, Teep-
[0CTb, MUKpOTONorpadust, KO3MULMEHT TPEeHUS.

OCOBEHHOCTU ®OPMUPOBAHUA U3HOCOCTOMNKOIO

MOKPbITUA HA CTANBbHOW NNACTUHE

HO.N. TYCTOB, a-p TexH. Hayk, npodheccop.

A.A KITEBLIOB, kaHAa. TexH. HayK, AOLEHT

Srb0Y BO «HaumoHanbHbIA nccnegosatenbekuii MockoBCKuiA

rocyAapCTBeHHbIN CTpoUTENbHBIN yHUBEpcuTeT» (HNY MITCY)
M3noxeH cnoco® HaxoXOeHUst Yicna HannaensieMbIX CMOEB Ha

NOBEPXHOCTN CTanbHOW AeTanu npu 3NeKTPoayroBoM Harpese Ansi

Nory4YeHns Crosi M3HOCOCTOMKOTO MOKPLITUS, XMMWUYECKUIA COCTaB

KOTOPOro COOTBETCTBYET PacxXodyeMOMy 3neKTpogy, NOCPEenCTBOM

onpegeneHnst NepBoHa4YanbHOr0 COOTHOLLEHUS UX TENSOTbI Nnaene-

HWS, @ B farbHenweM OTHOLLEHUS TennoTbl NMaBneHns HannasneH-

HOrO Cros chnaea, K TennoTe nnaBfneHns anekTpoaa.
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KnioyeBble cnosa: ANeKTpoayroeasa Hannaeka, NOBEPXHOCTb,
cnnas, 3HTpONUA.

BbIEOP YUCNA TEXHUYECKUX USMEPEHUN ONA
OBECMNEYEHUA TOYHOCTU U3rOTOBNEHUA OETANEN
A.TUMO®EEB, g-p TexH. Hayk, npodheccop, 3aB. kadenpon,
H.H. BAPBALLOB, KaHA. TeXH. HayK, OOLEHT,
A.ANMONAHLIEBA, nHxeHep
MocKoBCKUIA rocyaapCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET
um. H.O. baymaHa

B pabote gaH 0630p CyLLEeCTBYIOLNX METOAOB U3MEPEHNS U KOH-
Tpons, NpeacTaBneHo KpaTkoe onncaHue Metoda nocrnefoBaTeribHoO-

NHOOPMALINA

ro aHanusa npu onpegeneHun Heobxoaumoro 1 AOCTaToOYHOro Y1cna
U3MEepeHnn U3nenuin B npolecce nNpov3BoacTBa. BeinonHeHo mare-
MaTuyeckoe MoAENMpOBaHMe CyyariHblX NPOLIEeCCOoB, AaloLLee OLeH-
Ky achdhekTMBHOCTU Npeanaraemon metoguku. [NpoBeaeHHbIMK pac-
yeTaMmn [oKa3aHo, YTO OHa B HEKOTOPbIX CIyYasix MO3BOSSET BbIABUTL
Hanuyme cucTemaTumyeckon norpeluHocT. CoctaBneHHas nporpam-
ma B cpege MS Excel uccnegyet BnvsHne pasnuyHbiX KpUTEpreB Ha
BbIGOP Yncna nsmepeHuin. [JaHHyto METOANKY MOXKHO MCMONb30BaTh B
peanbHOM NpPouM3BOACTBEHHOM MpoLecce.

KntoyeBble crnoBa: mateMaTuKO-CTaTUCTUYECKUE METoAbl Ucche-
[OBaHUS, TEKYLLMIA KOHTPOMb, TOYHOCTb M3rOTOBMEHUS!, NPUEMOYHBIN
KOHTPOrb, NOCNEA0BaTENbHbIA aHANMU3, YACIO N3MEPEHUIA.

ABSTRACTS OF PUBLISHED ARTICLES

MODEL OF MANUAL PNEUMATIC IMPACT MACHINE WITH
A DISK VALVE MECHANISM. CALCULATIONS AND
EXPERIMENT"!
Dmitriy Z. YAMPOLSKY, Cand. of techn. Sciences, General Director
The limited liability company «UDARMASH», Moscow, Russia
Calculations of pneumatic jackhammers working cycles are
presented on the basis of a physical and mathematical model of
manual impact machine with a disc valve mechanism describing the
most common designs of domestic machines of this type. A good
convergence of the proposed model with the MO-2M jackhammer
experimental pressure diagram and the parameters of the standard-
size series hammers of JSC Tomsk Vakhrushev Electromechanical
plant at a nominal compressed air pressure of 0.5 MPa are shown.
Keywords: manual impact machine, pneumatic jackhammer,
concrete breaker, physical and mathematical model, disc valve,
calculation method, experimental data, calculation error.

SYNTHESIS OF ELECTRIC FAN DRIVE FOR COOLING
TRACTION MOTORS?
Dmitriy V. OLKHOVATOV, Cand. of techn. Scien., Associate
Professor,
Anastasiya V. SHEVKUNOVA, Cand. of techn. Scien., Associate
Professor,
Andrey V. DONCHENKO, Senior Lecturer
Rostov State Transport University, Rostov-on-Don
An induction electric drive has been designed for the ventilation
system of the traction electric drive of an alternating current electric
locomotive. In the SimInTech software package, a computer model of
an induction electric drive was built and a direct start model was built.
As a result of modeling, graphs of transients in terms of speed and
current. To solve the tasks set in the study, the following methods and
approaches were applied: a systematic approach; a method of
physical modeling; the provisions of theoretical electrical engineering;
numerical simulation on a PC using the SimInTech software package.
Keywords: railway transport, electric locomotive, traction electric
motor, induction electric drive, control system, direct start, transient
process.

POWER CALCULATION OF WAVE TRANSMISSION WITH A
DISC WAVE GENERATOR3

Gennady A. TIMOFEEYV, Doctor of tech. Sciences, Professor, Head
of Department,

Valentin B. TARABARIN, Cand. of tech. Sciences, Associate
Professor,

Nikolay A. YAMINSKY, graduate student

1-p.2,2-p.6;3-p.11;4-p.13;5-p. 16; 6 - p. 20;

Moscow State Technical University named after. N.E. Bauman
The article describes an approximate method for the analytical
determination of forces (force calculation) in kinematic pairs of a wave
gear transmission with a double-disk low-inertia wave generator.
Keywords: drive technology, wave gear transmission, disk wave
generator, power calculation.

APPLICATION OF THE «<KOMNAC-SHAFT 2D» MODULE

FOR DECODING GEARS*

Nikolay N. BARBASHOQV, Cand. of tech. Sciences, Associate

Professor,

Daria M. ABRAMOVA, student,

Kamila A. TAREBAEVA, student

Moscow State Technical University named after. N.E. Bauman
Increasing the speed and accuracy of deciphering gear wheels

can improve quality and significantly speed up and simplify repair

work. The article provides a brief description of methods for decoding

gears using the «Komnac-Shaft 2D» module and using the length of

the common normal. Both methods were compared and a conclusion

was made that they were equally accurate.
Keywords: gears, decoding, parameters,

measurements, calculation module.

dimensions,

USE OF ALTERNATIVE ENERGY SOURCES IN RAILWAY
TRANSPORT?®
Artur E. ABRAMYAN, Postgraduate student
Russian University of Transport (MIIT), Moscow

Among the many breakthrough technologies, the idea of using
alternative and renewable energy sources in the field of domestic and
foreign railway transport deserves special attention, as an important
innovative, competitive, advanced technological element. The author
of the article presents the results of the analysis of the latest
technological solutions and the experience of their implementation in
the transport industry of the world powers.

Keywords: renewable and unconventional energy sources,
hydrogen fuel, batteries.

CRITERION FOR WEAR RESISTANCE OF WORKING
BODIES OF CONSTRUCTION EQUIPMENT®
Yuri I. GUSTOV, Dr. of Tech. Sci., Professor.
Irina V. VORONINA, Senior Lecturer
Moscow State of civil engineering (National Research University)

A complex criterion of wear resistance of working elements of a
road cutter, crushing plates of a jaw crusher, hinges of a construction
drag based on indicators of mechanical properties, microtopography
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of friction surfaces and friction conditions of working elements is
presented. The relative hardness of conjugated materials, the degree
of its change during operation, the forming microtopography of
surfaces by partial microwear, friction and wear of parts using the
friction coefficient are taken into account. Complex criteria of wear
resistance are tested on the example of wear of parts deposited with
metals of various alloying systems. A positive correlation of the
comparable values is obtained.

Keywords: criterion, wear resistance, working member, machinery,
road cutter, plate, crusher, hinge, drag, hardness, microtopography,
friction coefficient.

FEATURES OF FORMING A WEAR-RESISTANT COATING
ON A STEEL PLATE’
Yuri I. GUSTOV, Dr. of Tech. Sci., Professor,
Aleksandr A. KLEVCOV, Cand. of Tech. Sci., Associate Professor
Moscow State of civil engineering (National Research University)

A method is described for finding the number of deposited layers
on the surface of a steel part during electric arc heating to obtain a
wear-resistant coating layer, the chemical composition of which
corresponds to the consumable electrode, by determining the initial
ratio of their heat of fusion, and then the ratio of the heat of fusion of
the deposited alloy layer, to the heat of fusion of the electrode.

Keywords: arc welding, surface, alloy, entropy.

SELECTION OF THE NUMBER OF TECHNICAL
MEASUREMENTS TO ENSURE ACCURACY OF PARTS
MANUFACTURES
Gennady A. TIMOFEEY, Dr of tech. Sci., Professor, Head of
Department,
Nikolay N. BARBASHOV, Cand. of tech. Sci. Associate Professor,
Anastasia A. POLYANTSEVA, engineer
Moscow State Technical University named after. N.E. Bauman
The paper provides an overview of existing measurement and
control methods and provides a brief description of the method of
sequential analysis in determining the necessary and sufficient number
of measurements of products during the production process.
Mathematical modeling of random processes has been carried out,
giving an assessment of the effectiveness of the proposed methodology.
The calculations have proven that in some cases it allows us to identify
the presence of a systematic error. The compiled program in MS Excel
explores the influence of various criteria on the choice of the number of
measurements. This technique can be used in a real production process.
Keywords: mathematical and statistical research methods, cur-
rent control, manufacturing accuracy, acceptance control, sequential
analysis, number of measurements.

7-p.23;8-p. 26.
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MHorodyHKUUOHanbHbIe Npudopebl 6e3zonacHoOCTH

Hoeoe nokonexnwe cnelnanMavpoBaHHbIX ]I'CTPDﬁCTB obecneyerus
Ge3onacHOCTH rpy30NoALEeMHON TEXHUKKM, CO3NaHHOE C YYeToM

MHOTOMETHEro ONLITa NPOM3BOACTEA W AKCNNYaTaLMM OrpaHuyuTene
rpy3onoAbLEMHOCTM PAa3anWYyHOro Ha3Ha4YeHus, a Takke TpebGosaHui
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CnoBuwa Pexur Hozp

DERCTRYIOLWWX HOPMaTHEHLIX AokyMeHToB. KoHcTpykuWa npubopos, ux
nporpaMmHoe obecne4eHMe W LWWPOKWE BOIMOMHOCTH NO aaanTauuK
no3eonaT oBecneYynTe HAQEKHYIO 3aWMTY W DYHKUMOHWpPOBaHE
NPpaKTHYeCHA noboid rpy3oNogEeMHOR MaLWKWHE! B COOTEETCTBUM C
TpeboBAHMAMMK 3aKa34MKa.

NEM-1 - ana kpax-Banok U 3NEKTPOTANEH, MOCTOBKIX W KOINOBEX KPaHOoB C
oaHon nebegkon, kpadoe-wrabenepos, 6e3 pervcTpaTopa NnapaMeTpos.

MEM-2 - gnA nwbsix KpaHOB MOCTOBOD THNA, C PEFMCTPATOPOM NapaMeTpos.

MNBEM-3 — anA NopTanLHBX KPAHOB PA3NWYHOMNS TUNA € NOCTOAHHOA WNK
NEPEMEHHOR rPY30NoabeMHOCTRIO.

NBEM-4 - aonA kpanoe TpyGoyknaguukos.

npubop NBEM-2.3.2

TEXHHKA.

Boamoxya apantaywa npuBopoe MNBM ans apyrux BHADE rpy30noasEMHOR

141281, MockoBckas obn., r. MUeaHTeeBka, CaHaTopHbIA npoe3q, A.1
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