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YIIK 621.9
COBEPIIIEHCTBOBAHME BA3bl KOHCTPYKTUBHO-TEXHOJIOTUYECKUX
3JIEMEHTOB /i1l MTPOEKTUPOBAHMSA TEXHOJIOTUU U3TOTOBJIEHUSA
JNETAJIA
DEVELOPMENT OF DATABASE DESIGN AND TECHNOLOGICAL COMPONENTS
FOR DESIGN MANUFACTURING WORKPIECE

A.M. Ap3bI6aeB - K.T.H., C.H.C.
WMAI PAH
Is_arzybaev@mail.ru

Abstract. In the article the method of forming a database design and technological
components of the work piece is showed to use the modular technology. The composition
of the parameters of the design and technological components and the algorithm of
decision-made process are shown.

Keywords: design and technological components, CAPP, modular technology,
manufacturing.

AHHoTanmsa. PaccMoTrpeH MeToJ, ¢GopMHUpPOBaHMUSA 6a3bl JAaHHBIX KOHCTPYKTHBHO-
TEeXHOJIOTUYEeCKUX 371eMeHTOB JleTann (KT3J) c ucnosb3oBaHWEM NPUHIUIOB MOJY/JIbHOU
TexHosioruu. [lpuBoauTca coctaB mnapaMerpoB KT3 W ajaroputm nOpUHATUA
TEeXHOJIOTUYECKUX PellleHUM.

KirouyeBble C/10Ba: KOHCTPYKTHBHO-TexHoJIoTHYecKUd ajsieMeHT, CAIIP TII, MoaynabHas
TEXHOJIOT U1, TEXHOJIOTUYECKUU Mpo1iecc.

Y/IK 621.926.086
IMOJIYYEHHUE TOHKOAHUCIIEPCHBIX IIOPOILIKOBBIX MATEPHUAJIOB B
IJIAHETAPHOM MEJ/IBHULE
OBTAINING FINE-DISPERSED POWDER MATERIALS IN A PLANETARY MILL

M.E. BeamoropbsiyHasa- M.H.c., I.B. IMUTpEeHKO- K.T.H., C.H.C.,
K.M. bsiegHoBa- A.T.H., 3aB. Kadpegpoit [AullM
®I'BOY BIIO «Ky6I'TY»
nafanja_bez@mail.ru

Abstract. The article is dedicated to the determination of conditions for solid bodies
fragmentation providing minimum particle size by mechanical dispersion. Method of
intensification of the process destruction agglomerates of particles during grinding in a ball
mill for the extra energy of destruction ultrasonic treatment is proposed and justified.
There results of experiments are set out.

Key words: mechanical dispersion, planetary ball mill, micronized and nanosized powder
materials.

AHHoTauMsa. CTaTbsl NOCBSALEHA YCTAaHOBJIEHUIO YCIOBUUA H3MeJib4eHHUS TBEPAbIX Tell,
obecrneyrBalOUIMX MHUHHUMaJbHBbIA pasMep 4YacTHl, MOyTeM MX MeXaHU4YeCKOro
aucneprupoBaHus. [lpeasio)keH W 06OCHOBAaH MeTOJ, HMHTeHCUPUKALUM Ipolecca
pa3pylleHHMs arjoMepaToB YacTHUL, NpYM H3MeJb4eHUM B II1AapOBOM MeJIbHHUIe NyTeM
COOOLeHUsl JIONOJHUTEJbHON 3HEPrUMu paspylleHUs YJIbTPa3BYKOBbIM BO3JeWCTBHUEM.
[IpeacTaBiieHbl pe3yibTaThl 3KCIEPUMEHTOB.

KiiroueBble cj10Ba: MeXaHHUYeCKOe JAUCIEPTUPOBAHME, TIAHETAPHAs IIapOoBasi MeJbHHUIIA,
TOHKO/YCIIepCHble U HAHOJWCIIepCHbIE TOPOLIKOBbIEe MaTepHaJlbl.
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YK 539.5
YIIPYTUE 3JIEMEHTHI U3 CIIVJIABA C 3®PEKTOM IIAMATU ®OPMbI
SHAPE MEMORY ALLOY SPRINGS

C.M. l'anbIl - cTapliuy npenojaBaTesb
MI'TY um. H.3. BaymaHa
s.ganysh-rk5@yandex.ru

Abstract. The given paper studies the problems of modeling of resilient members from
alloys with shape memory effect. The rod-shaped model that takes into consideration
shape memory effect due to additional inner power factors is presented. The finite-element
model for flat resilient members is given. The results of calculation for flat spring made of
alloy with shape memory effect are shown in the paper.

Key words: shape memory alloy, elastic element, flat spring.

AHHOTanMs. B pa6oTe paccMOTpeHbl MPo6JeMbl MOAEJUPOBAaHUS YIIPYTUX 3JIEMEHTOB U3
cr1aBoB ¢ 3pdpekToM naMaTH Gopmsl. [IpescTaBieHa cTepHeBast MO/ieJb, YU ThIBAIOLIAS
3dpdekT namMATH GOPMBI C MOMOIILbIO JONOJHUTENbHBIX BHYTPEHHUX CUJI0BBIX GaKTOPOB.
[IpvBeieHa KOHEYHO-3JIeMEHTHass MoJejb JJs IJIOCKUX YIOPYTrUX 3JIEMEHTOB.
[IpeacraBieHbl pe3yabTaTbl pacyeTa JJif IJIOCKOW NPYXHHBI U3 cIjiaBa ¢ 3ddeKToM
namsTu GopMal.

Kinrwo4essle cs10Ba: 3QPeKT naMaTu GopMbl, YIPYTUil 3JIeMEHT, IIJIOCKasi IPYKHHA.

Y/IK 621.783
B/IMAHUME JIETUPYIOLIUX 3JIEMEHTOB, UMIIV/IAHTUPOBAHHbIX B
MOBEPXHOCTbH MOAJ/10KKH, HA CBOMCTBA BAKYYMHO-AYTOBBIX
HUTPUJIHBIX MIOKPBITUI
THE INFLUENCE OF ALLOYING ELEMENTS IMPLANTED IN THE SUBSTRATE
ON THE PROPERTIES OF VACUUM ARC NITRIDE COATINGS

A.C. UnbuHal-ctryaent, U.M. ToH4YapeHKO12-K.T.H., IOLIEHT
IToMckui nosuTexHuuecku yuupepcutet, 634050, r. ToMmck, np. JleHuHa,30
2HhC3 CO PAH, 634055, r. Tomck, np-T AkaaeMu4deckum, 2 /3.
Lensiserg_92@mail.ru

Abstract. The influence of pre-alloying substrate from hard alloy with using different
elements on physical and mechanical properties of thin hardening coatings is presented.
The possibility of increasing the hardness and strength of wear-resistant coatings due to
pre-modification of tool material surface is shown.

Key words: nitride coating, vacuum-arc discharge, ion implantation, hardness, adhesion.

AHHOTanMAa. PaccMOTpeHO B/IMAHHWE NpPeABAPUTE/bHOIO JIETUPOBAHUA MOJJIOXKKH U3
TBEPZOro CIlJIaBa Pa3JIMYHbIMU 3/1eMEHTAMHU Ha QU3MKO-MeXaHUYeCKHue CBOMCTBA TOHKUX
YIPOYHAKIIMX NOKPLITUH. [l0Ka3aHa BO3MOXHOCTb yBeJIMYeHUs TBEPAOCTH U NIPOYHOCTH
M3HOCOCTOMKMX MOKPBITUW 3a CYeT NpejBapUTeJbHONM MOJUPUKALMU MOBEPXHOCTHOIO
CJIOSl MHCTPYMEHTAJIbHOI'0 MaTepHraa.

KiroueBble cji0Ba: HUTpUJHBIE TOKPBITHUS, BAaKyyMHO-AYyrOBOM paspsj, HWOHHafd
MMILJIAaHTaL U, TBEPAOCTD, a/ire3us.



Y/IK 620.16
METOAWKA ITIPOBEAEHNA BCECTOPOHHETO
METAJIVIOTPA®HUYECKOI'O UCCJIEAOBAHUA CIIVIABA 311741-HII.
THE METHODOLOGY OF THE COMPREHENSIVE METAL PHISICAL TESTS OF
NICROFER 5120CoTi ANALOG ALLOY.

0.E.Ko3bipeBa - cTyieHTKa
YHUBEPCUTET MAIIMHOCTPOEHHUS
nis_mgvmi@mail.ru

Abstract. The exploratory procedure of complex metal physical tests on the example of the
pressed billet of low pressure turbine from a Nickel superalloy is considered in this work. It
presents the main stages of the research, the objectives and the results.

Key words: complex metal physical tests, heat-resistant nickel alloy, mechanical behavior.

AHHOTaN M. B 3TOU pa6oTe paccMoTpeHa MeTOo/1Ka KOMILJIEKCHOT'O
MeTaJIoPpU3UYEeCKOT0 UCCIeZJOBAaHUS HA MpUMepe LITAaMIIOBAaHHOW 3arOTOBKH TYypPOWHBI
HU3KOI'0 JIaBJIeHUs] U3 HUKEJIEBOTO >KapOoIMpPoOYyHOro ciaBa. [loka3aHbl OCHOBHbIE 3Tallbl
NpPOBeJEHHBIX UCCIEJOBAaHUH, IIeJIU U pe3yJIbTaThl.

Kinw4yeBblie c/10Ba: KOMIJIEKCHOE MeTaliopu3nyecKkoe HcCCae/loBaHue, KapoMpOovyHble
HUKeJIeBbIE CJIaBbl, MEXaHUYECKHE CBOUCTBA.

Y/IK 621.783
BJIMSAHUE IAPAMETPOB BAKYYMHOY KOMBUHUPOBAHHOH
OBPABOTKHM B IIVIABME 1YTOBbIX PA3PAA0B HA IIPUPOCT
TBEPAOCTHU A3OTUPOBAHHOTI'O C/J10A CTAJIN
THE INFLUENCE OF PARAMETERS OF THE VACUUM COMBINED TREATMENT
IN ARC DISCHARGE PLASMA ON THE HARDNESS GROWTH OF NITRIDED CASE
OF STEEL

T.A. Kypen6un! - unxxenep, U.M. ToHYapeHKO? - K.T.H., JOL|€HT
1000 «IIK MHUOH», r. Tomck
2ToMCKUU MOJIMUTEXHUYECKUIN YHUBEPCUTET, . ToMCK
curenbin@yandex.ru

Abstract. The structure and microhardness of surface layers of constructional steel 5140
after hardening as a result of complex processing in a single vacuum cycle for several
regimes are studied. Pre alloying of the steel by metals in arc discharge, which forming the
evaporating electrode, influences on process of surface nitrogen saturation. Moreover on
the one hand the speed of this process is increased, and on the other hand, microhardness
of functional surface is increased due to proportion growth of nitride phases.

AHHOoTapms. HcciefoBaHbl CTPYKTypa U MHKPOTBEPAOCTh IMOBEPXHOCTHBIX CJIOEB
KOHCTPYKIIMOHHOU cTasiu 40X nocJie ynpouHeHUs B pe3yJibTaTe KOMIJIEKCHON 06paboTKH
B €IMHOM BaKyyMHOM LIMKJIe TI0 HECKOJIbKUM pexxuMaM. [IpeaBapuTesibHOE JIeETUPOBaHUE
CTaJd B JYyrOBOM paspsijie MeTa/UIaMU, BXOJSIIMMH B COCTaB 3JIEKTPOJA HCHApPUTEJIs,
BJIMSIET Ha NMPOIECC HACBIIEHUS a30TOM, YBEJIMYUBAs], C OJJHOU CTOPOHBI, CKOPOCThb CaMOT0
IpoIlecca, a C APYroM, MOBbIIIast MUKPOTBEPIOCTh GYHKIIMOHAJIbHON MOBEPXHOCTH.



Y/IK 621.783
CBOWICTBA Y CTPYKTYPHBIE TPEOBPA30BAHUA 3AKAJTEHHOM CTAJIM
[P A3OTUPOBAHWU B IIMPOKOM JIMATIA3OHE TEMIIEPATYP
MPOIIECCA
PROPERTIES AND STRUCTURAL MODIFICATIONS OF HARDENED STEEL
DURING NITRIDING IN A WIDE RANGE OF TEMPERATURES

T.A. Kypenoun! - uwxxenep, U.M. ToHYapeHK0?%3 — K.T.H., JOL|eHT
1000 «IIK MHUOH», r. Tomck
2TOMCKUU NOJUTEXHUYECKUN YHUBEPCUTET, T. TOMCK
3@I'BYH UHCTUTYT cubHOTOYHOU 3siekTpoHuku CO PAH, r. Tomck
curenbin@yandex.ru

Abstract. The problems of strengthening surface of hardened steel 5140 due to ion
nitriding in hydrogen-free plasma arc gaseous discharge in a vacuum are investigated.
Comparisons of the surface roughness, hardness and depth of the nitrided layers on the
context of structural transformations in the volume hardened on martensite steel which
treated in nitrogen plasma in the temperature range from 200 to 500 °C are presented.

AHHOTanMsa. PaccMoTpeHbl BONIPOCHl YIPOYHEHUS NMOBEPXHOCTH 3akKaJeHHOU ctanu 40X
IIpM MOHHOM a30THPOBAaHUM B 0€3BOJOPOJHOU IJIa3Me AYyroBOr0 ra3oBOr0 pa3psja B
BakyyMme. [IpUBOJATCA CONOCTaBJIEeHUA ILIEPOXOBAaTOCTH IOBEPXHOCTH, TBEPAOCTH U
rJ1yOUHbl a30TUPOBAHHBIX CJ0eB Ha (OHe CTPYKTYPHbIX Npeobpa3oBaHUW B 0ObeMe
3aKaJIeHHOM Ha MapTeHCUT CTajJM, 00pabOTaHHOW B IIa3Me a3oTa B JHana3oHe
Temnepatyp oT 200 g0 500 °C.

YAK 620.179.118
PA3PABOTKA BECKOHTAKTHOM CUCTEMbI OLIEHKH
HIEPOXOBATOCTHU AJIA YCTAHOBKH JIASEPHOTI'O IIOJIMPOBAHHUA
DEVELOPMENT OF NON-CONTACT ROUGHNESS MEASURMENT SYSTEM FOR
THE LASER POLISHING MACHINE

0. M. OpelmiKUH — aclMpaHT, HAyYHbIX COTPY/IHUK,
A. B. KoBaJIeHKO - K. T. H., HQUa/IbHUK Hay4YHOI'0 CEKTOpa
OAO HHUAT
olegoreshkin@rambler.ru

Abstract. The background and rationale for the development of non-contact roughness
measurement system based on scatterometry for the laser polishing machine is described.
The prototype of the measurement system is described. The first results of the
measurement are given.

Key words: non-contact roughness measurement, laser polishing, scatterometry.

AHHOTauMa. B craTbe omnucaHbl NOpeANoOCbIKM U 06GOCHOBaHME PpPa3paboTKU
O6ECKOHTAKTHOM CHCTEMbI OLIEHKH LIEPOXOBATOCTH HAa OCHOBE CKaTTEPOMETPUYECKOTO
cnocob6a W3MepeHHs /Jisi YCTAHOBKHM JIAa3epHOTO TMoJiMpoBaHuA. OmucaH MpPOTOTHH
cucteMbl u3MepeHusl. [lokasaHbl NepBble pe3y/IbTaThl U3MEPEHUH.

KioueBble c/10Ba: 6eCKOHTAaKTHOE U3MepeHHe LIIepOX0BATOCTH, Jla3epHOEe MOJIUPOBAHHUE,
CKaTTepOMeTpHs.



Y/IK 620.178.3
O NOBPEX/JAIOIIEN U PEJIAKCUPYIOILIEH POJIM IJIACTUYECKOM
AE®OPMAIINHA B JIOKAJIbHOM OB'BEME I1PH OJHOKPATHBIX
INEPETPY304YHbIX IUK/IAX
ABOUT THE DAMAGING AND RELAXING ROLE OF THE PLASTIC DEFORMATION
IN THE LOCAL VOLUME AFTER A SINGLE OVERLOAD CYCLES

M.I0. PenikoB - acniupaHT, B.C. IpOHOB - A.T.H., 1poo.
Tynbckuii rocyjlapcTBeHHBINA YHUBEPCUTET
repkov_tula@mail.ru

Abstract. The influence of the cyclic microplastic deformation on the accumulation’s
damages is investigated and the development of fatigue cracks in the steels with the
different structural heterogeneity in non-stationary conditions is revealed. The
mechanisms of the accumulation’s damages were established, due to different impacts of
the microplastic deformation.

Keywords: fatigue, damage, plastic deformation, overload

AHHoTanmsa. MccienoBaHo BAMsHUE LUKIWYECKOM MUKpPOIJIACTHYECKOU AedopMaluu Ha
HaKOIJIEeHHEe TMOBPEXJEeHUW W pa3BUTHE YCTAJOCTHBIX TPEIIMH B CTaISAX C Pa3/JIUYHON
CTPYKTYPHOH HEOJJHOPOJHOCTbHIO B YCJOBHUSX HECTALMOHAPHBIX HArpyKeHUU. BbIsBIEHbI
MeXaHU3Mbl HAaKOIJIEHUs TMOBPEXJEeHUN, OOYCJOBJIEHHbIE pPAa3JUYHBIM BJIUSIHHEM
MHUKpOIJIaCTUYeCcKOU JepopMaLuu.

KnwuyeBble cj0Ba: yCTaJloCTh, MOBPEXJAEHHOCTb, IJIacTUYecKass Jedopmanus,
neperpyska

YIIK 67.05 )
AHAJIN3 KJTACCU®PUKAIIMHU CTAHKOB
CLASSIFICATION ANLYSIS MACHINES

H.A. PoayoHoBa - K.T.H., H.C.
WMAII PAH
n.rodionova@mail.ru

Abstract. The analysis of existing classifications of metal-cutting machine tools is resulted.
It is shown that existing classifications don't allow to choose machine tools at designing of
technological process without search of the additional information; requirements to
construction of technological classification are formulated.

Keywords: classification, the machine too], a processing method, a surface, a design, the tool

AHHoTaumsa. [lpuBesleH aHa/IM3 CYLECTBYWOIUX KAACCUPUKALUNA METAIOPENKYIIUX
craHkoB. [lokasaHo, 4YTO cCyulecTBylOLiMe KaacCUPUKALUK He MO03BOJAKT BbIOUPAThb
CTaHKH{ [IPY IPOEKTUPOBAHUMU TEXHOJOTHYECKOT0 Ipolecca 6e3 No1cKa JA0MN0JHUTEeIbHON
uHpopManuy; chopMyJUpOBaHbl TpebGOBaHUS K IOCTPOEHUI0 TEXHOJIOIMYeCKON
KJ1acCUPUKALUU.

KnwueBble coBa: kiaccupukalusi, CTAaHOK, MeTOJi 06pabOTKH, IOBEPXHOCTD,
KOHCTPYKIUS,, UHCTPYMEHT.



YIIK 620.22
AHAJIV3 AHU30TPOIUM MEXAHUYECKHUX CBOVICTB
HAHOMO/JU®ULIMPOBAHHOT'O TKAHOT'O YTJIEIJIACTUKA
BMH-3/3692
ANALYSIS OF MECHANICAL PROPERTIES ANISOTROPY OF WOVEN
NANOMODIFIED CARBON FIBRE REINFORCED PLASTIC BMI-3/3692

A.H. PycnaHueBl 2 - acnupaHT, MJI. H.C., accucTeHT, fl.M.IlopTHOBA3 - BeAyl[UI UHKEHED,
JL.IL.TaupoBaZ? - K.T.H., C.H.C., olieHT, A.M.lymanckuu! 2 - 1.¢.-M.H., npodeccop
IMMAII PAH
ZMI'TY um. H.3. BaymaHa
3A0 «OHIIIT «TexHosorusi» uM. A.I'. PomamuHa»
andreiruslantsev@gmail.com
Abstract. Testing on the anisotropy of the woven carbon fibre reinforced plastic BMI-
3/3692 with nanomodified bismaleimide matrix elastic characteristics and creep have
been conducted. The deformation regularities have been analyzed, layer elastic
characteristics have been determined. Constitutive equations describing composite
material creep have been obtained. Experimental and calculated creep curves have been

plotted.
Key words: carbon fibre reinforced plastic, creep, nanomodification, bismaleimide.

AHHOTanua. bBpuiM npoBeZieHbl 3KCIIEpUMEHTAJIbHblEe MCCIeJ0BaHUS aAHWU30TPONUU
MeXaHW4YeCKUX CBOMCTB M HCCJeJJOBaHHE MO0JI3y4eCTH 00pasl0oB M3 CJAOHUCTOr0 TKAaHOTO
yraennactuka BMUW-3/3692 ¢ HaHOMOAWUIIMPOBaHHON OHCMaZEeMMUJHOU MaTpULEN.
BbinosiHeH aHa/lu3 3aKOHOMepHOCTed JAedOopMUPOBaHMs, OINpeJiesieHbl  yIpyrue
XapaKTEPUCTUKU CJI0sl, TIOJIYy4EHbl SKCIIEpUMEHTA/IbHble M pacyeTHble KpUBBIE
M0JI3y4eCTH.

KiroueBble c/10Ba: yrienaacTUK, 1013y4ecTb, HAHOMOAUPUIIUPOBAHUE, O CMaTEUMU/bI.

Y/IK 539.4
PEIIEHME 3AZIAYA KPYYEHHUA TOHKOCTEHHBIX TPYBOK U3 CIIJ/IABA
C MIAMATBHIO ®OPMbI B PEXKUMAX MAPTEHCUTHOW HEYIIPYTOCTHU U
CBEPXYIIPYI'OCTHU
SOLUTION THE PROBLEM OF TORSION OF THIN-WALLED TUBES FROM SHAPE
MEMORY ALLOY IN THE MODES OF MARTENSITIC NON-ELASTIC AND
SUPERELASTIC

E.b.CaraHoB - acnipaHT
MockoBckui ABUALlMOHHBINA MHCTUTYT (HalMOHA/IbHBIN UCCIeJ0BAaTENbCKUN
YHUBEPCHUTET)
saganoff@yandex.ru

Abstract. In this study the problem of torsion of thin-walled tubes from shape memory alloy
(SMA) is considered in the modes of martensitic non-elastic and superelastic. Solution of the
problem is carried out in the framework of non-linear model of straining of SMA in phase and
structure transitions. Curves of dimensionless stresses — total deformations are shown.
Key words: shape memory alloy, torsion, tubes, superelastic.
AHHoOTanusA. B pa6oTe paccMoTpeHa 3a/iaya Kpy4eHUsi TOHKOCTEHHbIX TPYOOK M3 CIlJIaBa C
namsaTbio ¢opmel (CIIP) B pexrMax MapTEHCUTHOW HEYNpPYrocTM W CBEPXYNPYTOCTH.
PelieHue BbINOJIHEHO B paMKax Mo/Jie/id HeJlnHelHoro gedopmupoBanus CII® npu pa3oBbix
Y CTPYKTYPHBIX NpeBpalleHusX. [IprBeieHbl KpUBble 6e3pa3MepHble HAMPsXKEeHUS — MOJTHbIE
JedopMalnyu.
KimroueBble C/I0Ba: CIJIaBbl C MaMATHI0 GOPMbI, KpyuyeHHe, TPYOKU, CBEPXYTIPYTOCTb.
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YK 621.9
METOJAUKA HA3HAYEHUA HOPM TrEOMETPUYECKOM TOYHOCTH ITPU

INPOEKTUPOBAHHWHU METAJIVIOPEXKYIIEI'O CTAHKA
METHOD OF PURPOSE STANDARD OF GEOMETRICS’ ACCURACY AT DESIGN OF
MACHINE-TOOL

A.B.CaxapoB - K.T.H., H.C.
WMAII PAH
klondikes@yandex.ru

Abstract. The article presents the task of setting standards in the design of the geometrics’
accuracy of machine-tool. It sets out the original data and milestones methods of purpose
standard of geometrics’ accuracy of the machine-tool. The interrelation of precision
indicators an object of manufacture of the machine-tool to machine-tool alignment
indicator is shown.

Key words: stages of manufacture, machine-tool, geometrics’ accuracy, standard, precision
indicators, an object of manufacture, errors, methods.

AHHOTaul/IH. B craTbe IpeacraBjieHO pelmeHrne 3aga4du II0 YCTAaHOBJIEHWIO HOPM
FeOMeTpI/I‘IeCKOﬁ TOYHOCTH IIPHU TPOEKTHUPOBAHUHN METAIJIOPEKYIIHUX CTAHKOB. N310KeHbl
HCXOAHbl€ JaHHbIe MU OCHOBHBbIE€ 3Tallbl METOAWKH HA3HA4Y€HUA HOPM FeOMeTpH‘{ECKOﬁ
TOYHOCTH  CTaAHKa. [lokazaHa B3aMMOCBSI3b IIOKasaTejed TOYHOCTHU npeaMeTa
I[TPOU3BOACTBA HA CTaHKE C II0OKa3aTeJIAMHA FeOMeTpH‘{ECKOﬁ TOYHOCTH CTAHKa.
KirogyeBble C/10Ba: 3Tallbl IIPOEKTUPOBAHHUA, CTAHOK, reOMeTprU4YeCKad TOYHOCTb, HOPMBI,
I[MOKa3aTeJIM TOYHOCTH, IpeaAMET IIPON3BOACTBA, IOI'PEITHOCTHU, METOAWKA.

YK 621.793
MATEMATHUYECKOE MOAE/IMPOBAHUE U YUCJIEHHBIX PACYET
HAT'PEBA YACTHUI U ITIOKPBITHUA ITPU TASOANHAMNYECKOM
HAIIBIJIEHUH
MATHEMATICAL MODELING AND NUMERICAL CALCULATIONS OF PARTICLES
AND COATINGS HEATING DURING GAS-DYNAMIC SPRAYING

H.C. ®ananees, B.E. ApxvnoB - K.T.H., A.®. JIOHAAPCKUH — K.T.H.,
I'.B. MOCKBUTHH - A.T.H., 1pod., M.C. [lyraues
WMAII PAH
falaleevn @yandex.ru

Abstract. The paper describes a method for numerical simulation of particles heating
during acceleration in a supersonic airflow and a surface temperature calculation for cold
gas dynamic spray process. Results of calculations are also provided. A mechanism of
coating formation of zinc-aluminum coating based on the calculation results and
experimental data is proposed.

Key words: gas-dynamic spraying, particles heating, heat transfer, mathematical modeling.

AHHOTanus. B faHHOU paboTe OMUChIBAeTCS MeTO/, MO/IeJIMPOBAaHUS HarpeBa 4acTHIL BO
BpeMsl pa3roHa B CBEPX3BYKOBOM IMOTOKe BO3/lyxa M pacuyéTa TeMIepaTypbl MOKPBITHS
Ipy ra3oJMHaMHU4eCKOM HamblleHUU. [IpuBoAATCA pe3ybTaThl YMCJAEHHBIX pacyeToB. Ha
OCHOBAHMU pe3yJIbTAaTOB PacueTOB U 3KCIIEPUMEHTA/NbHbBIX JJAHHbIX IPeJ10KEH MEXaHU3M
dbopMUpOBaHUSA MOKPBITUS U3 CMECH YACTHUI] IIMHKA U aJTIOMUHUS.

KiloueBble cjioBa: rasojvHaMUyYecKoe HallblJeHUe, HarpeB 4YacTHl, TeIlJolepenaya,
MaTeMaTHU4YeCKOe MO/JleJIMPOBaHHUE.

10



Y/IK 669.715:621.78
IMPOrHO3UPOBAHUE MEXAHUYECKUX CBOVYICTB TEPMUYECKH YIIPOYHEHHBIX
AJIIOMUHHUEBDBIX CIVTABOB CUCTEMbI AL-MG-SI
PREDICTING MECHANICAL PROPERTIES OF HEAT TREATABLE ALUMINUM
ALLOYS OF AL-MG-SI SYSTEM

®am XoHr Py - acnupaHT
MI'TY um. H.2. BaymaHna
phamphumt8@gmail.com

Abstract: The mathematical descriptions of the temperature-time-property diagrams (C-
shaped diagrams), quench factor, kinetics of precipitation from a supersaturated solid
solution were showed. The mechanical properties dependencies (ultimate strength,
hardness) of the value of quench factor were established. The method of construction of
the temperature-time-property diagrams of the heat treatable aluminum alloys of Al-Mg-Si
system using the Jominy end quench test was suggested.

Key words: quench factor, temperature-time-property diagrams.

AHHoTanms. [IpvBeieHO MaTeMaTUYECKOe ONKCAaHUE AuarpaMM JOCTHKeHUs1 cBoUcTB (C-
00pasHbIX AUarpaMM), 3akajodyHOro ¢akTopa, KUHETUKHA 00pa30BaHUsl BblJeJeHUH W3
IepPECHILIEHHOT0 TBEPAOr0 pacTBOpa. Y CTaHOBJIEHBI 3aBUCMMOCTH MEXaHUYECKUX CBOUCTB
(BpeMeHHOTro CONpPOTHBJIEHUs, TBEPJAOCTU) OT BeJUYUHbl 3aKajJo4yHoOro <¢akTopa.
[I[pyBeieHa MeTOJMKA IOCTPOEHMUs JAuarpaMM [JOCTHXKEHUSI CBOMCTB TepMHUYeCKH
YIPOUYHSIEMBIX AJIOMUHHEBBIX CIIJIABOB HA OCHOBE METO0/Ia TOPI[€BOM 3aKaJIKU.

Kiro4yeBsble c/10Ba: 3aKasouHbli GaKTOP, AUarpaMMa JOCTHKEHHS CBOUCTB.

YAK 621.9.014.5
BJIMAAHUE KOHCTPYKTHBHBIX IAPAMETPOB JIA3EPHOM I'0JIOBKH HA
CKOPOCTb I'A30JIA3EPHOM PE3KH
INFLUENCE OF DESIGN PARAMETERS OF THE LASER HEAD ON THE
GAS-LASER CUTTING SPEED

JL.P. Xauipy/IMHa — aclUpaHT
KazaHCcKHUM HallMOHAJIBHBIN UCCJIel0BATEbCKUN TeXHUYeCKU YHUBepcuTeT-KAU
uM. A. H. TynosieBa
Lraisovha88@mail.ru

Abstract. The effect of design parameters on the rate of gas-laser cutting machine (nozzle
diameter, lens) to the active and neutral process gas (oxygen and nitrogen) at different
pressures processed materials are shown.

Key words: laser radiation, melting, supersonic jet, the device external optics and gas
dynamics, laser technology.

AnHoTanms. [lokasaHbl 3KCIepUMeHTabHbIe pes3y/ibTaThbl 1o BJIMSTHUIO
KOHCTPYKLIMOHHBIX NapaMeTpPOB Ha CKOPOCTb ra3oJia3epHOM pe3KH (AuaMeTpa COIJa,
JINH3bI) C aKTUBHBIM M HEUTpaJbHbIM TEXHOJOTMYECKUM ra3oM (KHUCJI0pPOJOM U a30TOM)
IpHY pa3/IMYHbIX JABJIEHUSAX 06pabaThiBaEMbIX MaTePHaAJIOB.
KiroyeBsble c10Ba: jla3epHOe U3/1y4YeHUe, [IJIaBJeHUe, CBEPX3BYKOBas CTPys, YCTPOUCTBa
BHEIIHeN ONTUKU U ra30iMHAMUKH, Jla3epHble TEXHOJIOTHH.
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CEKLIUA 2.
[IpoYHOCTH XKUBY4YECTh U
6€e30MaCHOCTh MALlIUH



Y/IK 629.3.023.211
AHAJIN3 HATPY KEHHOCTH KOHCTPYKTHUBHbBIX 3JIEMEHTOB
ABTOMOBWJIA B 3KCIIJIYATALMOHHBIX YC/IOBUAX
LOADING ANALYSIS OF STRUCTURAL PARTS UNDER SERVICE CONDITIONS

K.A. BagukoB - actiupaHtT, E.C. J/IeroTUH - MarucTpaHT,
A.C. Pbuib1oB - maructpaHT, U.A. KaHyGpPUKOB — MarucTpaHT
Bosirorpazickuii rocy/JapCcTBeHHbIN TexHUYeCKUN yHUBepcuTeT (Boarl'TY)
tfpic@vstu.ru; geronimo855@mail.ru

Abstract. Family of methods for experimental and theoretical research of variable loading and
stress in automobile frame was described. Comparison of stresses and accelerations as result of
finite-element analysis in SolidWorks and Ansys and empirical data from strain and acceleration
gages during road tests was done. Calculation of fatigue durability life for vehicle frame was
completed using multibody dynamics model in FRUND software.

Key words: multibody dynamics, finite-element method, frame strength calculation, fatigue
durability, loading spectrum

AHHOTanusA. PaccMoTpeHa COBOKYITHOCTb METO/IOB, MCIOJIb3YeMbIX NMPH 3KCIEPUMEHTAJBHOM U
TEOPETUYECKOM  MCCAeJJOBAaHUM BHUOPOHArPYKEHHOCTH M  BUOPOHANPSXKEHHOCTH  paMbl
aBTOMO6UJsA. [IpoBe/ieH CpaBHUTEJbHBIN aHAIN3 Pe3yJbTATOB KOHEYHO-3JIEMEHTHOrO pacyeTa
HanpsKeHUH U YCKOPEeHUM B CUCTeMaX aBTOMaTHU3UpPOBaHHOro mpoekTupoBaHus SolidWorks u
Ansys ¥ JaHHBIX TEH30METPOB U aKCeJEPOMETPOB, OJYYEHHBIX B X0/l UCIIBITAHUN aBTOMOGHUJIS
Ha moJsidroHe. IlpoBesieH yCTaJOCTHBIM pacyeT CpOKa CAyKO6bl paMbl C HCIOJb30BaHHUEM
JUHAMHU4YEeCKOH MOJIe/Id aBTOMOOWJIS B IpOrpaMMe pacyeTa AUHAMUKHU cucteMbl Tea OPYH/IL.
KnouyeBble cjoBa: JWHAMHKA CHCTEMbl TeJ, METOJ| KOHEYHBbIX 3JIEMEHTOB, pacueT pambl,
YCTaJIOCTHBIU CPOK CIAYKOBI, CIIEKTP HarpyKeHHUs.

YIK 602.17
KOHEYHO-3JIEMEHTHBIN AHAJIU3 TPOLIECCA BBINTPAAMJIEHUS
MPOBO/IOB
FINITE ELEMENT ANALYSIS OF WIRE STRAIGHTENING PROCESS

H.A.Bainuc! - M.sc.ing, acnupanT, A.B.AlnymeBckuc? - Dr.sc.ing, npodeccop
1PUKCKUN TEXHUYECKUNA YHUBEPCUTET, MHCTUTYT MEXaHUKHU
2 PupkckuM TexHudeckuit yHuBepcuteT, HUJI npo6sieM JUHAMUKK MalllMH U MEXaHU3MOB
ivo.vaicis@inbox.lv; janush@Ilatnet.lv

Abstract: Straightened object, for example, wire in cable industry is subjected to
alternating bending to reduce residual stress and gain suitable curvature for straightened
product. In this work a technique, based on using CAD/CAE software, is proposed for
designing of wire straightening process. Firstly geometrical model of wire straightening
equipment is created using SolidWorks. Then plastic deformation analysis of wire in
straightening process is done by Abaqus. Effectivity of developed technique is shown for
specific case study.

Key words: wire straightening, plastic deformation, finite element analysis.

AHHOTauusa. /[l yMeHbLIeHUs] OCTATOYHBIX HANpPSHKEHUW W TOJYyYeHUs] TpedyeMou
bopMbl  BBIIPAMJISAEMBIX  OOBEKTOB, HalpuMep, TMpPOBOJOB B  KabeJbHOU
POMBIIIJIEHHOCTH, MMPOBOJ, MOJBEPraeTcsi MHOTOKPATHbIM U3TrUOHBIM Aedopmanusam. B
JIJAaHHOM /JI0KJIaJle TpeJJioKeHAa MeToAuKa 6asupyrwouiasica Ha npuMmeHeHuu CAD/CAE
NporpaMMHOro obecrnedyeHus AJis IPOEKTUPOBAHUS Mpoliecca BhINPsSIMJIeHUSI TPOBO/IOB. B
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Havasie, ucnosb3ys SolidWorks, coszmaeTcsa reomeTpuyeckas MoJesb anmaparypbl
BBINPSIMJIEHHUSI TPOBOJIOB. /lajsiee B cpesie Abaqus oCylecTBJIsSIETCS aHAIN3 MJIACTUYECKUX
JnedopmManuii MpoBoIOB B Mpoljecce BhINPsAMyeHHs. Ha KOHKpeTHOM NpuUMepe MoKa3aHa
3pdeKTUBHOCTD pa3pabOTaHHOW METOUKH.

Kinw4yeBbie cji0Ba: BBLINpPSMJIEHHE MPOBOJOB, IJIaCTHYecKas AedopMalusi, KOHEYHO-
3JIeMEeHTHbIN aHaJIU3.

YAK 621.771.014
HUCCJIEAOBAHUME HA TIPOYHOCTb U JE®OPMAIINIO BAJIKOB
CTAHOB IIPO/I0JIbHOW ITPOKATKH
NP1 AMHAMMWYECKOM HATI'PYKEHUH
RESEARCH ON THE STRENGTH AND MILLS ROLL DEFORMATION LENGTHWISE

ROLLING UNDER DYNAMIC LOADING

M.A. Bapasa - ctyzeHT, I0.A. MOpo30B - K.T.H., 101,
MoCKOBCKHH rocyAapCTBEHHbIM MalIMHOCTPOUTENbHBIA YHUBepcuTeT (MAMMU)
akafest@mail.ru

Abstract. Shock loading leads to a multiple exceeding the permissible load for mill rolls
and then their breaking and overloading the other parts and units of the rolling mill.

The method of calculating a dynamic response factor is considered in the study of sheet
rolls mechanical resistance and deformation under static load and dynamic load for elastic
mechanical systems.

Key words. Rolling mills, mill rolls, deflection of rolls, bending moment, dynamic response
factor, dynamical load.

AHHOTauMsA. YAapHbIM XapakTep Harpy»KeHWsl MPOKATHBIX BaJKOB B MOMEHTax BX0Ja M
BbIX0Jla MeTa/lJla W3 HUX, MPUBOAUT K MHOTOKpPATHOMY IpPEBBINIEHUIO JOMYCTUMOMN
Harpy3KH, paspyllamlleld BaJOK U TMeperpyxawlieil ocTajlbHble JeTald U y3Jbl
IPOKATHOTO CTaHa.

PaccMaTpuBaeTcs NPOYHOCTh M JAedopMalus JIMCTOBBIX BaJKOB IMPH CTAaTHYECKOM H
JIMHAMUYECKOM Harpy>eHHHW C WCIOJIb30BaHUEM IPEJIJIOKEHHOW MeTOJMKU pacdyeTra
Ko3pdUIMeHTa AMHAMUYHOCTH YIIPyTOM CUCTEMBI.

KioyeBblie caoBa. [IpokaTHbIM CTaH, BaJIKM, MPOrud BaJIKOB, M3rMOAIOIIMK MOMEHT,
K03pUIMEeHT JUHAMUYHOCTH, JUHAMUYeCKas Harpy3kKa.
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YJIK 539.3
HANNIPA)KEHHO-IE®OPMUPOBAHHOE COCTOAHHUE KOPIIYCA COCYJA
IIPY BO3JAEVCTBUU TEMIIEPATYPHI
THE STRESS-STRAIN STATE OF THE VESSEL HULL WHEN EXPOSED TO
TEMPERATURES

A.U. Bepemel4uK - H.c., B.M. XBHCeBHY - K.T.H.
BpecTckuy rocyjapCTBeHHbIM TeXHUYECKU M YHUBepCUTeT, I. bpecT, besapych
vai_mrtm@bstu.by

Abstract. The tension of a thick-walled vessel of composite frame geometry when exposed
to steady temperature is examined. The method of boundary potential theory integral
equation is used to solve the given flat boundary value thermoelectricity problem. Thus,
the flat boundary value problem was converted to a problem of the isothermal elastic
strength theory. The integral equations of temperature stresses are deduced. The method
of mechanical quadratures is applied for numerical implementation of singular integral
equations of a boundary value problem. The tension of the examined area has been
determined.

Key words: gear housing, temperature, stresses.

AHHOTapMs. PaccMoTpeHo HampspKeHHO-ZehOpPMUPOBAHHOE COCTOSIHME TOJICTOCTEHHOTO
cocysla CO CJI0XKHOW TeoMeTpHed TpaHUIlbl NMPU TeMIEpPATypHOM HarpyxeHuw. [is
peasiM3allMd  KpaeBOW 3aJjlayd TEpPMOYIPYroCcTH NPHUMEHEH MeTOJ, T'pPaHHUYHBIX
WUHTErpaJibHbIX ypaBHEHWH TeOpWM TmoTeHIUasa. [lpu 3TOM KpaeBas 3ajadya
TEPMOYNPYrOCTH CBeJieHa K KpaeBOW 3ajJlaue H30TEPMUYECKOW TEOpUH YIPYTOCTH.
[TonydyeHbl HWHTerpajbHble ypaBHEHHS TeMIIEPAaTYPHBIX HampsbkeHUH. Jlyisi 4uc/eHHOU
peasiM3alnuy CUHTYJISIPHBIX MHTErpaJbHbIX YPaBHEHUH KpaeBo# 3a/a4u IPUMEHEH METO/]
MeXaHU4YeCKUX KBaZpaTyp. /J[aHa OlleHKa HaNpsPKeHHOTO COCTOSIHUS pacCcMaTpUBAaeMOM
006J1aCTH.

KioueBsble c/10Ba: KOPNyC pelyKTopa, TeMIlepaTypa, Halps>KeHHUS.

YJIK 539.4
OIITUMHU3ALUA POPMbI PABOYEM 30HbI IPOBUBHOI'O IYAHCOHA
THE FORM OPTIMIZATION OF THE PENETRATIVE PUNCH WORK ZONE

B.B.'ap6aueBckuil - H.c., A.U. Bepemeinyuk - H.c., M.U. Ca30HOB - JI.T.H.,
B.M. XBuceBUY - K.T.H.
BpecTckui rocyapCTBEHHbIM TEXHUYECKUU YHUBEPCUTET, I. bpect, besapych
vitaly.19@mail.ru

Abstract. Optimization of a geometrical form of its work zone is performed for increase
firmness of the punch, which is used for a punched hole in steel sheets. It is offered to
execute a face working surface in the form of a cone with a small corner. Mathematical
modeling of process of a punched hole with use of the finite element modeling package
ANSYS is carried out. The stress-strain state of a punch at various operating modes is
investigated. Influence of conicity on tension arising in a punch is defined.

Key words: punch, punched hole of openings, stress-strain state.

AHHoTaumsa. C 1Lesbl0 MOBBILIEHUS] CTOWKOCTH IyaHCOHA, HCHOJIB3YIOIIErocs JJis
NPOGHUBKU OTBEPCTUH B CTAJIbHBIX JIUCTAX, MPOBEJeHAa ONTUMHU3ALMS reoMeTpUYeCKOU
dopmMmbl ero paboyei 30HbI. [IpeasiodkeHO BBINOJHUThL TOPLEBYI Pabouyl0 MOBEPXHOCTb
KOHYCHOM C HeOOJIbIIMM YTIJIOM KOHyca. [IpoBe/ieHO MaTeMaTH4YeCKOe MOJieJIMPOBAaHHeE
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npolecca  NOpPOOHMBKKM  OTBEPCTHUM € MCNOJb30BaHUEM  KOHEYHO-3JIEMEHTHOIO
BbIYUCAUTENbHOTO KoMIiekca ANSYS. HccienoBaHo Hampsi)KeHHO-ZehOpPMHUPOBAHHOE
COCTOSIHME TIyaHCOHA TMpH Pas3/JMYHBbIX pexuMax paboTel. OmnpejesieHO BJUSHUE
KOHYCHOCTH Ha BO3HUKAKILUeE B IYyaHCOHE HalPSXKEHUS.

KioueBble c/0Ba: NyaHCOH, MPOOHMBKA OTBEPCTHMN, HaNPSHKEHHO-AePpOpMHUPOBAHHOE
COCTOSIHUE.

Y/IK 681.518.5
PA3PABOTKA 3KCIIEPUMEHTAJIBHOT'O CTEHAA UH®OPMAIIMOHHO-
U3MEPHUTEJIbHOMW CUCTEMBI A1 ACHHXPOHHOTI'O
JIEKTPOABUT'ATEJ/IA
DEVELOPMENT OF EXPERIMENTAL STAND OF INFORMATION-MEASURING
SYSTEM FOR INDUCTION MOTOR

K.C. Epmakos, E.B. TymakoBa - acliMpaHT, aCCUCTEHT
MI'TY um. H.2. BaymaHa, r. MockBa

Abstract. The paper presents the experimental stand development of information-
measuring system for induction motor using a phasechronometric method. Mathematical
modelling of the operation of the motor conducted. Functional diagram of the system is
developed.

Key words: electromechanical systems, induction motor, phasechronometric method,
information-measuring system.

AHHoTanMsa. B pa6ore mnpexcTaBjieHa pa3paboTKa 3SKCIEepPUMEHTAJbHOr0 CTeHJa
MHPOPMAIIMOHHO-U3MEPUTENbHON CUCTEMBI JJII ACUHXPOHHOIO 3JIEKTPOJBUTATENS C
UCI0JIb30BaHHEM (A30XpOHOMETPUYECKOTO MeToja. [IpoBeleHO MaTeMaTHYeCKOe
MoJieJIUpOBaHHWe paboThbl 3JieKTpojBuraressa. PaspaboTaHa ¢yHKIMOHa/JbHAasA cxeMa
CUCTEMBI.

KiiloueBble c/10Ba: 3/IeKTPOMEXaHUYECKUE CHUCTEMbl, aCHHXPOHHBIA 3JIEKTPOJBUTATEb,
da3oxpoHOMeTpUYECKUN MeTO/l, HHGOPMAIMOHHO-U3MepUTeJbHAs CUCTEeMaA.

YIK 602.17
WCCJIEAOBAHUE U PA3PABOTKA CUCTEMbI MEXAHUYECKOM 3ALIUTHI
TPAHCIIOPTHOTI'O OB BEKTA IIPU BBLICOKOCKOPOCTHOM YIAAPE
RESEARCH AND DESIGN OF A MECHANICAL PROTECTION SYSTEM FOR THE
SHIPPING CONTAINER AT ITS HIGH-SPEED IMPACT

A.HM. UBalIKMH - aCIUPAHT
@®TI'BOY BIIO «Y1bAHOBCKUU roCy/lapCTBEHHbIN TEXHUYECKUN YHUBEPCUTET»
iai.integrald@gmail.com

Abstract. The present article reports the results of design of a mechanical protection system
for a shipping container and results of analysis of damping elements interaction under plastic
deformation, namely it contains analysis of current methods of protection for equipment,
materials and designs; outlines survey into the optimal design of damping elements;
presents results of research into hollow titanium sphere strength capacity; defines energy
absorbing abilities of spheres of different size under various interaction types; describes a
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procedure to define damping capacity of a system based on energy-absorbing properties of
its elements as well as a mechanical protection system conceptual design.
Key words: mechanical protection, damping elements, high-speed impact.

AHHoTauusa. B Hacrosiuedr paboTe OTpakeHbl pe3yJbTaThl Pa3pabOTKU CHUCTEMbI
MeXaHUYeCKOM 3allUThl JJis TPAHCOOPTHOrO OOBbEeKTa W aHa/lu3 B3aUMOJENUCTBUSA
JleMIGUPYIOIUX 3JIEMEHTOB B YCJIOBUSX IJIACTUYECKOTO AepOopMHUpPOBAHUS, & UMEHHO:
BbINIOJIHEH aHA/IM3 CYIIECTBYIOIMX CIOOCOO0B 3alllMThl B TEXHUKEe, MaTepuaJoB U
KOHCTPYKLMH; BbINOJHEH IMOUCK ONTUMaJbHOM KOHTCTPYKIUU JleMIPUPYIOILETro
3JIeMEHTa;  MpeJCTaBJeHbl  Pe3yJbTaThl  3KCIEPUMEHTAJIBHOTO  HCC/Ie/[0BaHUSA
NPOYHOCTHBIX CBOWCTB MOJILIX THUTAHOBBIX cdep; ompejesieHbl 3HEProNOrJoLAIIre
CBOMCTBa cdep pas3/IMYHBIX pa3MepoB MpPHU pa3/JUYHbIX BapUaHTAX B3aUMOJAENUCTBUSA
MeX/ly C000H; mpeAcTaB/JieHa MeTOJUKa olpejesieHUs JeMNduUpyolleldl Croco6HOCTH
CUCTeMbl Ha OCHOBE JIAaHHBIX 06 SHEPTrONOIJIOIAKIIUX CBOMCTBAX OT/AENbHbBIX 3JIEMEHTOB,
a Tak)Ke KOHIeNTyaJlbHasd KOHCTPYKIMSI CUCTEMbI MEXaHUUYECKOM 3aL[UThI.

Knw4yeBsbie cJIoBa: MexaHu4eckas 3al1Ta, JeMnupyommun 3JIEMEHT,
BBICOKOCKOPOCTHOM yiap.

YK 620.19
UCCJIEAOBAHUE BUBPOIIOBEAEHHUA
3JIEMEHTOB KOMIIO3UTHBIX KOHCTPYK].II/Iﬁ
CO CTPYKTYPHBIMHU NE®PEKTAMHU
INVESTIGATION OF VIBRATION COMPOSITE STRUCTURES

WITH STRUCTURAL DEFECTS
A.M. KokypoB - M.H.c., U.H. OguHLEB - K.T.H., C.H.C.
WMAII PAH

and-kokurov@yandex.ru, ino54@mail.ru

Abstract. The paper presents a methodology for the study of stress-strain and vibration
states of objects and structures with structural defects. The authors examined and
described the stages of development of progressive damage. The calculation results show
the influence of the size and location of the defect on the vibration characteristics of the
object.

Key words: defect, vibration, modes, resonant frequency.

AHHoTanMsa. B pabGore nmpejcTaBseHa MeTOAWKA MPOBEJEeHUs  UCCAe[0BaHUS
HanpsKeHHO-ZleGOpPMUPOBAaHHOTO YW BUOPALMOHHOIO  COCTOSIHUA  OOGBEKTOB U
KOHCTPYKIIMHA CO CTPYKTYPHBIMU AedeKTaMH Ha 3Tanax pa3BUTHUS MPOTPeCCUPYIOILETo
noBpexieHus. [IpoBe/ieHbl YU CIEHHbIE PacyeThl U MOJTYYEeHbl pe3yJbTaThl, OTPaXKaloLHe
BJMSIHME pa3Mepa M pacnosiokeHuss JedekTa Ha BUOpALMOHHblE XapaKTEPUCTUKHU
UCC/IelyeMOro 00'beKTa.

KiroueBble cioBa: fedekT, BUbponoBeieHre, GopMa KosiebaHUsl, pe30HaHCHAas 4acToTa.
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YJIK 6297.036.54
METO/IMKA MATEMATUYECKOTO MOAEJIMPOBAHUSA 1A
TEPMOITPOYHOCTHOTO PACYETA KAMEPBI CTOPAHUA
MHHOBALIMOHHOTO P/
MATHEMATICAL MODELING METHODOLOGY FOR INNOVATIVE LPRE
COMBUSTION CHAMBER STRESS ANALYSIS

0.B. KopoTkas - acnupanrT, C.C. FaBpomuH - A.T.H., 1pod.
MI'TY um. H.3. BaymaHa
korotkaya_olga@mail.ru

Abstract. The methodology of mathematical modeling for innovative LOX-cooled liquid-
propellant rocket engine combustion chamber stress analysis is described. This
methodology is suggested to reduce the number of fire tests. The urgency of the problem is
shown.

Key words: mathematical modeling, liquid-propellant rocket engine, combustion chamber,
deflected mode, submodeling method.

AHHOTanuA. OnucaHa MEeTO IMKa MaTeMaTHU4YeCKOIo MO/IeJTMPOBAHUS TS
TEepMOIPOYHOCTHOrO pacyeTa KaMepbl CropaHusi HHHOBanMoHHoro YKP/| ¢ KUC/I0pOAHBIM
OXJIQXKJeHHueM, KOTopas MNpeaJsiaraeTcs JJisi CylleCTBEHHOTO COKpallleHHUs KOJIMYeCTBa
OTHEBBIX HUCIbITAHUHN, UCIOJIb3YEeMbIX Ha JAHHbI MOMEHT B KaueCTBe OCHOBHOTO CIoco6a
OIIeHKH POYHOCTH KaMep cropaHus. [lokazaHa aKTyaJIbHOCTb MPO6JIEMBI.

KioueBble cjioBa: MaTeMaTUYecKoe MOJIeJIUPOBAaHHUE, JKUJKOCTHBIH paKeTHBIH
JIBUTaTeJib, KaMepa CropaHus, Hanps»KeHHO-AepOpPMUPOBAHHOE COCTOSIHUE, MEeTO[
oMo JiejIeH.

Y/IK 531.01
YCTAHOBUBIIAACA ITIOJI3YYECTb CTEPKHA U3 BOJIOKHUCTOT'O
KOMIIO3UTA B UCIIBITAHUAX HA TPEXTOYEYHOE HAI'PYKEHHUE
STEADY STATE CREEP OF A FIBER COMPOSITE ROD IN THREE-POINTS
LOADING TEST

C.0.Komenes! - ctygeHT, K.A.XBOCTYHKOB? - K.(.-M.H., C.H.C.
1MexaHuKo-MaTeMaTH4ecku ¢pakyabTeT MI'Y um. M.B.JlomoHOCOBa
ZMHCTUTYT MallMHOBeJleHUs UM. A.A.bsiaronpaBoBa PAH
koshel990@yandex.ru

Abstract. When we investigate new fiber composites experimentally we often have not be
able to test them in simple tension loading scheme. We have to put the specimen in three-
points or four-points bending test. In this work the problem of determination of the
parameters for steady state creep rate of material in the conditions of three-points loading
are considered. Experimentally the exit to a constant of speed of a deflection of the central
point of a sample is accepted by the fact of approach of a phase of the steady state creep
rate. Steady state creep law parameters are defined according to experimental data.

Key words: three-points bending test, steady state creep, experimental data analysis.

AHHOTaI.H/lH. HpI/I HCCJIeA0OBAHUKW HOBBIX MATE€pPHAJIOB M3 BOJIOKHUCTBIX KOMIIO3HMTOB
3a4aCTyl0 He yJaeTCd IIPOBE€CTH TeCT HAa OAHOOCHOE paCTAMXEHHE. TexHOMOTUYECKU
BO3MOXHBIM ABJIAETCA TECT Ha TpEXTOqequIﬁ HNJIN qETbIPEXTO‘{e‘{HbIﬁ nu3ru6. B I,C[aHHOI‘/JI
pa60Te paccMaTpHUBaeTCA 3aJada onpeaejeHud IapaMeTpoB MaTepHaJa,
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XapaKTepU3yIUIMX YCTAaHOBUBILYIOCS MOJI3y4eCcTb B  YCJOBUSIX TPEXTOYEYHOTO
Harpy>keHusl. JKCIlepUMeHTaJbHO (aKTOM HacTylieHuss ¢asbl yCTaHOBUBILEHCSA
MOJI3y4YeCTH TMPUHUMAETCS BbIXOJ, HAa TMOCTOSIHHYI BeJHWYHHY CKOPOCTH Mporubda
LeHTPaJbHON TO4YKMU o6pasua. [lo AaHHBIM 3KClIepHMEHTa ONpeJessiloTCd KOHCTAHThI
CTEeNeHHOI'0 3aKOHA yCTAaHOBUBILENCS MOJI3y4eCTH.

KnwuyeBble c0Ba: TpexTOYeYHbIM HW3rub, YCTAaHOBUBINASICA TMOJI3y4eCThb, aHaJU3
3KCIMEePUMEHTA/IbHbBIX IaHHbIX.

YK 539.319
PACYETHO - 3KCIIEPUMEHTAJIbHOE UCCJIEAOBAHME HAC BAPABAHA
BbICOKOI'O JABJIEHUA ITPU CTAHUOHAPHBIX U IIEPEXO/IHBIX
PEXXUMAX 3KCIVIYATAIM A
ANALYTICAL-EXPERIMENTAL INVESIGATION OF DRUM HIGH PRESSURE
STRESS-STRAIN STATE IN STATIONARY AND TRANSITIONAL MODE
OPERATION

B.C. KpaBen! - ctyz., C.B. Mac1oB! - K.T.H., B.H.C.
IMI'TY um. H.2.baymaHa, kadenpa PK-5 «IlpukiagHas MmexaHuKa»
ZMHCcTUTYT MaliMHOBeeHUs M. A.A.bsiaronpaBoBa PAH
ryox@mailru

Abstract. The problem power equipment safe operation is connected including using of
diagnostic systems of the indirect control of a stress loading of the elements, exposed to
intensive thermal effects on the part of the heat-carrier with sharply varying temperature.
Analytical-experimental procedure and results of stress-strain state parameters estimation of
drum high pressure nozzle for PGU-800 diagnostic system are presented.

Key words: stress-strain state, intensive thermal effects, analytical-experimental procedure,
diagnostic system.

AnHoTanums. [Ipobsiema 6e30MacHOM 3KCIJIyaTallMU SHepreTUYeCKUX YCTAaHOBOK CBsI3aHa
B TOM 4YMCJe C HCIOJb30BAaHHEM J[JAUArHOCTUYECKUX CHUCTEM KOCBEHHOI'O0 KOHTPOJIA
Harpy>€HHOCTHU 3JIEMEHTOB, MO/IBEPTAIOIINXCS UHTEHCUBHBIM TEIJIOBBIM BO3/€HCTBUAM
CO CTOpPOHBI TEIJIOHOCHUTENSI C pe3KOo MeHsolleiica TeMnepaTypoi. IlpenyioxeHa
pacuyéTHO-3KCIIepUMEHTA/NbHAsI METOAMKA W MpUBEJAEHbl pe3yJbTaThl  OINpeJeseHUs
napaMeTpPoOB HAIpPsHKEHHO-ZePOPMUPOBAHHOTO COCTOSIHUSL MaTPyOKa TeNJIOHOCUTEJIs
OapabaHa BBICOKOI'O JIaBJIeHUs JIJIsl UCIOJIb30BAaHUSI B CUCTEME JIMAarHOCTUKU YCTAHOBKU
[1ry-800.

KiioueBble ci10Ba: Hanps»KEHHO-AepOPMUPOBAHHOE COCTOSTHUE, UHTEHCUBHBIE TEIJIOBbIE
BO3/IeMCTBUS, paCIETHO-3KCIIEPUMEHTA/IbHAS METO/IUKA, CUCTEMA JIUarHOCTUKH.
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Y/IK 629.33.067 . ) .
COBPEMEHHDbIH ITOJINYPETAHOBbBIN CAUJIEHTBJ/IOK: IIPOYHOCTHBIE

JOCTOUHCTBA, HEAOCTATKYU KOHCTPYKIUA U IIYTU UX
YCTPAHEHMUA
THE MODERN POLYURETHANE SILENTBLOCK: THE STRAIN ADVANTAGES,
DISADVANTAGES OF CONSTRUKTIONS AND THE WAYS IT'S ELIMINATION

U.B./leontbeB! - cTyzeHT, B.B.BorgaHoB! - K.T.H., joueHT, A.ILIIIXTOB? - rJ1. UHXKeHED
1 YHuBepcuTeT MalmMHocTpoeHust (MAMU)
2000 «PC I'pynn»
bogdanov@mami.ru paint.design@mail.ru info@vtulka.ru

Abstract. Advantages the polyurethane usage in design of silentblock in comparison with
serial execution of this element of the vehicle’s suspension (based on the rubber) from the
point of view of ensuring strength, rigidity and operating life are shown. Numerical FEM-
calculations the various types of loading, that taking into account the design features, the
variants of a press fitting of an elastomer, the temperature mode, arising in the course of
filling the polyurethane’s discontinuities, etc. are given. Based on the analysis the stress
and deformations fields distribution, the optimum prototype of design modern
polyurethane silentblock is determined for concrete models of vehicles.

Key words: vehicles, silentblock, constructive safety, polyurethane, damping.

AHHoTanMsa. [lokasaHbl MpeuMyleCTBA MCIOJb30BaHUS MOJMypeTaHa B KOHCTPYKLHUHU
CallJIeHTOJIOKA 10 CPAaBHEHUIO C CEPUMHBIM MCIOJHEHHWEM 3TOr0 3JIeMeHTAa IOJBEeCKU
TPaAHCIIOPTHOI'O CPeJICTBA HA OCHOBE PE3WHbI C TOUYKH 3pEeHUs 00ecreYyeHUsl MPOYHOCTH,
»KECTKOCTH U JIOJITOBEYHOCTH paboThl. [IpuBeseHbl yncieHHble paciéTbl MKIJ passinyHbIX
BAPUAHTOB HArpyXeHUsi C Y4YETOM KOHCTPYKTHBHBIX OCOOEHHOCTEH W BapUAHTOB
3alpPECCOBKH 3JIaCTOMEPA, TEMIIEPATYPHOTO PeXHMMa, BOSHUKAIOILIUX B MpoOIjecce 3aJUBKU
noJInypeTaHa HEeOAHOPOJHOCTeH M T.I. Ha ocHOBe aHanu3a moJied pacnpezeseHust
HanpsbkeHUW U Jedopmauui omnpejiesieH ONTUMaJbHbIA MNPOTOTUN KOHCTPYKLMHU
COBPEMEHHOTO TOJIMYPETAHOBOrO CAMIEHT6G/I0KA MO psjAy KOHKPETHbIX Mojesen
TPaAHCIOPTHBIX CPEJICTB.

Kinw4yeBble cjJ0Ba: TpPaHCOOPTHOE CPeACTBO, CAWIEHTOJ0K, KOHCTPYKTHUBHas
6e30MacHOCTb, MOJIMypeTaH, eMIpUpPOBaAHUE.
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Y/IK 602.17
HAKOIJIEHUE YCTAJIOCTHBIX NOBPEXKIEHUMA B KOHCTPYKTHBHBIX
3JIEMEHTAX ABUAIIMOHHBIX TA30TYPBEUHHBIX IBUTATEJIEA
FATIGUE DAMAGES" ACCUMULATION IN AIRCRAFT GAS-TURBINE ENGINES’
STRUCTURAL COMPONENTS

M.U. JlykbssHOBA! 2 — acnupaHT, uHxeHep, H.JI. OcunoB! - [0LeHT, K.T.H,
M.A.Top6oBeIn? - HayaJbHUK ceKTopa «L[uKi1n4yeckass NpOYHOCTb MaTepUaJoB
aBUAIlIMOHHBIX JIBUTaTeJe»,
1YHUBEpCUTET MAIIMHOCTPOEHHUS
20TV «BUAM»
grebenkinam@rambler.ru, lab33@viam.ru

Abstract. New method of fatigue life forecasting was offered and tested. The simplified
nonlinear law for summation of fatigue damages output by us is the basis of approach.
Application of the offered technique for processing of the experimental data obtained at
tests of samples from a heat resisting nickel alloy in the conditions of controlled
deformation in a cycle is planned.

Key words: fatigue, nonlinear law for summation of fatigue damages, accumulation of
fatigue damages

AHHOTanMsa. B pamMkax faHHOM paboThl O6bI NpeJJIoXKeH U 0po60BaH HOBBIM MOAXOJ K
NPOTHO3MPOBAHUIO YCTAJOCTHOM JIOJITOBEYHOCTH IIpU HArpy»KeHuH, OJIM3KOM K
IKCIUIyaTallMOHHOMY. B oOcCHOBe mnojaxoza JIeXXUT BbIBeJleHHbI HaMHU YIPOLIeHHBIN
HeJIMHEeUHbIM 3aKOH CYMMHPOBAHMUS YCTAJOCTHBIX MNOBpexzAeHUW. [lnaHupyetca
IpYMeHeHUe NpPeJJIOKEHHOM MEeTOJAMKH JJisi 00pabOTKH 3KCIIepUMEHTA/NbHbIX JAHHBIX,
NOJIyYeHHBIX NPU HCIOBITAHUAX 00pa3L0B M3 >KAPONPOYHOIO HHUKEJEeBOro CIljlaBa B
YCJIOBUAX KOHTPOJIMPYeMOH filepopMaLUu B [IUKJIE T.e. «XKeCTKOI0» Harpy>KeHHUsl.
KiloyeBble cJI0Ba: yCTa/lOCTh, HAKOIJIEHHWE TMNOBPEX/JEHUM, HeJIWHEWHbIM 3aKOH
CYMMHMPOBAaHHUSA OBPEX/JEeHUN.

Y/IK 656.085.1
OBECIIEYEHHME BE3OITACHOCTH TEXHUYECKHUX CPEACTB
KEJIEBHOAOPOXHOI'O TPAHCIIOPTA HA OCHOBE BHEJPEHUA
CUCTEMbI MEHE/IUKMEHTA BE3OIIACHOCTH
GUARANTEEING THE RAILWAY EQUIPMENT SAFETY
THROUGH THE INTRODUCTION OF SAFETY MANAGEMENT SYSTEM

E.B.MacsioBa - acnvpanT, A.B.Maci0B - CTyZleHT MarucTpaTyphbl
MocKOBCKHM rocy/JapCTBEHHbIN YHUBEpCUTET nyTel coobuenusa (MUNT)
elenavk2706@mail.ru

Abstract. Safety of technical equipment for railway transport is achieved by the
introduction of an integrated safety management system. The article describes the tools
and methods of safety management systems, use of factor analysis, failure analysis. The
risk maps and event trees that describe the future states of technical equipment were
constructed.

Key words: technical equipment, railway transport, safety management system, failure.

AHHOTaI.H/lH. be30omacHOCTh TEeXHUYECKUX CpeaACTB XeJI€e3HOAOPOXKHOI'0 TPpaHCIOpTa
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JIOCTUTraeTcs NMyTeM KOMILJIEKCHOTO BHeJPEHHUs CUCTeMbl MeHeJKMeHTa 06e30MacHOCTH
JBMKeHUs. B pabore onucaHbl MeTOAbl U HMHCTPYMEHTBI CUCTEMBI MeHeKMeHTa
6e30MacHOCTH, PAacCMOTPEHO MNpUMeHeHUMe (AKTOPHOTO aHa/lv3a, aHajJu3a OTKa30B
TEeXHUYECKUX CpPeJiCTB, NOCTPOEHbl KapThl PUCKOB U JiepeBbsl COOBITHUM, ONMKCHIBAKOLUE
OyAylL e COCTOSIHUSL TEXHUYECKUX CPEeJICTB.

KiouyeBble cj0Ba: TeXHUYeCKUe CPeJCTBA, >KeJe3HOJOPOXKHBIM TpPaHCIOPT, CUCTEMA
MeHe/PKMeHTa 6e30M1acHOCTH, OTKas.

Y/IK 621.81
MATEMATHUYECKAA MOJEJIb ITIPOKATHOI'O CTAHA B
G®A30XPOHOMETPUYECKOM INTPEACTABJIEHUHN
MATHEMATICAL MODEL OF THE STAND ROLLING MILL BY A PHASE-
CHRONOMETRIC IMPLEMENTATION

JI.X. MuHs3eBa - acliupaHTKa, aCCUCTEHT Kadepbl 'MeTpoJiorus 1
B3aMMO03aMeHAeMOCThb",
MI'TY umenu H.J3. baymaHa
miluiza@yandex.ru

Abstract. For the solving problem of information and metrological support of rolling mill
the use of phase-chronometric method developed by the Bauman Moscow Technical
University is recommended. In this method the use of time intervals, defined by phases of
cycle, depending on kinematic parameters of moving mechanism components. The
obligatory condition for realization of phase-chronometric method is mathematical model
of a rolling mill. For this purpose the system of differential equations, describing multi-
mass torsional system, representing the rolling mill was developed. Dynamic, kinematic
and electromechanical parameters of constituents of the stand are taken into account.
Keywords: rolling mill, phase-chronometric method, mathematical model.

AHHOTanmsa. /lnga  pewileHuss  npobGseMbl  MHGOPMAIMOHHO-METPOJIOTUUYECKOTO
CONPOBOX/IEHUSA KJIeTHU IPOKaTHOTO CTaHa npejJiaraeTcs npUMeHeHHe
$ba30xpoHOMETPUUECKOTO MeTO/a, padpaboraHnHoro B MI'TY umenu baymana. B ganHoM
MeTO/le UCMOJb3YIOTCS UHTEPBaJibl BpEMEHH, COOTBETCTBYOIIME pa3zaM paboyero IUKIIA,
3aBUCAILME OT KHHEMAaTUYeCKUX TMapaMeTpPoOB [ABWKEHHS 3JeMeHTOB MexaHH3Ma.
O6s13aTesIbHBIM YCJIOBUEM /ISl peanr3anuu $pa30XpOHOMETPUUECKOTO METO/A SIBJISETCS
MaTeMaTH4YeCKoe MOJieJIUpOBaHUe (QYHKIHMOHUPOBAHUS MPOKATHOro cTaHa. /Jljsg 3toro
paspaboTaHa cucteMma JuddepeHIIMalbHbIX YPaBHEHUH, ONMKChIBAIOLAsi MHOTOMACCOBYIO
KPYTWJIBHYI0 CUCTEMYy, TNpeACTaBJSAIOLIYI0 TNpPOKaTHbIA CcTaH. B Hel yuYTeHBI
JMUHaMHU4YeCKHe, KUHEMaTUYeCKHMe M 3JIeKTpOMeXxaHU4YeCKUue MapaMeTpbl COCTaBHbIX
YacTeu KJIETH.

Kiwo4yeBble c/10Ba: NpoKaTHbIM cTaH, $a30XpOHOMETPUYECKUN METOJ, MaTeMaTHU4ecKast
MO/Jielb.
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Y/IK 629.357
ONPEJAEJIEHUE PECYPCA CBAPHOTI'O Y3JIA HECYIIIEM CUCTEMbI
TPAHCIIOPTHOTI'O CPE/JICTBA IIPY BO3/IEMCTBUU MUKOBBIX
IKCIVIYATALHMOHHBIX HATPY30K
LIFETIME DETERMINATION OF TRANSPORT VEHICLE BEARING STRUCTURE
WELD ASSEMBLY UNDER RISED WORKING LOADS

ILII. MumuH?! - uxenep 1 kateropuu, H.JI. OcunoB? - K.T.H., mpodeccop
ldunuan ®TYI “UIHKN” - HUU CK um. B.I1. BapmuHa
ZYHuBepcuTeT MaiMHocTpoeHus (MAMH)
MishinPP@yandex.ru

Abstract. The paper object of research is the heavy indivisible cargo transport vehicle
docking assembly which is generated by frame girder and cargo-support transverse beam.
The assembly of structural components is implemented by argon arc welding. Variants of
weld seams simulation and its impact over residual manufacturing stresses and
deformations have been analyzed. The current weld assembly low-cycle fatigue damage
estimation has been carried out. In this estimation rised working loads conditions excited
variable elasto-plastic deformations in aggregate with residual stresses.

Key words: weld assembly, vehicle frame, low-cycle fatigue, residual stress.

AHHoTanusa. OOBEKTOM WHCCIeloBaHUSA B paboTe $BJASETCSd CTBIKOBOYHBIA y3eJ
JIOH>KEepOHA U TMO/IJIOKEMEHTHOM MoNnepeyHor 6aJKU paMbl TPAHCIOPTHOTO CPeACTBaA AJs
IepeBO3KU HeJeJMMbIX TSDKEJOBECHbIX TIpy30B. CoeJnHeHHe KOHCTPYKTUBHBIX
3JIEMEHTOB OCYIIECTBJEHO MPH MOMOUIM aproHOJyroBoil cBapku. [IpoaHa/u3MpoOBaHbI
BapHaHTbl HHTEPIPEeTALMH CBAPHOTO IIBA U UX BJWSHHE Ha pacnpejieieHue 0CTAaTOYHbBIX
TEXHOJIOTUYECKHUX HanpsbkeHMd U Aedopmanuil. [IpoBeseH  pacyeT  CTeleHH
MaJIOIIMKJIOBOM yCTAJIOCTHOM MNOBPEX/JAEHHOCTU [AHHOIO CBApPHOTO y3/la Ha MUKOBBIX
peXxuMax 3KCIJIyaTallMOHHOTO Harpy»keHHus, BbI3bIBAIOI[UX B COBOKYIHOCTU C
OCTAaTOYHBIMM  HaNpsHDKEHUSIMHU  TOSIBJIEHWE  [epeMeHHbIX  YIPYromaacTHYeCKUX
febopMaluil.

KioueBble c/10Ba: cBapHOW y3es, paMa TPAHCIOPTHOTO CPEACTBa, MaJOLUKI0Bas
YCTaIOCTh, OCTAaTOYHbIE HANIPSI?KEHUS.
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Y/IK 621.444.4
AHAJIN3 KOHCTPYKTHUBHbIX CXEM 'MBKUX METAJI/IMYECKHUX
PYKABOB U B/IMAHUE UX HA TUAPAB/INYECKHE U
IF'A3OAUHAMHNYECKHUE XAPAKTEPUCTUKHA
ANALYSIS OF FLEXIBLE METAL HOSES DESIGNS AND THEIR INPACT
ON HYDRAULIC AND GAS-DYNAMIC CHARACTERISTICS

A.H. Myp3uH - Haya/IbHUK GpUraZibl OTZesa 0611el KOMIOHOBKH, 06BA3KU
Y CTEH/I0BOI'0 060py/i0BaHUsA
0AO «KY3HELIOB»
murzin.artem@yandex.ru

Abstract. The article describes various designs of flexible metal hoses (FMH). Highlighted
the main element of metal hoses - corrugated shell, which effects on hydraulic resistance.
The paper deals with the geometrical characteristics of corrugated shells and also
experimental FMH blows results with screw and an annular corrugation.

Key words: flexible metal hose, hydraulic resistance, corrugated shell.

AHHOTauMs. B cTaTbe paccMOTpeHbI pas/IMuHble KOHCTPYKTHUBHbIE UCIOJHEHUS IHOKUX
MeTa/lsIM4eckux pykaBoB ('MP). BoijesieH OCHOBHOM 3/1eMEHT MeTa/IM4eCKUX PYKaBOB,
BJMAIOUIMA Ha MX TUJpPaBJIMYECKOe CONpPOTHBJIEHUe - TroppupoBaHHas o060Ji04YKa. B
paboTe paccMOTpeHbl TeOMeTpHUYeCKHe XapaKTEPUCTUKU roPpUpPOBAaHHBIX 000JI0YEK, a
TaKXe OTPa)KeHbl pe3yJIbTaTbl 3KCIepUMeHTaJlbHbIX NpoayBoK 'MP ¢ BUHTOBBIM M
KOJIbLIEBBIM FOQpOM.

Kinwo4yeBble c0Ba: rUOKWil MeTalJIMYEeCKUMW pyKaB, T'MJpaBJUYECKOE CONpPOTHBJIEHME,
roppupoBaHHas 060J09Ka.

YK 602.17
O IPUMEHEHHWU PE3YJIbTATOB UCIILITAHUY IIPU
IMNPOTHO3MPOBAHHU COINPOTHUBJIEHUA YCTAJIOCTHU
ABOUT THE APPLICATION OF TESTING RESULTS IN FORECASTING THE
FATIGUE RESISTANCE

H.U. Ha60koB - acniupaHT, A.H. J/IucuH - A.T.H., npod.
MAMMU
nabokoff2008@mail.ru

Abstract. Experiences show that material strength greatly depends on its structure defects
and the value of the limit tension is explicitly statistical property. The so-called statistical
strength theories were developed originally to describe the fatigue testing results and to
predict the strength of machine elements under variable loadings. At the present stage of
computer facilities it is expedient to develop new models with connecting the resistance of
material fatigue to the static strength characteristics and plasticity. This work is the
attempt to apply the concepts based on statistical strength theories. It is aimed at practical
implementation.

Key words: material strength, statistical property, fatigue, strength theories.

AHHOTaI.ll/IH. OnbITHI I[MOKAa3bIBAlOT, 4YTO MHNPOYHOCTb MaATeE€pHaJjla CHJBbHO 3aBHCHUT OT

,Z[e(l)eKTOB CTPYKTYpbI, a BeJHWYHMHA IIpede/JIbHOIO0 HAIIpAXEHHUAd HMEeT SIBHBIN
CTaTUCTUYECKUH XapaKTep. Tak HasbIBaeMble CTaTUCTHUYECKHE TE€OPHHU MMPOYHOCTH ObLIU

25



pa3paboTaHbl NIEPBOHAYA/IBHO B Iie/IIX ONMCaHUSA pe3ybTaTOB UCIBbITAHUM Ha YCTal0CTh
M [peJCKa3aHUs IPOYHOCTH 23JIeMEHTOB MallWH, HaxOJsAIIMXCA TMOoJ JelcTBUEM
nepeMeHHbIX Harpy3ok. Ha coBpeMeHHOM 3Tamne pa3BUTHUs BBIUUCJIAUTENbHOW TEXHUKH
pa3paboTka HOBBIX MoJieJiel, CBA3bIBAIOIMX CONPOTHUBIEHHE YCTAJOCTH MaTepHUaloB C UX
XapaKTEePUCTUKAMU CTAaTUYECKOW MPOYHOCTH U IJIACTUYHOCTU LiesiecoobpasHa. /laHHas
paboTa - NoNbITKa U3/10’)KEHUSI IPUMEHEeHUsI KOHLEeNIUM, OCHOBAHHBIX HA CTATUCTUYECKUX
TEOpUsIX IPOYHOCTH, HalleJIeHHAas Ha MPAKTHUYECKYI0 pean3alLUIo.

KiloueBble CJ/I0OBa: NPOYHOCTh MaTepuasa, CTATUCTUYECKHUH XapaKTep, YCTalIOoCTh,
TEOPUU NMPOYHOCTH.

Y/IK 539.41
METOJAKA UHTETPALIMU C CAE CUCTEMAMHU
METHOD OF INTEGRATION WITH CAE SYSTEMS

B.B. [lameHko - acnupaxT, A.B. lapbKkoB - A.T.H. npodeccop,
B.H. IIaleHKo - K.T.H. O eHT
MockoBckuu I'ocyapcrBenHbir Texuudecku YHusepcureT uM. H.3. BaymaHa,
Kanyxckuit punnan
Vasiliy.pashchenko@gmail.com

Abstract. In this paper, we consider one of the possible integration methods of CAE
systems (for instance, ANSYS finite element analysis software) with third-party software. A
method implementation in C# language is proposed; the applications of technique in a
variety of tasks such as design of flat specimens for the investigation of pipelines stress-
strain state, handling mechanism of parallel structure displacement research are
considered. The results show the robustness of the proposed method.

Keywords: integration with CAE systems, the stress-strain state, moving to the
manipulation mechanism.

AHHoTanMa. B pgaHHOM paboTe paccMaTpuBaeTc OJjHA W3 BO3MOMXHBIX MeETOJHUK
uHTerpanuu CAE cuctembl (Ha npuMepe MakeTa KOHEYHO-3J1eMeHTHOTo aHain3a ANSYS)
CO CTOPOHHHMM INPOrpaMMHBIM obecnedeHueM. [IpesynoxxeHa peannsanua MeTOAUKH Ha
a3bike CH#, paccMOTpeHbl BO3MOXKHble NMPUJIOXKEHUS NMOJAOOHON METOAUKH B pa3IU4YHbIX
3a/layax - IMPOEKTUPOBAHUA IMJIOCKHMX 00pa3LoB /[Js HCCAe[0BaHUA HaNpsHKEHHO-
epOPMHUPOBAHHOIO  COCTOSIHMS  MarucTpajbHbIX TPYOONpPOBOJOB, HCCJIEe[0BAHUA
nepeMelleHUH B MaHUNYJIALLMOHHOM MeXaHu3Me NapaJljleJIbHON CTPYKTYphl. [losydyeHHbIe
pe3yJibTaThl OKa3a/J¥ KOPPEKTHOCTD NPeJJIOKEHHOM MEeTOJUKH.

KnwuyeBble ciaoBa: uHTerpauus c¢ CAE cucremamy, HanpspkéHHO-ZedOpMHpPOBaHHOE
COCTOSIHME, llIepeMelljeHHUA B MaHUIYJIALIMOHHOM MeXaHU3Me.
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Y/IK 535.012
AHAJIM3 BO3MOXXHOCTEH NPUMEHEHUA KOTEPEHTHO-ONITUYECKUX
METOA0B JIA UAEHTUPUKALINUU CKPBITBIX IE®PEKTOB
ANALYSIS THE POSSIBILITY USE OF COHERENT-OPTICAL METHODS FOR
IDENTIFICATION OF HIDDEN DEFECTS

T. II. [lnyraTraps - M.H.C., A. A. ANa/JbKOB K.T.H., C.H.C.
HU.H.OauHIEeB - K.T.H., c.H.c. C.M. YcoB - acn.
HUHcTUTyT MalmvHoBeaeHus uM. A.A. baiaroupasoBa PAH
Tplugatar@gmail.com

Abstract. Identification of defects is one of the important problems in modern engineering.
Currently, a large spread in the defectoscopy received coherent-optical method This article
discusses some of the possibility of: digital speckle interferometry, digital image
correlation and holographic interferometry for identify hidden defects

Key words: digital speckle interferometry, digital image correlation, holographic
interferometry, defectoscopy.

AHHoTauusa. Hpentudukanusa aedekToB sBJsSEeTCI OJHOM H3 BaXKHbIX MNpPOO6JiEM B
COBpEMEHHOM MAaIIMHOCTPOeHUHU. B HacTosilee BpeMs 060JiblIoe PacCHpOCTPaHEHHUE B
NlepeKTOCKONUM MOJYYUIHM KOTEpPEHTHO-ONTHYeCKHe MeToAbl. B gaHHOW cTaTbe
paccMaTpUBAKOTCS HEKOTOPble BO3MOXXHOCTH IpPUMEHEHUsS MeTOJI0B: 3JIEKTPOHHO-
nudppoBoi cneka uHTepdpepoMerpuu (ILUCHU), koppensuuu LUPPOBBIX H300paKEHUU
(KLIH) v ronorpaduyeckoit uHTEpEPOMETPHUHU 1S UAEHTUDHUKAIIUU CKPBITHIX AePEeKTOB.
Knw4yeBble cji0Ba: 3JIeKTPOHHO-IMPpOBas CrnekJg HHTepdepoMeTpHs, Koppessiius
1M POBBIX U300paXKeHUH, rosiorpapruyeckas uHTepdepoMeTpus, JePeKTOCKONUs

YK 629.03 + 539.3
NMPUMEHEHUE BECCETOYHOI'O METOJA JIJIfl PACUETA
PE3UHOKOP/IHOM OB0JIOYKH 3JIACTO - BAHTOBOI'O IBUYKUTEJIA
TPAHCIIOPTHOT'O CPEJICTBA
CALCULATION OF RUBBER-CORD SHELL FOR ELASTIC-SCREW DRIVE VEHICLE
BY MESHLESS METHOD

M.B.IlonkoB - acnupaHT, ®./1.COpOKHUH - A.T.H., 1po.
MI'TY um. H. 3. Baymana, MockBa, 105005, Poccus
mihpmv@gmail.com

Abstract. An elastic screw drive construction is considered. The main part of the drive is a
rubber-cord shell. The inner roller mechanisms are forming a wave on the shell surface to
imitate screw rotating. The Strain state of the shell in the area of contact with the roller is
obtained.

Key words: elastic screw drive, contact problem, rubber-cord, meshless method.

AHHOTanMs. PaccMaTprBaeTcss KOHCTPYKLUS 3/1aCTO-BUHTOBOIrO ABWXUTENsA. OCHOBHBIM
3JIEMEHTOM [IBUXKUTeEJISl SIBJISIETCS PE3MHOKOpAHAsA 0060/104Ka, HA MOBEPXHOCTH KOTOPOU
IpU MepeKaTbIBAHUM POJIMKOB GOpPMUPYeTCcsS BOJIHA, UMUTHpPYIOLAasl BpallleHHe IIHeKa.
[TonyyeHo nedopMUpPOBAaHHOE COCTOSIHHE PE3UHOKOP/IHOM 060JI0YKH B 06/1aCTH KOHTAKTA
C POJIUKOM.

KioueBble cji0Ba: 3/1aCTO-BUHTOBOM JIBUXKWUTEJb, KOHTAKTHasl 3ajaya, Pe3UHOKOP/,
06ecceTOYHbIN METO/I,
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Y/IK 621.833 . .
OINIPEAEJIEHUE ) KECTKOCTHOU ®YHKILIUU 3BOJIbBEHTHOU

NMPAMO3YBO0H 3YBYATOM NEPEJAYU JJ11 MOJAE/IMPOBAHUA
ABUKEHUA 3YBYATbIX MEXAHU3MOB
DETERMINATION OF STIFFNESS FUNCTION OF INVOLUTE SPUR GEAR FOR
GEAR MECHANISMS MOTION SIMULATION

B.B.llonoB - acnupaHT, ®./1.COpOKHUH - J.T.H., npodeccop
MI'TY um. H. 3. bBaymana, Mocksa, 105005, Poccus
vvpopov.bmstu@gmail.com

Abstract. To create a mathematical model describing the motion of gear mechanisms it is
necessary to set the function of stiffness of the gear. This function depends on profiles of
the teeth, materials of the wheels, type of contact interaction in the place of gears mesh and
other factors. In this paper the method of calculating the stiffness function involute spur
transmission based on the calculation of the deformation occurring in the elastic gears
mesh is proposed.

Key words: gears, stiffness, line contact.

AnHoTtanmda. Ilpy co3zaHMM MaTeMaTUYeCKUX MoJeJied, ONMUCHIBAIOLUX JBHXKEHHe
3y64yaThIX MeXaHHW3MOB, KpOMe pa3/IMYHBbIX [apaMeTpOB, XapaKTepPU3YyHUIMX [JAaHHYIO
CUCTeMY, Heob6XOJMMO 3aJaBaTb (QYHKLMIO >XeCTKOCTH 3yb6daToll mnepefayd. JlaHHas
$YHKLUMA 3aBUCUT OT Mpoduasa 3yObeB, MaTepHasoB KoOJieC, BHUJAQ KOHTAKTHOTO
B3aMMO/JIEMICTBUA B MeCTe 3alell/leHus WM Npoyux ¢akTopoB. B Hacrtodmel paborte
npeJjioXkeHa MeTOJMKa pacyeTa >»eCTKOCTHOM (YyHKLHMM NpsAMO3yO0M 3BOJIbBEHTHOMU
nepejayd, OCHOBAaHHAasg Ha BbIYUCIEHUH JAedopMalUi, BO3HUKAWIUX IMPU YHPYyroMm
3alleNJIeHUH 3y04YaThIX KOJIEC.

Kiro4yeBsble c10Ba: 3y64yaThble epefjayl, XKeCTKOCTb, TUHEUHBIA KOHTAKT.

Y/IK 621.81, 621.822.6
OBECIIEYEHHME 3KCIVIYATAIMUU U AUATHOCTHUKA INIOAILLIUITHUKOB

KAYEHHUA OB bEKTOB MAIIMHOCTPOEHHUA
PROVIDING OPERATION AND PRELIMINARY TREATMENT OF THE ROLLING
BEARINGS AN OBJECTS OF MECHANICAL ENGINEERING

A.A. Py:xxunkas - crynent, A.C. KOMIIMH - K.T.H.
MI'TY um. H.3. BaymaHna, r. MockBa
komshin_as@mail.ru

Abstract. In work approach to creation of measuring system and preliminary treatment of
rolling bearings is presented. Object of probe are rolling bearings in use. In work
adaptation of a phase-chronometric method to probe of bearing parts of swing is
presented. The test bench is developed for precision probes of processes degradation a
bearing parts of swing.

Key words: phase-chronometric, bearing, preliminary treatment, measurement, test
bench, degradation, accuracy.

AHHoOTanMsa. B pa6oTe mnpejcTaB/ieH MOJXO0J K MOCTPOEHUID CUCTEMbl HW3MEPEHUM U
JIMaTHOCTHUKU MOJIIUITHUKOB KaueHUsl. 00'beKTOM HCCIeIOBAHUS SBJASIOTCA NOAIIUITHUKU
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KayeHHs B Ipollecce 3KCIJayaTanydu. B paboTe npejicTaBjseHa ajAanTalus
$a30XpOHOMETPUUYECKOTO MeTOoJa K MCCAeJOBaHUI0O Omop KayeHus. PaspaboTaH
WCIBbITATEe/bHBIA CTEH/T JJi1s1 TPEeIU3U0OHHbIX UCC/IeJOBAaHUN MPOIECCOB JierpaJaliy onop
KayeHwusl.

KnwoueBble cjioBa: ($a30XpoHOMETpHs, TMOAIIMIHUK, [JAUAarHOCTHKA, H3MepeHue,
WCIBbITATE/NbHBINA CTEH/I, Ierpajalus, TOUHOCTb.

Y/IK 620.178.4/.6 .
CPABHUTEJIbHBIN AHAJIN3 ®PU3UKO-MEXAHUYECKHUX

XAPAKTEPUCTUK YIIPOUHEHHOM APEBECUHEI
COMPARATIVE ANALYSIS OF PHYSICAL AND MECHANICAL PROPERTIES
OF HARDENED WOOD

M.M. Pymayvuk - acn., H.A.TaTych - K.T.H.
WHcTuTyT MalunHoBeAeHus UM. A. A. biiaronpasosa PAH
makcimilian@bk.ru

Abstract. Compression and impregnation with an aqueous solution of urea softwood at
certain temperatures allow the hardening wood. Such treatments give it increased strength
characteristics comparable with steel-3, for example. In this paper, the technique of
producing physical and mechanical characteristics using field experiments, such as
compressive, tension and bending. Based on these data a comparison of physical and
mechanical properties of wood hardened with physical and mechanical properties of
certain steels.

Key words: anisotropy, bending, compressive, hardened wood, strength, tension.

AHHoTapusa. (CxaThe M HPONHUTKA BOJHBIM pPAacTBOPOM Kap6aMHAa MSATKHUX IOPOJ,
JpEBECHHBl TP ONpeJieJIeHHbIX TeMIEepPaTypax I03BOJISAIOT YIPOYHATH JpEBECHHY.
Takoro posa 06paGOTKM [AAOT €l MOBbIIIEHHble MPOYHOCTHbIE XapaKTEepPUCTHUKH,
COIIOCTaBMMbIe CO CTajib-3, HampuMmep. B gaHHOW paboTe paccMaTpuBaeTCs METOAHUKA
nojsyyeHus:  QU3UKO-MEXaHUYECKUX  XapaKTEPUCTUK C  [OMOIIbI0  HATYyPHBIX
9KCIEPHUMEHTOB, TAKUX KaK: CKaTHe, pacTsbkeHHe W u3ru6. Ha ocHOBaHHMM MOJIyYeHHBIX
JIAHHBIX TPOU3BOAUTCS COIOCTABJEHWE U CPaBHEHHE XapPaKTEPUCTHK YHNPOYHEHHOU
JIpEBECHHBI C XapaKTEePUCTHKAMU CTallell HEKOTOPBIX MapoK.

KiiioueBble c/10Ba: aHU30TPOMHUS, U3TU6, IPOYHOCTD, PACTSHKEHHUE, CKATHE, YIIPOUHEHHasI
JipeBecHHa.
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Y/IK 69.002.5
OLHEHKA BAPUABE/IbBHOCTHU ®YHKIIUU TOTOBHOCTHU
CUCTEM POTOPHOI'O 3KCKABATOPA
C UCITOJIb3OBAHHUEM METO/Z0B PECOMIIJIMHT A
ESTIMATING THE VARIABILITY OF THE AVAILABILITY FUNCTION
FOR THE BUCKET-WHEEL EXCAVATOR USING RESAMPLING METHODS

A.A.CtenaHoB! - acnupanT, JI.Ilann4? - PhD, fupekTtop LeHTpa,
U.B.l'agosmHa3 - K.T.H., C.H.C., foueHT, P.1.3aiiHeTAMHOB! - 1.T.H., npodeccop
IMoCKOBCKHY rocy/JapCTBEHHbIM YHUBepCUTeT NyTel coobuenusa (MUNT)
ZhccnepoBaTtesibCkull LleHTp ynipaB/ieHHs Ka4eCTBOM U HaA&XKHOCThI0, Yauak, Cepbus
SUMAILI PAH
e-mail: dsd-d@yandex.ru

Abstract. On the basis of resampling methods (statistical methods with intense use of
computers) the variability of the availability function, that is the complex normalize index
of reliability for restorable items, was investigated. The variability of availability function
for the systems of bucket-wheel excavator on the basis of the failure data, collected in
Serbia, was estimated.

Key words: resampling, availability function, variability, bucket-wheel excavator.

AHHoTanMsa. Ha ocHoBe MeTO/0B pec3MIJIMHTA (CTaTUCTUYECKUX METOJO0B C
MHTEHCHMBHBIM McNoJib30BaHWeM IJBM) wuccnefoBaHa BapuabesnbHOCTb — QYHKILHUU
rOTOBHOCTHU - HOPMHUPYEMOTO KOMILJIEKCHOT'O HoKasaTeJist HaJI&KHOCTU
BOCCTaHaBJIMBAEMBIX CUCTeM. BbinosiHeHa olleHKa BapuabesbHOCTH QYHKILMM FOTOBHOCTH
CUCTEM POTOPHOI0 MHOTIOKOBILIOBOI'O 3KCKaBaTOpa C HCIOJb30BaHUEM CTAaTUCTHUKHU 00
OTKa3aX, COOpaHHOW ucCCle[0BaTeJbCKMM II€eHTPOM YIpaBJeHUss KadeCTBOM U
HaJlEXXHOCTHIO B I. Yauyak (Cepbus).

Kiwo4yeBble €/10Ba: pecIMIVIMHT, QYHKLIUS TOTOBHOCTH, BapuabeJbHOCTb, POTOPHBIN
MHOTOKOBLIOBBIM 3KCKaBaTop.

Y/IK 621.833.681
AHAJIN3 HATPY3O0K B BALEIIVIEHUU PEAYKTOPA C
MOAUPHULINPOBAHHBIM ITPOPUJ/IEM 3YBA
ANALYSIS OF GEAR LOADS ENGAGEMENT WITH A MODIFIED
TOOTH PROFILE

J.J1. CrenanoBa - acnupaHrt, [I.fl. KpayuHsm - A.T.H., npodeccop
HanyonanbHbil ccnefoBaTebCKUM TOMCKHMY IONTUTEXHUYECKUN YHUBEPCUTET
dasamiZ@mail.ru

Abstract. In the report the distribution of the load reducer teeth in engagement are
characterized by high gear ratio, while a small value of size and weight. Due to the profile,
the load is distributed to several teeth in engagement.

Key words: load, distribution.

AHHoTanMsa. B [joksaze paccMaTpuBaeTcsl BONPOC paclpejieieHUs1 Harpy3kd B
3allellJIeHUH 3y0beB PeAyKTOpPa, XapaKTEePU3YIOIUMCSA BbICOKUM MepelaTOuHbIM YUCIOM
M OJHOBPEMEHHO MaJIbIM 3HauyeHWeM rabaputaMd U BecoM. buarozapss mpoduio,
Harpyska pacrnpe/iesisieTcsi cpa3y Ha HeCKOJIbKO 3yObeB B 3allellJIEHHH.

KnwouyeBble c/10Ba: HarpysKa, pacnpejeseHue.
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Y/IK 539.371 .
AE®POPMUPOBAHUE TO®PUPOBAHHOU OBOJIOYKHA
DEFORMING OF THE CORRUGATED SHELL

P.B.CTpesibHUKOB! 2 — Mmaructpartypa 1 Kypc, 1abopaHT uccae/j0BaTeNb;
A.10. lJapuukuH?l 2 - K.$.-M.H., H. C.
Muctutyt I'ngpoarHamuky uM. Akagemrka M.A. JlaBpentbeBa COPAH
2HoBocubupckuii 'ocyjapcTBeHHbIM YHUBEPCUTET
strelnikovrv@mail.ru; larichking@gmail.com

Abstract. Algorithm for optimizing shape of corrugated shell according to type of
geometric parameters, material properties, operating conditions and number of cycles to
failure was implemented. Data of algorithm realization showed satisfactory agreement
with experimental results and finite element modeling. An optimal form selection by
number of cycles to failure, based on the known experimental data was implemented.
Keywords: shell, convolution, bellows, equivalent stress, effective area, axial stiffness, true
o-¢ chart, safety factor, finite-element modeling, experiment.

AHHoOTanMsa. B paboTe mnpejcTraB/ieHa peany3alus aJIrOpUTMa ONTHUMU3ALUU (POPMBI
ropprMpoBaHHON O00OOJIOYKM B 3aBUCMMOCTU OT THIIA TeOMeTpHUYeCKUX IapaMeTpoB,
CBOMCTB MaTepuasa, YCJOBUM 3IKCIJIyaTaUM U KOJHUYEeCTBA LIMKJIOB [0 pa3pyllieHHUs.
JlaHHble peasM3allMd AJITOpPUTMa I[OKa3aJu YJAO0BJIETBOPUTEJbHOE COOTBETCTBUE C
9KCIepUMeHTaIbHbIMHU Jl@HHBIMU %4 pe3y/JbTaTaMu KOHEYHO-3JIEeMEHTHOTr 0
MoZieIUpOoBaHUA. BbI60p onTMManibHOM (OPMBI B CBSI3M C KOJIMYECTBOM LIMKJIOB [0
pa3pylieHHsl IPOU3BOJUTCS HAa OCHOBE U3BECTHbBIX 3KCIIEPUMEHTAJbHbIX JJaHHbIX.
KinwuyeBble cioBa: o0060o0Jsi04ka, rodpa, CcUIbPOH, 3KBHUBAJIEHTHOE HaIpsKeHHe,
3dpdekTUBHAA MJIOIAJb, OCEBAsl KECTKOCTb, UCTUHHAs O-& AuarpaMma, Ko3pPuuUeHT
3amaca, KOHe4HO-3JIeMeHTHOe MO/JleJINPOBaHue, 3KCIIEPUMEHT.

Paboma evinosHeHa npu noddepicke cpanma POOU Ne 13-01-00481.

YJIK 67.05
IIPUMEHEHHUE ®A30XPOHOMETPHYECKOI'O METOJAA AMATHOCTHUKH
B OBJIACTH 3KCIIVIYATAILUU METAJIJIOPEXKYIIETO OBOPYAOBAHHUA
U UHCTPYMEHTA
PHASECHRONOMETRIC METHOD APPLICATION FOR CUTTING EQUIPMENT
AND TOOLS EXPLOITATION

A.B.Coipunkui - accucteHT, K.I'. [IoTanoB - accucTeHT
MI'TY umenu H.3. baymana
syritsky@bmstu.ru

Abstract. The report presents phasechronometric method application results in the
turning area. Part of the report is devoted to the mathematical modeling of the operation of
the main drive lathes in phasechronometric presentation and comparison of its results
with experimental data. The second part reflects the current state of cutting tool state
monitoring by phasechronometric method.

Key words: phasechronometric method, lathe, cutting tool, diagnostics.

AHHOTanMs. B ok/1a/ie npuBe/ieHbl pe3yabTaThl MPUMeHeHHs $pa30XpOHOMETPUYECKOTO
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MeToJa MoJydyeHUss HUHOpMalUM O LUKJIMYECKUMX MallMHaX B 00J1aCTU TOKapHOU
00paboTku. YacTp [oK/Iaja MNOCBALLEHAa MaTeMaTUYeCKOMYy MOJEeJUPOBAaHUIO PabOThI
IJIaBHBIX NPUBOJIOB TOKApHbIX CTAHKOB B (a30XpOHOMETPUYECKOM INpeJCTaBJeHMUH, a
TaK)Xe CPAaBHEHHUIO ero pe3yJbTaTOB C 3KCIepMMeHTa/bHbIMUA JaHHbIMU. BTOopas yactb
OTpakaeT COBPEMEHHOE COCTOSIHMe MNpoO6JeMbl MOHUTOPHUHIA COCTOSSHUSI TOKAapHOTO
MHCTPYMeHTa $pa30XpOHOMETPHUYECKUM METO/IOM.

KioueBble cji0Ba: (a3oxpoOHOMETPUYECKHMH METOJl, TOKAPHBIA CTAHOK, pPeXyIIui
MHCTPYMEHT, JUAarHOCTHKA.

YJIK 531.01
KHHETHUYECKOE YPABHEHME /11 ®YHKIIUA ITOBPEXXJAEHHOCTHA
BOJIOKHUCTOI'O KOMIIO3UTA
KINETIC EQUATION FOR FIBROUS COMPOSITE'S DAMAGE FUNCTION

A.JL.Tenunbin! - acnupanT, K.A.XBOCTYHKOB? - K.§.-M.H., C.H.C.
1MexaHuKo-MaTeMaTHueckui ¢pakybteT MI'Y um. M.B.JlomoHOCOBa
ZMHCcTUTyT MamuHoBejeHUsa uM. A.A.biiaronpaBosa PAH
gillinger8@gmail.com

Abstract. The main problem concerned is creation of the damage function kinetic equation
for a fibrous composite. The basis of this equation concerned as the energy dissipation as a
result of matrix, interface and fibers damage, or the works connected with interaction of all
components of a composite, for example, fibers pull-out friction effect while crack tip
propagating through. The received result shows essential estimated life-time increasing for
high temperature creep conditions.

Key words: durability of composites, damage function, durability, energy dissipation.

AnHoTanmsa. OCHOBHOM 3aJjayell ABJIsIETCA MOCTPOeHHMEe KMHETUYEeCKOro YypaBHEHUs [
GYHKIMU NOBPEX/JeHHOCTH BOJIOKHUCTOIO KOMIIO3UTA. B OCHOBY JaHHOro ypaBHeEHMUA
3aJI0)keH y4yeT J[JUCCUMIALLMA 3SHEPrMU KakK B pe3yJbTaTe paspylleHUuss MaTpULbl,
uHTepdelica U BOJIOKOH, TaK U paboT, CBSI3aHHbIX C B3aUMO/J,eICTBMEM BCEX KOMIIOHEHTOB
KOMII03UTa, HAllpUMep, TPeHUsl BOJIOKOH IIPYU BBITATUBAHWM NIPHU NIPOJABUXKEHU U TPELUHBI.
[lonydyeHHBI pe3y/bTaT [JAeMOHCTPUPYeT CylLleCTBEHHOe yBeJW4YeHUe pacyeTHOro
BpeMEHH /10 pa3pyllieHHs B YCJIOBUAX M0JA3Y4YeCTH IPU BbICOKUX TeMIlepaTypax.
Kirwo4yeBble c/10Ba: XMBY4YeCTb KOMIIO3WUTOB, QPYHKIUS MOBPEXAEHHOCTH, JJIUTe/bHas
IPOYHOCTD, JUCCUNIALUA IHEPTUH.
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YK 621.873:539.4
YIIPYTOIVIACTUYECKHE JE®OPMALMU ITPU IKCIVIYATALIUH
I'PY303AXBATHOI'O YCTPOHCTBA
ELASTIC AND PLASTIC DEFORMATIONS DURING THE OPERATION OF LOAD-
HANDLING DEVICE

C. A. TomasoB - acnupanT, B. C. I[poHOB - A.T.H., npodeccop
Tynl'y
Tom-89@mail.ru

Abstract. In this article the model of elastic-plastic bending of a circular beam. Discusses
the features of stress and strain, and elastic and plastic zones. The results of analysis and
calculations.

Key words: load-handling device, elastic and plastic bending, stress, strain, strength.

AHHOTanMs. B cTraTbe paccMaTpuBaeTcs MOJie/Ib yIPYToOIJIaCTUYeCKOr0 U3ruba Kpyraoro
6pyca. PaccMoTpeHbl 0COGEHHOCTM pa3sBUTHA HaNpshKeHUM M JedopMalnui, a Takxke
YIPYroM U IJ1acTu4eckou 30H. [IpuBeieHbl pe3yibTaThl aHaJIM3a U pacyeThl.

KioueBble cjioBa: rpy303axBaTHOE YCTPOMCTBO, YNPYrOMJIACTUYECKUNA  U3THUO,
HanpspKeHUs, JepopMaLvy, IPOYHOCTh

YK 621.224
PACYET HA IPOYHOCTb HAK/IOHHOM IIAWBbI AKCUAJIBHO-
IVIYHKEPHOT'O HACOCA

STRENGTH CALCULATION OF THE SWASH PLATE AXIAL-PISTON PUMP

E.B. Tpounkas ! - maructp, B.C. HagexxauHn! - k.T.H., foueHT, B.B. KpailHuK0B?
IMAMHU
2Py6uH

funny.fat.catz@gmail.com

Abstract. In this article we consider the calculation of the strength of the swash plate
hydraulic pump. The calculation is made in the software package SolidWork.
Key words: Swash plate, hydraulic pump.

AHHOTauMsa. B faHHON cTaTbe Mbl pacCMaTpHUBaeM pacyeT Ha NPOYHOCTb HAKJIOHHOU
1manobbl ruZipoHacoca. PacueT npousBoausics B nakete nporpamm SolidWork.
KiroueBsle ci1oBa: HakiioHHas mai6a, ruJipoHacoca.
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Y/IK 681.518.2
TEXHUYECKAA AUATHOCTHUKA KY3HEYHO-ILITAMIIOBOYHbIX
MAIIUH
TECHNICAL DIAGNOSTICS FORGING AND STAMPING MACHINES

P.1.®u1aToOB - aciMpaHT, MIPOrPaMMUCT
BpAHCKUK rocyjlapCTBEHHbI TEXHUYECKUN YHUBEPCUTET
ikardoc@gmail.com

Abstract. The article deals with modern methods of technical diagnostics forging and
stamping machines in general and their key components. As the analysis of the
shortcomings discussed techniques.

Key words: diagnostics, forging and punching machines, press.

AHHOTauMs. B craThe paccMaTpUBAKOTCI COBpPEMEHHbIE METOJbl TEXHUYECKOU
JIMaTHOCTUKYU KY3HEYHO-UITAMIOBOYHBIX MAIIWH B II€JIOM U UX KJIHOUYEBbIX y3J10B. Tak ke
IPOBOJAUTCS aHAIM3 HEJOCTATKOB PAaCCMOTPEHHBIX METOJ UK.

KimioueBble c/10Ba: 1MarHoCTHKA, Ky3HEYHO-IITAMIIOBOYHbIE MAlIMHbI, TPECC.

YJK 62-752.2
BbIBOP PAIIMUOHABHOH YPABHOBENIEHHOM CXEMbI
JIECOITUJIBHOI'O CTAHKA C KPYTI'OBbIM ITIOCTYIIA/IbHBIM
ABUKEHUEM ITWJIbHBIX ITIOJIOTEH
CHOICE OF THE RATIONAL BALANCED SCHEMES OF SAWMILL MACHINE WITH

CIRCULAR RECIPROCATING SAW BLADES

®yur B. b. - acnupanT, C.C. FaBpoOWIUH - A.T.H, 1pod., 3aBeAyOLUI Kapeapbl.
MI'TY um. baymana
phungvanbinh.vp@gmail.com

Abstract. The work is dedicated to the method of constructing a rational scheme of
balancing sawmill machine such as «crank saw». The paper presents the calculation of the
forces of inertia of the saw module and the dynamic responses on support shaft of the
machine. The results of the finite element analysis of stress-strain state of the crankshaft
under the influence of inertial forces are represented. On the criterion of minimum
deflection and stress, the article suggests rational design of the crankshaft.

Key words: balancing, sawmill machines, crankshaft.

AHHoTanusa. Pa6ora mnocBsilleHa MeTOAWKE T[OCTPOEHUS palMOHAJbHONW CXeMbl
YpaBHOBEIIMBAHUSI JIECOTMJIBHOIO CTaHKa THNAa «KoOJieHYaTasd muaa». [IpuBoasaTcs
pe3yJibTaTbl pAcCYeTOB TMPUBEAEHHbIX CHUJ UWHEPUUU [AJis1 THJIBHOTO MOAYJIS U
JUHAMUYECKHUX peaKLMi Ha onopax BaJiOB cTaHKa. [IpejcTaBjieH pe3yJbTaT KOHEYHO-
3JIEMEHTHOIr'0 aHa/iM3a HalpsKeHHO-AePOPMUPOBAHHOT'O COCTOSTHUSI KOJIEHYATOro BaJia
o/, JIeMCTBMEM WHEPIMOHHBbIX CuJ. [lpeasiodkeHa palUOHa/JbHAsA KOHCTPYKIUSA
KOJIEHYATOT0 BaJia 10 KPUTEPHIO MUHHUMAJIbHBIX IPOTMO0B U HANIPSI?)KEHUH.

KiroueBble c/10Ba: ypaBHOBEIIMBAHUE, JIeCOMUIbHbBIN CTAHOK, KOJIEHUYAThIN BaJl.
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Y/IK 544.454
MO/JIEJIMPOBAHME BO3/IEMCTBUA HA IPETPAZIY BJIU3KOTI'O
HEKOHTAKTHOI'O B3PbIBA B BOJAE U B BO31YXE
SIMULATION OF THE IMPACT ON THE BARRIER CLOSE NONCONTACT
EXPLOSION IN WATER AND IN AIR

B.B.UnmxkeBckui! - nnxkeHep, H.C.bepAeHHUKOB? - UHXXeHep
1000 "XC Mopckoe npoeKkTHpoBaHue"
2OT'YII "Kpbl/10BCKMM roCcy1apCTBEHHBIM HAYYHbIN LIEHTP"
v-v-c-7@yandex.ru

Abstract. Specific features of numerical simulation of the impact on the metal barrier close
noncontact explosion in water and in air were considered. Program complex AUTODYN
was used for the simulation. High-speed deformation of the barrier was analysed.
Explosion conditions in water and in air, in which are realized close parameters of stress-
strain state of the barrier, were evaluated.

Key words: numerical simulation, explosion, deformation.

AHHOTanMsa. PaccMoTpeHbl 0CO6EHHOCTHU YUCJEHHOTO MOJeJIMPOBaHUA BO3/EeNWCTBUSA Ha
MeTaJIJIMYeCKyl0 nperpasy 0JM3KOrO HEKOHTAKTHOrO B3pblBa B BOJle U B Bo3ayxe. [lnd
MOJIeJIMPOBaHUsA UCnoJib30Basicad nporpaMMHbid koMiuiekc AUTODYN. [IpoBenen aHanus
npouecca BBICOKOCKOPOCTHOro JepopMUpOBaHUA Iperpajbl. BbimosHeHa oneHKa
YCJOBUHM B3pblBAa B BOJe U BO3JyXe, IPU KOTOPBIX pealr3ylTcAd OJU3KHe MapaMeTpbl
Hanps»KeHHO-/1eOPMUPOBAHHOTO COCTOSIHUA NPerpazbl.

KiroueBsble c/10Ba: 4yMc/ieHHOe MO/JieJIMpOBaHuUe, B3pbIB, AedpopMalusl.
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Y/IK 621.787
OIIEHKA BJIMAHUA YIIPOUHAIONEHA OBPABOTKH HA
U3HOCOCTOMKOCTB BbICTPOU3HAIIMBAEMBIX JETAJIEM TOPHOTO
ObOPY1OBAHUA
THE INFLUENCE OF STRENGTHENING PROCESSING ON THE WEAR
RESISTANCE OF THE MINING EQUIPMENT DETAILS

B.C. BOYKOB - KaHIU/IaT TeEXHUYECKUX HayK, accucTeHT, U.U. MMIIUH - acnUpaHT,
E.B. UmyTKMH - MarucTtp, A.H. KapnumumH - marucrtp

HarnpoHabHBINA MUHEPA/IbHO-ChIpbEBOM YHUBEPCUTET «'OpHBIH»
bochkof@list.ru

Abstract. The paper presents experimental data on the effect of strengthening processing
plastic deformation (hardening) of the durability of the material used in the manufacture of
the working elements of mining equipment (lining of ball mills, excavator bucket teeth).
The technique and experimental stand for testing the materials parts of mining equipment
to shock-abrasive wear. It has been shown that pre-treatment of hardening plastic
deformation Hadfield steel parts can increase the wear resistance of the material under the
conditions of impact-abrasive wear: for apatite-nepheline ore by 2.3 times, for magnetite -
1.6 times.

Key words: plastic deformation, hardening, hardness, wear resistance.

AHHOTanMs. B craTbe mnpuBeJeHbl 3SKCIIepUMEHTa/bHble [JlaHHble 10 BJIHSHUIO
yOpo4yHsAwIled 006pabOTKU MeTOoAAaMM IJacTUYecKod gAedopManuu (Hak/aena) Ha
M3HOCOCTOMKOCTb MaTepuaja NPUMEHSIEMOTro NMPU U3TOTOBJEHUM PAabOOUYUX 3JIEMEHTOB
ropHoro o6opyaoBaHusi (GyTepoOBKU IIAPOBBIX MeJIbHUII, 3yObs KOBIIEH 3KCKAaBaTOPOB).
OnvcaHa MeToAWKAa M 3SKCIepUMEHTAJIbHbIA CTeHJ [ TMPOBeJeHUs HCIbITAHUN
MaTepuasioB JeTajlell TOpHOro 060pyJOBaHUs Ha yJlapHO-abpa3WBHOe H3HAlUKMBaHUE.
[lokazaHo, 4YTO NHpeJBapUTesJbHasl yHNpo4HsLass o6paboTKa MeTOoAaMU MNJaCTUYeCKOU
nedopmanuu cranu M'aaduabaa cnocob6Ha NOBbICUTh H3HOCOCTOMKOCTD JeTajlel U3 3TOro
MaTepuasa B YCJIOBUSAX yAapHO-abpa3uBHOrO U3HALIUBAHUS: /IJIsl alaTUTO-HedeJTMHOBOMN
pyAab! B 2,3 pasa, AJ11 MarHUTHOTO »KeJie3HdAKa — B 1,6 pasa.

Kiwo4yeBsble c/10Ba: niactTuyeckas gedopmanus, Hak/en, TBePA0CTb, U3HOCOCTOMKOCTb.

YIIK 621.891.22
MOBbIIUEHUE U3HOCOCTOMKOCTHU MOKPBLITUM U3 MMOPOLLKA ITP-
10P6MS5 IIYTEM BBEJAEHHS B IIIUXTY KAPBHU/IA BOJIb®PAMA IPU
JIASEPHOM HAILVIABKE
IMPROVING THE WEAR RESISTANCE OF COATINGS FROM THE POWDER OF
PS-10P6M5 BY INTRODUCING THE MIXTURE OF TUNGSTEN CARBIDE
DURING LASER CLADDING

A.IL. BeikoBcKuiil-acnupaHT, B.Il. BUpIOKOB?- K.T.H., foL., E.B. XpunToBu4!- CTy/ieHT,
A.H.IlpuHL3- cTyAeHT
lHanroHa/sbHBIN UCC/Iel0BaTeNbCKUH 1/jepHbli yHUBepcUTeT «MUDP Uy,
2 @enepasibHOE TOCYAAPCTBEHHOE O10/PKETHOE YUpexJeHrne HaykKu UHCTUTyT
MalluHOBeZeHud UM. A.A. biiaronpasosa PAH
3MOCKOBCKHUY rocylapCTBEHHBIM YHUBEPCUTET NyTel coobueHuss «MUUT»
laser-52@yandex.ru

Abstract. The paper presents metallographic and tribological studies of composite
coatings based on powder PS-10P6M5 with additives of tungsten carbide 3 - 70% of the
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total charge received by the cladding of the fiber laser radiation. Shown to increase the
stability of the coating under abrasive wear by the scheme Brinell-Haworth up to 28 times
when optimum modes of laser cladding and the composition of the charge.

Key words: the fiber laser cladding, microhardness, abrasive wear

AHHOoTanusa. B pab6oTe mnpejcraBieHbl MeTaiorpapudyeckue U TpUOOJIOTUYECKUE
UCC/IeJJOBaHUS KOMIIO3UMLIMOHHOTO TOKPbITUS Ha OCHOBe mopoiuka [IP-10P6M5 c
JlobaBKkaMu Kapb6uaa Bosbdpama 3 - 70% oT o6beMa MIUXThI, MOJTYYEHHOTO HAIJIAaBKOU
U3JlydeHMeM BOJIOKOHHOTO Jasepa. [loka3aHO MOBbIlIEHWE CTOWKOCTH MOKPBITHUS INPHU
abpa3MBHOM M3HAIIMBAaHUM MO cxeMe BpuHesns-XaBopTa A0 28 pa3 mpu ONTUMaJbHO
N0A00paHHbBIX peKMMaXx JIa3epHOU HallJIaBKU U COCTaBa LUUXTHI.

KiroueBble cji0Ba: HamjaBKa BOJIOKOHHBIM JIa3epOM, MUKPOTBEPAOCTb, abpa3vMBHBIN
M3HOC

V/IK 602.17
PA3PABOTKA KOHCTPYKLIUM U UCCJIEJJOBAHUE
JKCIIYATALIMOHHBIX BO3MOKHOCTEN YCTPOMCTB /Il IOJIBOJIA
COK M BO3AYXA K UHCTPYMEHTY.
DEVELOPMENT OF THE CONSTRUCTION AND STUDY OF THE OPERATIONAL
CAPABILITIES OF DEVICES FOR COOLANT AND AIR TO THE ROTARY TOOL.

A.A.-T'epacKkeBHY — MarucTp
MI'TY «CTaHKUH»
Gerochkal6@yandex.ru

Abstract. This article discusses the problems of coolant through a rotary connection to a
rotary tool. The study is based on superior performance coolant through the tool. Purpose
of the article - to develop a domestic model rotating union on the basis of existing foreign
counterparts. It is noted that the mathematical model calculations were carried out by
finite element method. During the carried out work it was created classification of rotary
joints and the work was done on the design of the rotary joint.

Key words. Coolant supply, rotary joints.

AHHOTanusa. B naHHOU cTaThe paccMaTpuBaeTcs npobJseMatuka nogsoga COXK uyepes
pOTalMOHHbIE COeJMHEHUS K BpallaloIleMycsl MHCTPYMEHTY. B 0CHOBY pabGoThbI 110J10KEHbI
IperMylleCTBeHHble XapakTepucTuku nogsosa COX dyepe3 uHcTpyMeHT. Llesib cTtaTeu —
pa3paboTaTb OTeYeCTBEHHYH MOJieJib POTALLMOHHOTO COeJMHEHUs Ha OCHOBe
CYLIeCTBYIOIIMX 3apy6eXXHbIX aHaaoroB. OTMeyaeTcs, YTO PpacyéTbl MaTeMaTH4YeCKOU
MOJleJIM NPOBOJMJIMCh METOJIOM KOHEUYHBIX 3JIeMeHTOB. B Xoze npoBeZiéHHON paboThbI
Obla CcO3ZlaHa KJacCUPUKaLUs pPOTALMOHHBIX COeJUHEHWH W BBINOJHEHA paboTa Mo
KOHCTPYMPOBAHUIO POTALLMOHHOTO COeJUHEHHUS.

Kirouessie cioBa. [logsog COK, poTanoHHble cOe JUHEHUS.
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Y/IK 538.9
CKAHUPYIOLLIAA ®PUKIIMOHHAA MUKPOCKOIIUA JIASEPHO-
CTPYKTYPUPOBAHHBIX AJIMA30I10JOBHBIX YTJIEPOJAHBIX IVIEHOK
FRICTION FORCE MICROSCOPY OF LASER-PATTERNED DIAMOND-LIKE
CARBON FILMS

E.B.3aBegeeB! - H.c, B.J.®posoB! - k.¢.m.H., M.C.KomsieHok! - k.¢.M.H.,, A./l.bBaprHOB? -
acnupaHT, M.JL.Ilynerun? - k.1.H., T.Roch? - PhD, C.M.IlumeHoB! - k.}p.M.H.
IMHCcTUTYT 0611el pu3nuku uM. A.M. [IpoxopoBa PAH
2HayuoHalbHbIN UCCIEA0BaTeNbCKUNA yHUBEPCUTET «MIU»
3Fraunhofer Institute for Material and Beam Technology (IWS), Dresden, Germany
dodeskoden@gmail.com

Abstract. Surface properties of laser-micropatterned diamond-like carbon (DLC) films
have been studied using scanning probe microscopy in the lateral force mode.
Characteristic features of the influence of laser-induced surface modification
(graphitization) on microfriction properties of tetrahedral amorphous carbon (ta-C) and
nanocomposite silicon-carbon (a-C:H,Si:0) films are determined.

Key words: diamond-like carbon (DLC) films, laser micropatterning, friction force
microscopy.

AHHoTanums. [IpoBe/ieHbI HccieJOBaHUA Jla3ePHO-CTPYKTYPUPOBAHHBIX a/IMa301000HbIX
YrJepoJHbIX IJIEHOK C HCIOJIb30BaHUWEM CKaHUpYMOIled 30HJ0BOM MHUKDPOCKONHMHU B
pexkuMe JlaTepabHbIX cuJl. OnpesiesieHbl OCHOBHbIE 3aKOHOMEPHOCTH BJIMSIHUS Jla3epHOM
Moaudukauuu (rpadpuTH3aL M) NOBEPXHOCTH HA MUKPOQPUKLIMOHHbIE CBOMCTBA IJIEHOK
TeTpas/pUuecku CcBsi3aHHOro yrjepoja (ta-C) M HAHOKOMIO3WUTHBIX KpPEMHUU-
yrJjiepoHbIX maeHok (a-C:H,Si:0).

KioueBbie cJIoBa: aJIMa3ono/06HbIe yrJjiepo/iHble IJIEHKH, JlazepHoe
MHUKPOCTPYKTYpPHUPOBa-HUE, CKAHUPYIOIasg GPUKLHOHHAsA MUKPOCKOM US.

YK 669.018.9
OCOBEHHOCTH TPUBOTEXHUYECKUX UCIIBITAHUHA JUCITEPCHO-
YITPOYHEHHBIX A/IIOMOMATPHUYHbBIX KOMITIO3UIITUOHHbIX
MATEPHAJIOB
FEATURES OF TRIBOTECHNICAL TESTS OF PARTICULATE REINFORCED
ALUMINUM MATRIX COMPOSITE MATERIALS
10.A. KypraHoBa - JOKTOp TexHU4YeCKUX HayK, npodeccop, A.B. MapTbIHOBA - CTYJI€eHT

MI'TY um. H.3. bBaymaHa
alexandraii@mail.ru

Abstract. It’s well known, that particulate reinforced aluminum matrix composites are
perspective antifriction materials. Based on existing tests and fields of application in this
work load conditions are selected, testing features are emphasized, particularly for
bimetallic bearings. Tribotechnical properties of particulate reinforced aluminum matrix
composites and common materials are compared.

Key words: particulate reinforced aluminum matrix composite materials, friction
coefficient, wear rate.

AHHOTal.H/lH. H3BecTHO, qTo AUCIIEPCHO-YIIPOYHEHHbIE AJIIOMOMAaTpHUYHbIE
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KOMIIO3ULUOHHbIE  MaTepuasbl  SIBJASIOTCA  MEPCHEeKTUBHbIM  aHTUQPUKIHOHHBIM
MaTepuasioM. B paHHOW paboTe Ha OCHOBe aHajJu3a CyLeCTBYIOIIUX MeTOJ0B
TPUOOTEXHUYECKUX MCIbITAaHUW W NpeJnoJaraeMblx 0o6JjiacTell MpHMeHeHUs MaTepuasa
BbIOpaHbl CXEMbl M PEXHUMbl Harpy:KeHus, BblJieJIeH pPAJ OCOOEHHOCTEeH NpOBeJeHUs
UCOBITAHUK, B YaCTHOCTHM /sl OUMeTa/JVIM4eCKUX MOAIIMIHUKOB CKOJIbXXEHHUS.
PaccMoTpeHbl noJsiydeHHble  pe3yJbTaTbl W NpeACTaBJeHbl TPUOOTEXHUYECKUE
XapaKTEePUCTHUKU  JIUCIEPCHO-YIPOYHEHHBIX  AJIOMOMATPUYHbIX  KOMIIO3UIIMOHHBIX
MaTepHasioB B CPaBHEHUH C TPAJAULIMOHHO UCI0JIb3YEMbBIMH.

KiloueBble cJ10Ba: [UCIEpPCHO-YIIPOYHEHHbIE aJIOMOMAaTPUYHbIe KOMIIO3ULIMOHHBIE
MaTepuabl, KO3QPUIUEHT TPEHUS, CKOPOCTb U3HAUIMBAHUSA

YK 539.3
MOJAEJINPOBAHUE TPEHUA NP KAYUEHUHW HTUJIUMH/PA 110
BA3KOYIIPYTOMY CJIOIO, OIIMCBIBAEMOMY MOJEJ/IbIO KEJIbBUHA
SIMULATION OF FRICTION AT ROLLING CYLINDER

ON VISCOELASTIC LAYER DESCRIBED BY THE KELVIN MODEL
A.P.Mudraxosal - crynentka MOTH,

WU.I.TopsyeBa? - akagemuk PAH, 3aB. s1a6. Tpubosioruu
IMoCKOBCKHH QpU3UKO-TEXHUYECKUU UHCTUTYT (['Y)
2@enepasnibHOE OIO/PKETHOE yUpexJaeHne HayKu MHCTUTYT npo6JieM MeXaHUKU
uM. A.J0. Ninackoro PAH (MIIMex PAH)
mif-almira@yandex.ru

Abstract. In this paper we consider the problem in a flat statement of a rigid cylinder
rolling on the ground, consisting of a viscoelastic band, linked with a rigid half-plane. To
describe the characteristics of a thin layer of viscoelastic model was used Kelvin model. The
distribution of normal shear stresses in the contact area for the cases of the existence of
one or two areas of sliding. The dependence of the deformation component of the friction
coefficient on the relative slippage. The obtained results can be used in modeling of
polymer coatings, creating resistance to rolling.

Key words. contact problem, coating, viscoelastic layer, Kelvin model, deformation
component of the friction coefficient.

AHHOTauusa. B faHHOM paboTe paccMoTpeHa 33/jladya B IJIOCKOM NOCTAaHOBKe O KayeHUU
»KeCTKOT0 LJUJIMH/pA 10 OCHOBAHUIO, COCTOSLEMY U3 BA3KOYIPYTOU MOJIOCHI, CLeNJIeHHOU
C KECTKOM MOJIYIJIOCKOCTbIO. /IJis ONHCcaHUsl XapaKTePUCTUK TOHKOTO BS3KOYNPYyroro
cnosl ucnoJsib3oBajacb Mogesnb KenbBuHa. [losyyeHo pacnpefeneHrve HOpMaJbHBIX
KacaTeJIbHbIX HaNps»KeHUH B 00J1aCTM KOHTAaKTa JJisl C/lydyaeB CylLleCTBOBAaHUS OJHOW U
JIBYX 30H IpocKaab3biBaHus. MHcciefoBaHa  3aBUCMMOCTb  JepOpMalMOHHOM
COCTaBJIAOLIEN ko3dpuUIeHTa TpeHUs OT BEJINYMHBI OTHOCUTEJIBHOTO
npocKaib3biBaHUA. [losiydeHHble pe3ysabTaTbl MOTYT OBITb MCHOJb30BaHbl IpHU
MO/leJIMPOBaHUM OJIMMEPHBIX MOKPBITHUH, CO3AI0IIUX CONPOTHUBJIEHUE KAaUEHUIO.
KiiloyeBble cJI0Ba: KOHTAKTHas 3a/ladya, MNOKPbITHE, BA3KOYNPYTHH CJIOH, MOJesb
KenbBUHa, fledpopMalniMoHHas cOCTaB sAwIasg KoadPuLreHTa TpeHUsl.
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Y/IK 621.792.8
NMPUMEHEHUE MO/JEJIU TIOPUCTOM CPEJBI
A1 PACYETA TEYEHUA T'A3A B IIETOYHbIX YINIOTHEHHUAX
APPLICATION OF POROUS MEDIA MODEL
TO GAS FLOW ANALYSIS IN BRUSH SEALS

HN.B. Ilos11K0Ba - vHX. 2 KaT., A.B. CeinBaHoOB - Hau. cekTopa, U.10. /I3eBa - M.H.C..
OI'VIl « IUAM uwm. [1.U. Bapanosa»
tejoum@ciam.ru

Abstract. Application of porous media model to gas flow analysis in brush seals is
considered. One- and two-dimensional axisymmetric nonlinear models are used.
Calibration of the models’ coefficients is conducted on the basis of the data found in the
literature. Brush seal leakage dependencies on porosity, free brush height and other seal’s
parameters are obtained. The models are verified by comparing with experimental results.
Key words: brush seal, porous media model, gas leakage.

AHHOTanMsa. PaccMOTpeHO NpUMeHeHUe MOJiesid MOPUCTON cpefibl NMpPU ONpeJesleHUH
apaMeTpoB TeUYeHHUs rasa B IETOYHbIX YIJIOTHEHHUSX. 3a/ia4ya pelleHa B 0JJHOMEPHOH U
JIBYXMEpPHOU HeJIMHENHbIX 0CECHMMETPUYHBIX MOCTAHOBKAax. OleHKa KaJHUOPOBOYHBIX
K03pPUIIMEHTOB NPOBeJileHa Ha OCHOBE HMMEIIUXCA B JIUTepaType JaHHbIX. [losyyeHsl
3aBHCHMOCTH YTeYKM rasa 4yepes3 ILeTOYHOE YIJIOTHEHHWe OT MapaMeTpa MOPUCTOCTHU
IIETUHBI, BBICOTHI CBOGOAHOM IETHUHBI U IPYTUX NapaMeTPOB YIJIOTHEHUS. AJIeKBATHOCTb
MCII0J1b30BaHUs MOJIe/IM OATBEPK/leHa CPaBHEHMEM C 9KCIIEPUMEHTAbHbIMU JJaHHbIMU.
KioueBsble c/10Ba: 111eTOYHOE YIIJIOTHEHUE, MO/JeJib IOPUCTOM Cpe/ibl, yTeuyKa rasa.

Y/IK 621.891
U3MEPEHUE KOPPO3UOHHOM COCTABJIAIOIIENA CKOPOCTHU
KOPPO3UOHHO-3PO3UOHHOI'O U3HALLINBAHHUA
MEASUREMENT OF CORROSION COMPONENT OF CORROSION-EROSION
VELOCITY

M.B. [Ipoxkera!l - k.T.H., 3aBeAyoumuii 1abopatopueis, H.A. Tatycp! - K.T.H,, C.H.C,,
I1.C. MucHuk! - unkeHep, A.10. UBaHHUKOB! 2 - K.T.H., C.H.C., B. U. KasiuTa?, 1.T.H., 3aB.
jaab., .M. KomjeB?, K.T.H., C.H.C., A.A. Paglok?, M.H.c.

IMMAII PAH,
2MUMET PAH
prmaksim@gmail.com

Abstract. In this study, carried out experiments to measure the corrosion potential Ecor in
the stationary medium corrosive liquid. The X18H10T austenitic steel, plasma-based
coatings from carbide powder Amdry 9831 and nanostructured powder Mechanomade
301 are investigated. The potentiostat-galvanostat Elins P-30]JM was used to determine the
corrosion potential. Comparative values of corrosion potential was obtain, the corrosion
component of corrosion-erosion velocity was calculated.

The work was supported by the Russian Foundation for Basic Research (RFBR). The grant
number 14-08-31576 mol_a.

Key words: corrosion potential, nanostructured coating, corrosion.

AHHOTaI.H/lH. B HpeﬂCTaBﬂeHHOﬁ pa60Te npoBeJeHbl 3KCIIEPHUMEHTBbI 110 H3MEPEHHIO
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noTeHnyana Kopposuu Ec.r B HemoABMKHOU cpeJie KOPPO3MOHHOAKTUBHOW >XKUJKOCTH.
UccnepoBanbl aycteHuTHas crasb 12X18H10T, myiasaMeHHble MNOKPBITHSA Ha OCHOBE
TBepJloro cmiaBa M3 nopomka Amdry 9831 u HaHOCTPYKTYpPUPOBAHHOTO MOPOLIKA
Mechanomade 301. /[lnis omnpejesieHUsI KOPPO3UOHHOTO NOTEHIMajAa MCIOJb30BaIU
noreHyuocrat-rasibBaHoctaT Elins P-30JM. IlosyyeHbl cpaBHUTe/IbHble 3HA4YeHUS
NOTeHLMaJla KOppO3UH, paccyhTaHa KOPpPO3UOHHAsA COCTaBJAWIAA CKOPOCTHU
KOPPO3UMOHHO-3PO3UOHHOI0 U3HAIIMBAHUS.

Pa6oTa BbIOJIHEHA NpU MNOAJAepXKKe poccuiickoro ¢oHja PyHAaAMeHTaNbHbIX
ucciaenoBaHui. ['pant Ne 14-08-31576 moui_a.

KiloueBble cjl0oBa: TMOTEHLUAJ KOPPO3WHM, HAHOCTPYKTYPUPOBAHHOE IOKPBITHE,
KOppO3MUSl.

Y/IK 621.89
OIIEHKA TEMIIEPATYPHOM CTOMKOCTH TOBAPHBIX MACEJI AJIf

JBYXTAKTHBIX BEH3UHOBBIX JIBUTATEJIEA
ASSESSMENT OF THERMAL RESISTANCE OF COMMERCIAL OILS FOR TWO-
STROKE PETROL ENGINES

B./l. CamyCeHKO - M.H.C.
WMAII PAH
samusenkovd@gmail.com

Abstract. The assessment of thermal resistance of commercial samples of oils is carried
out by a temperature method. Tests were carried out in the range of temperatures of 30-
300°C. Oils of russian and foreign production acted as samples. Tests of oils for two-stroke
petrol engines are carried out also to mixes with polyalphaolefin oil in various
concentration.

Key words: two-stroke petrol engines, tribology characteristics, thermal resistance,
boundary lubrication.

AnHoTanums. [IpoBesieHa oLleHKa TeMIlepaTypHOU CTOMKOCTH TOBApHBIX 00pa3LioB MaceJl
TeMIlepaTypHbIM MeToZoM. HcnblTaHWA NpPOBOAWIMCH B Auana3oHe Temnepatyp 30-
300°C. B kayecTBe 00pasuoB BbICTYNAJM Macja POCCUUCKOTO U 3apyOeKHOro
NpOU3BOACTBA. TakKe MpPOBeJeHbl HCIbITAHUS Macesa JJs JBYXTaKTHbIX GEeH3MHOBBIX
JiBUraTeJsiel B CMeCH C nosuaabdaosepuHOBBIM MACJ0M B Pa3/IMUHBIX KOHLEHTPALUAX.
KinwuyeBble c0Ba: [ByXTakTHble O€H3WHOBble JIBUraTe/]d, TpUOOJOrHYecKUe
XapaKTePUCTUKHU, TeMIlepaTypHas CTOMKOCTb, FpPAaHUYHAA CMa3Ka, Mac/a.
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Y/IK 621.891.22 .
JIABEPHAA HAIIVIABKA ITOPOIIKOB HA HUKEJIEBOU OCHOBE

LASER CLADDING SURFACING OF POVDERS BASED ON NICKEL
A.A. dumkog! - unxxenep, A.H. [lpyHL? - cryzaedT, B.II. BupokosB? - K.T.H., 011,
IPI'YII «MOCKOBCKUIA METPOTIOJIUTEH»
2MOCKOBCKHUH IroCylapCTBEHHBIN yHUBEpPCUTET nyTer coobienus « MUUT»
3@enepasibHOE rOCyapCTBEHHOE OI0/)KETHOE yUpexAeHne HayKu UHCTUTYT
MalrMHoBeZeHUA UM. A.A. biiaronpasosa PAH
laser-52@yandex.ru

Abstract. The paper presents metallographic and tribological researches of samples of
deposited powder materials based on Nickel. It is shown that the resistance to abrasive
wear when cladding with powder PS-NiCr15SP2 times higher than that of the base
material, steel 20.

Key words: laser welding, microhardness, wear resistance

AHHoTauusa. B paboTe mnpejcraBieHbl MeTajiorpadpudyeckie U TpPUOOJIOTUYECKUE
MCC/IeJJOBaHUSA 00pa3Ll0oB HalJaBJEHHBbIX MOPOLIKOBBIMU MaTepHhajaMd Ha HUKeJeBOU
ocHoBe. [lokaszaHO, YTO CTOMKOCTb K abpa3WBHOMY H3HAUIMBAHUIO NpPU HalJaBKe
nopoikom [IP-HX15CP2 B 2 pa3sa Bblllle, 4eM MaTepUasia 0CHOBBI, cTasu 20.

KiroueBble cj10Ba: 1a3epHas HallJlaBKa, MUKPOTBEPLOCTb, U3HOCOCTOMKOCTD

Y/IK 621.2.082.18
MOJEJb AATESUOHHOI'O U3HOCA
HA YPOBHE CYBIIEPOXOBATOCTH IIOBEPXHOCTH
MODEL OF ADHESIVE WEAR
AT THE LEVEL OF THE SURFACE SUBROUGHNESS

M.I'.llla/s1BITMH - KaH/J. TeXH. HayK, JOLEHT
@®TI'BOY BIIO «BbpsiHCckUil rocyjapCTBEHHbIA TEXHUYECKUA YHUBEPCUTET»
migshalygin@ya.ru

Abstract. Discusses the formation of the adhesive bond stationary bodies. Proposed model
of single adhesion pull-out with regard to the angle of the roughness profile. Found that the
volume of a single adhesion pull-out off nonlinear depends on the angle of inclination of the
roughness profile.

Keywords: subroughness, adhesion, adhesive wear, the angle of the profile, adhesion pull-
out.

AHHoTanmusa. PaccMoTpeHO o6pa3oBaHHe aJIr€3MOHHOM CBSI3U MOKOSI[UXCA  TeJl.
[IpeasioxkeHa MoJesib €IUHUYHOTO aJIFT€3UMOHHOr0 BbIPbIBA C Y4Ye€TOM yrJja HaKJIOHA
HEepPOBHOCTeH NMpodu/is. YCTAaHOBJIEHO, UYTO 00'b€M €JMHUYHOrO0 aAre3MOHHOTO BbIPbIBa
HeJIMHEeMHO 3aBHUCHUT OT yTIJIa HaKJI0HA HEPOBHOCTeU mpoduis.

KnwuyeBbie ca0Ba: Cy6l1epoXOBaTOCTb, aJire3usi, aJle3MOHHbIA HW3HOC, yroJ HaKJOHA
npodusis, aire3UOHHBIN BbIPHIB.
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CEKIIHUA 4.
BuopanuoHHbIe U KoJie6aTe /IbHbIE
IpoLEeCChl U CUCTEMBI



VK 534.143+534.134+534-143+534.4
MAJIOTABAPUTHBIE NMbE303/JIEKTPUYECKUE HU3KOYACTOTHBIE
IM/IPOAKYCTUYECKUE U3JIYYATEJU BICOKOH Y/IEJIbHOM
MOIIIHOCTH
COMPACT PIEZOELECTRIC LOW-FRIEQUENCY UNDERWATER HIGH POWER
DENSITY EMITTERS

B.H. boro/si1060B - K.T.H., 3aB. 0T/., A.K. BpuTeHKoB - K.¢.-M.H., BeJl. UHX., A.B. KupcaHoB
- K.T.H., H.C., B.A. [lepduioB - 3aB. s1a6., C.A. CMUPHOB - H.c., B.A. ®apdesb - H.C.
WuctutyTt npukiaagaout pusuku PAH, Huxuuii HoBropog,
boris@appl.sci-nnov.ru, jkd@yandex.ru, v.perfilov@hydro.appl.sci-nnov.ru, arraen@mail.ru

Abstract. Creating effective low-frequency emitters in hydroacoustic is still an important
task over than half a century. Using piezoelectric transducers as active elements in
combination with a the mechanical transformer in conducted tests of designed
longitudinal-bending type emitters allow to successfully solve the problem of contradictory
depending on the size of the emitter and its efficiency, the radiated frequencies band and
acoustic power.

Key words: underwater acoustics, sound radiation, low-frequency compact transducers,
underwater telecommunications, hydroacoustic channel.

AHHoTanus. Co3anue 3¢ PeKTUBHBIX HU3KOYACTOTHBIX M3JIyyaTesied B THAPOAKYyCTHKE
SIBJISIETCS, U B HacCTosillee BpeMsl, aKTyaJlbHOU 3azavel. [IpoBeséHHbIE pacyeTbl M
WCIBITAHUSL U3JIy4YaTesied NMPOJO0JbHO-U3TMOHOrO THUIMA MOKAa3a/k, YTO HCIOJIb30BAaHUE
IPOJ0JIbHO-TIONEPEYHOT O 3JIEKTPOMEXaHUYEeCKOTO TpaHcpopmaropa C
Nbe303/IEKTPUYECKUM  aKTHUBHBIM  3JIEMEHTOM  IMO03BOJIIET  YCIENIHO  pelarThb
IPOTUBOPEYUBYIO NPOOGJIEMY 3aBUCHMOCTH pa3MepoB ussydaress oT ero KII/I, mosocsl
M3JIy4aeMbIX YACTOT U aKyCTHYECKOU MOII[HOCTH.

Knw4yeBble cj0Ba: MoABOJHAs THUJAPOAKYCTHKA, W3Jy4yeHHe 3ByKa, HHU3KOYACTOTHbIE
MaJsiorabapuTHbIe U3Jy4aTe Ny, I0ABOHAs AaIbHSsl CBSI3b, TUIPOAKyCTUUYECKUN KaHal.

YK 621.9
COBPEMEHHBIE METO/Ibl YCTPAHEHUS BUBPALIMM ITPU OBPABOTKE
HA ®PE3EPHbBIX CTAHKAX C YI1Y
MODERN METHODS TO ELIMINATE VIBRATIONS WHEN PROCESSING ON CNC
MILLING MACHINES

P.A. leHucoB - acnupaHT, B.M. CKOpOMHOB - K.T.H., IOL|eHT
YHuBepcuTeT MalIMHOCTPOeHUs, MockBa
roden4@mail.ru

Abstract. The article discusses ways to eliminate vibrations in the technological system
"machine - fixture - workpiece - tool" and modern methods of vibration diagnostics. The
method of monitoring of processing is offered.

Key words: vibrodiagnostics, CNC machine

AHHOTanMs. B pa6oTe paccMoTpeHbI CIOCOObI YCTPaHEeHUs1 BUOPALMH B TEXHOJIOTUYECKHUX
CUCTEMAX «CTAHOK — MPHUCHOCOOJEHNE — JIeTalb — UHCTPYMEHT», COBPEMEHHbIE METO/Ibl
BUOpoAUArHocTuku. [IpeasioxeH cnocob6 MOHUTOPHHTA Npolecca 06paboTKH.

KirouyeBble cji0Ba: BUOPOAUArHOCTUKA, CTaHKU c [1Y
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Y/IK 531.36
O BJIMAHUU BbICTPBIX BUBPAIIMI HA YCTOMYHUBOCTh
NMEPMAHEHTHBIX BPAIIIEHHUHM TBEPAOTI'O TEJIA BOKPYT OCEH U3
IJIABHOHM IVIOCKOCTH UHEPIIUU
THE INFLUENCE OF FAST VIBRATIONS ON STABILITY OF PERMANENT ROTATIONS OF A
RIGID BODY AROUND THE AXES LYING IN THE MAIN PLANE OF INERTIA

E.A. BumneHKoOBa - acIl.
MoOCKOBCKHI aBUALMOHHBIM UHCTUTYT
(HaLMOHaAJIBHBIN UCC/IeJ0BaTeIbCKUN YHUBEPCUTET)
vishenkova@bk.ru

Abstract. We consider a heavy rigid body with a point making the vertical high-frequency
harmonic oscillations of small amplitude. We assume that the center of mass lies on one of the
principal axes of inertia. The problem is considered in the framework of an approximate
autonomous canonical system of differential equations of motion. We study the stability of
permanent rotation, in which the rigid body is rotating about the axes the main planes of inertia,
adjacent to principal axis of inertia containing its center of mass. Necessary and in some cases
sufficient stability conditions are found. The comparison of the results obtained with the
corresponding results for a body with a fixed point is fulfilled. Nonlinear stability analysis is
carried out for two special cases of mass geometry of the body.

Key words: rigid body, permanent rotations, stability, high-frequency vibrations.

AHHOTanms. PaccMaTpuBaeTcsi IBIPKEHUE TSKeJIOro TBEP/IOTO TeJsa, 0JJHA U3 TOYEK KOTOPOro
COBepILAeT BEPTHKaA/IbHbIE BBICOKOYACTOTHbIE TAPMOHHYECKHE KOJIeOaHUSI MAJIOW aMILIUTY/IbI.
[Ipe/inoJiaraeTcs, 4TO LIEHTP MacC TeJia JIEKUT Ha OJTHOM M3 TVIaBHbIX OCel uHeplUU. B pamkax
NpUOJIMPKEHHOW aBTOHOMHOM cuUcTeMbl JuddepeHlMalbHbIX YpaBHEHUH UCCIeayeTcs
YCTOMYMBOCTb IEPMaHEHTHBIX BpallleHUH TeJa, IPU KOTOPbIX TeJIO BPalllaeTcsl BOKPYT OCel U3
[JIAaBHOM IJIOCKOCTH WHeplyu. HalijieHbl HeoOXoAuMble U B psifie CAy4aeB JIOCTAaTOUYHbIE
YCJIOBUSl YCTOMYMBOCTH BpalleHUW. [IpoBefileHO cpaBHEHHE MOJIyYEHHbIX Pe3yJIbTaTOB C
COOTBETCTBYIOIIMMH pPe3yJIbTaTaMH JIJIS TeJla C HENOJBIKHOM TOYKOM. [l IBYX 4YacCTHBIX
CJly4aeB reOMeTpPUU MacC TeJsla NPOBe/ieH HeJIMHEMHbIN aHa/IN3 YCTOMYUBOCTH.

KiioueBble c10Ba: TBep/joe TeJlo, IepMaHeHTHbIe BpallleHHs], YCTOMYMBOCTb, BbICOKOYACTOTHbIE
BUOpALIUML.

Y/IK 534.014,621.802
HEKOTOPBIE BO3MOKHOCTHU YIIPABJIEHUA ®OPMHUPOBAHUEM
BUBPAIIMOHHOTIO 11014 AJ11 PABOYEI'O OPTAHA BUBPOCTEH/IA B
I[IJTIOCKOM ABUKEHHUUA
SOME OPPORTUNITIES OF MANAGEMENT OF FORMATION OF THE VIBRATION
FIELD FOR WORKING BODY OF THE VIBROSTAND IN THE FLAT MOVEMENT

C.B. EnuceeB! - a.T.H., I.H.C., aupekTop, A.B. E1uceeB? - K.T.H., M.H.C.
HOIl coBpeMeHHBIX TEXHOJIOTUH, CACTEMHOTO aHa1u3a u Mogeanposanusa Upl'YIIC
leliseey s@inbox.ru,?eavsh@ya.ru

Abstract. The mathematical model for an assessment of opportunities of formation of a
one-dimensional vibration field for technological machines with inertial vibration
excitement of the working body making flat oscillating motions is developed.

Key words: vibratory field, vibration hardening, plane motion.
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AHHOTauMsa. Paspab6oTaHa MaTeMaThuyecKass MoJesb /JJs1 OLEHKH BO3MOXHOCTeH
dbopMUpOBaHUSA OJHOMEPHOIO BUOPALMOHHOTO MOJIS IS TEXHOJOTHUYECKHUX MallWH C
MHEPLMOHHBIM BUOpALMOHHBIM BO30YyXX/leHHeM paboyero opraHa COBepLIAKILEro
IJIOCKUE KoJiebaTesIbHbIEe JIBUXKEHUS.

KiloueBble cj0Ba: BHOpalMOHHOE YIpOYHEHHe, BUOpAllMOHHOEe II0Jie, IIJIOCKOe
JIBIDKEHUE.

Y/IK 621.8
PE3OHAHCHBIE KOJIEBAHUA B MEXAHUYECKHX CUCTEMAX C
ACUHXPOHHBIM BUBPOIIPUBOZOM
RESONANT OSCILLATION OF MECHANICAL SYSTEMS DRIVEN BY AN
ASYNCHRONOUS AC MOTOR

C.A. EpeMelkuH - acr., M.H.C.,, A.E. Ill0XUH - K.T.H,, C.H.C.
WUMAII PAH
eremeykins@gmail.com

Abstract. In the paper we describe the experimental study of oscillations of the mechanical
system with two unbalanced vibrators placed on elastic supports. System behavior in a
wide range of frequencies is studied in the paper. We obtained amplitude-frequency
characteristics of the system and identified resonance frequencies and corresponding
oscillation modes. More detailed studies of the relative phase shift of the eccentric weight
rotation are also described.

The reported study was funded by RFBR according to the research project N2 13-08-
00461 _a.

Key words: resonance, self-synchronization.

AHHOTanus. B cTaThe OomMCHIBAIOTCA pe3y/ibTaThl 3KCIEePHMEHTANbHbBIX HUCC/IEeJ0BaHUU
KoJIeGaHUM OJHOMAacCOBOM MeXaHWYeCKOM CHUCTeMbl Ha YIPYyrdx oOmopax C [JByMs
JlebaslaHCHbIMU BUOpaTopaMu. McciienoBaHo noBeJieHWe CUCTEMBI B LIMPOKOM JiMana3oHe
4acToT B0O30yxAeHus. [locTpoeHbl aMIJIMTY/JHO-4aCTOTHbIE XapaKTEPUCTUKHU, BbISIBJIEHDI
pe30HaHCHble YacTOTbl U COOTBETCTByHUiMe UM GOpMbl KoJiebaHUH. JJONOJHUTENBHO
UCC/eJIOBaH OTHOCUTE/bHbIM cABUT a3 BpauleHuss JebasaHcoB. HccienoBaHue
BBINOJIHEHO NPU pUHaAHCOBOM noaaepkke POPU B pamkax HayyHoro npoekrta N2 13-08-
00461_a.

KiroueBble c/10Ba: pe30HAHC, CAMOCUHXPOHU3ALUA.
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VK 534.1
OB OCOBEHHOCTHU Ir'PAHUIIBI ®JIATTEPA TPYBOIIPOBO/IA C
MMPOTEKAIOIIEN YKUAKOCTBIO
FEATURES OF PIPELINES WITH FLOWIG LIQUID FLUTTER BORDER

K.B. 3aiikuHa - acnupanT, B.I1. PaguH - K.T.H., npod.
Hauunonansnbin UccnenoBatenbckut UHcTUTyT « M3IU»
zaykinazv@gmail.com

Abstract. The features of the straight shape equilibrium stability boundary of the pipeline
section with flowing liquid are discussed. Using various methods for solving the equations
of perturbed motion the proof of wrong proposals to some author’s suggestions of classical
curve is correction obtained by Paydussisom M.P., Feodosiev V.I. and confirmed by many
studies of nonconservative problems of the theory of elastic stability is carried.
Key words: pipe with flowing liquid, nonconservative loadings, stability, flatter,
eigenfrequencies
AHHoTanus. OOGCYXJal0TCsd OCOOEHHOCTU TpPaHHUIbl YCTOWYUBOCTU MPSIMOJIUHEHHOU
dbopMbl paBHOBecusi yd4acTKa TpybompoBojJa C MpoOTeKawlleld KUAKOCTblo. C
NpUMEeHEHHUEM pa3/IMUHbIX METOJIOB pellleHUs] YpaBHEHUS BO3MYILIEHHOTO JBWXKEHUS
IPOBOJUTCA OKA3aTeJbCTBO HECOCTOSTENbHOCTU NPEJI0KEHUN HEKOTOPBIX aBTOPOB 10
KOPPEKILMHU KJIAaCCUUeCKOW KpuBOH, nosydyeHHo [langyccucom M.IL., ®eonocbeBbiM B.M. u
NOATBEPKJEHHON MHOTMMU paboTaMU 10 HEKOHCEPBAaTUBHbBIM 33/jladaM TEOPHU yIpyrou
YCTOMYUBOCTH.
KiroueBble cj10Ba: TpybONpoBO/ € MPOTEKAKILEN )KUJKOCTbIO, HEKOHCEPBAaTUBHbIE CUJIbI,
COOCTBEHHbBIE YaCTOThI, YCTOMYUBOCTD, GJIaTTeD.

Y/IK 534.1, 621.914
MOJAE/IMPOBAHUE JMHAMUKH ®PE3EPOBAHUA C YIIPABJIEHUEM
CKOPOCTbIO BPAIIEHUA INITUHAEJIA.
SIMULATION OF MILLING DYNAMICS WITH SPINDLE SPEED ONLINE
ADJUSTMENT.

U.U. UBaHOB - acnupaHT, C.A. BOpoHOB - A.T.H., 1pod., U.A. KucesiéB - K.T.H., JOL|eHT.
MI'TY um baymana
ivanovilig@gmail.com
Abstract. Vibrations being excited during milling of flexible workpieces may cause
instrument intensive wear and workpiece surface damage. The online spindle speed
adjustment is one of the ways of such vibrations avoidance. The adjusted spindle speed
value is determined basing on the main vibration frequency value extracted from vibration
signal spectrum. The algorithm of spindle-speed online adjustment and its efficiency are
presented in the paper.
Key words: milling, dynamics, vibrations, spindle speed adjustment.
AHHoTanmsa. Ilpu ¢pesepoBaHUM MOJAT/IUBBLIX JleTajJed BO3MOXXHO BO30OyXJeHUe
BUOpALUH, MPUBOAALUX K YCKOPEHHOMY HW3HOCY MHCTPYMEHTAa W MOpyYe MOBEPXHOCTH.
OaHUM U3 crIoc060B 60PLOBI C BUOPALUSIMHU SIBJISIETCS IPUMEHEHNE CUCTEMBI YIIpaBJIeHHs,
peryaupymoolleld 4acToTy BpalleHUsi ¢pe3bl B pexuMe peajbHOro BpeMeHHU. [Ipu 3Tom
HOBOe 3HayeHUe 4YacTOThbl BpalleHUs BbIOMpaeTCs Ha OCHOBE YaCTOThl BUOpaLUH,
Bbl/IeJIIEMOM U3 CIIeKTpPa CHUMaeMoro cMruaja. B qaHHo# paboTe onucaHa Takasi cUcTeMa
ylnpaBJieHUsl 4aCTOTOM BpallleHUs, IpUBeJeHbl Pe3yIbTaThl YUCJIEHHOI'0 SKCIIepUMEeHTa U
NpoAEeMOHCTpHUpOBaHa 3P PEeKTUBHOCTD MPEAJI0XKEHHOT0 MOAX0a.
KnwuyeBble caoBa: ¢pesepoBaHUe, [MHAMHKaA, BUOpalMM, yIpaBJeHHE YacTOTOH
BpallleHHUs.
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Y/IK 534.1, 621.01, 621.914
MOJAE/INPOBAHHUE HU3KOYACTOTHOT'O BUBPOCBEPJIEHHA C
AJAIITUBHBIM YIIPABJIEHUEM
SIMULATION OF LOW-FREQUENCY VIBRATORY DRILLING WITH ADAPTIVE
CONTROL.

N.U. UBaHOB - acivpaHT, B.B. HOBUKOB - activpaHT
MI'TY um baymana
ivanovilig@gmail.com

Abstract. Chip removal is a major factor for provision of deep hole drilling process quality.
Reliable chip segmentation can be obtained if special self-vibratory drilling head with flexible
elastic element is applied. Regenerative axial vibrations are self-excited in that case. It’s
advisable to add feedback to that self-excited system for the purpose of required vibration
mode maintenance. The mathematical model of the vibratory drilling process with control is
described in the paper.

Key words: vibratory drilling, chip segmentation, regenerative vibrations, adaptive
control.

AHHOTanMs. /IpobyieHHe CTPYKKHU NMPU TJIyOOKOM CBEpJIEHUH BaXKHO JJis1 obecrneyeHust
KadecTBa npoijecca. OJTHUM U3 CIOCO60B 06ecredyeHrs: TPePbIBUCTOCTH MPOIeCca pe3aHUs
SIBJISIeTCS NpUMeHeHHe BUOpONaTpoHa, 06J1aZjalollero A0CTaTOYHOU JAJji MOoAJeprKaHus
pereHepaTUBHbIX aBTOKOJIeOaHUM MOAATIMBOCTbI0 B OCEBOM HampaBJeHUU. B JaHHYyIO
K0JIeb6aTeJIbHYI0 CHUCTEMY lieJiecO0O6pa3sHO BBECTH OOpATHYIO CBsI3b, HANlpaBJIEeHHYIO Ha
KOHTPOJIb [apaMeTpoB KoJiebaHUW BUOpomaTpoHa U JpobJieHUsI CTPYXKU. B pabote
npeJicTaBJeHa MaTeMaTH4yecKasi MoJieJib IHHAMUKHU TNpoliecca BUGPOCBEPJIEHUS C YYETOM
yIpaBJeHHUsl.

KnwuyeBbie c0Ba: BUOpAllMOHHOE CBepJieHHE, APobJieHUe CTPYKKH, pereHepaTHUBHbIE
BUOpAIMHU, a/lallTUBHOE yIIpaBJeHUE.

Y/IK 621.9.048.6 .
YJIbTPA3BYKOBAA ITIOATOTOBKA IIOBEPXHOCTEU AETAJIN
ULTRASONIC PREPARATION OF DETAIL'S SURFACE

H.A. KpbsuioBa - acnupanr, B.I. lllyBaeB - 4.T.H, npodeccop
Camapckuy rocyiapCTBEeHHbIM TEXHUYECKU N YHUBEPCUTET
kryl.nad@gmail.com

Abstract. The article considers the issues of formation of the surface layer of details with
the help of the impact of ultrasonic vibrations that contribute to the activation of fluorine
active lubricant compositions. As a result of the experiments, there was established that the
dependence of ultrasonic vibrations imposed to the zone of deformation leads to the
increases wear resistance of the surface layer.

Key words: surface; ultrasound; fluoropolymers; activation.

AHHOTanMs. B cTaThe paccMaTpuBarOTCA BOIPOChl GOPMHUPOBAHHUS TOBEPXHOCTHOTO CJ10S
JleTajiedl C MOMOLIbI0 BO3/I€HCTBUSA YJIbTPa3BYKOBbIX KOJIeOaHUM, KOTOPbIE CIOCOOCTBYIOT
aKTUBaUUU (TOPAKTUBHBIX CMA304YHbIX KOMIO3ULUH. B pe3ysbTaTe 3KCIIEPUMEHTOB,
OblJla yCTAaHOBJIEHA 3aBUCUMOCTD, YTO BBEJIeHHbIE B 30HY JAedopMalUH yIbTPa3ByKOBbIE
KoJie6aHUs1, TPUBOAAT K YBEJTMYEHHIO U3HOCOCTOMKOCTH MOBEPXHOCTHOTO CJIOS.
Kiwo4yeBsble c/10Ba: TOBEPXHOCTD; Y/IbTPa3BYK; GTOPNONUMEPD]; aKTHUBALIUSL.
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Y/IK 621.9
3ABUCUMOCTD IIIEPOXOBATOCTU OBPABOTAHHOM KOHUYECKOH
MOBEPXHOCTHU OT IMHAMUYECKUX XAPAKTEPUCTHUK YIIPYT O
CUCTEMbI CTAHKA
THE CONICAL SURFACE ROUGHNESS DEPENDENCE ON THE DYNAMICAL
CHARACTERISTICS OF THE ELASTIC MACHINE'S SYSTEM

10.A.JlykamuHa - acnupanT, ®.C.Cabupos - 4.T.H., npodeccop
OI'b0Y BO «MI'TY «CTAHKHWH»
yuliya06@mail.ru

Abstract. The dependence of machine vibrations on workpiece surface roughness are
reported in this article. The aim is to improve the inner conical surface roughness index
with small cone angle while boring. The main research result is the quality improvement of
conical surface by improving geometric and dynamic characteristics of rigging, instrument
and modes of process conditions.

Key words: conical surface, roughness, dynamic characteristics.

AHHOTanua. B craTbe paccMaTpuBalTCS BONPOCHI BJIMSHUS Ha LIEpPOXOBATOCThb
o6pabaTbiBaeMOW MOBEPXHOCTH BUOpAILMM CTaHKA, a TaKXe JIMHAMHUYECKUX CBOMCTB €ro
yOpyrou cucteMbl. 3a/laueil paboThl ABJISETC yaydlleHue NoKa3aTeseld IepoX0BaTOCTU
BHYTPEHHEN KOHHWYECKOM MOBEPXHOCTH C MajbIM YIJIOM KOHycCa NpPU pacTayMBaHUM.
Pe3ysibTaTOM NMpPOBEAEHHOTO MCCIEJ0BAHUS SIBUJIOCh MOBBILIEHUE KayeCcTBa KOHUYECKOHU
NOBEPXHOCTU 3a CYET YJYy4YlIeHUs] TeOMEeTPUYEeCKUX M JUHAMHYECKUX XapaKTepPUCTHK
OCHACTKU, UHCTPYMEHTA U PEXXUMOB 00pabOTKH.

KioueBble c/I0Ba: KOHUYECKass [OBEPXHOCTb, IIEPOXOBATOCThb, JHUHAMHUYECKHE
XapaKTePHUCTUKH.

Y/IK 531.383
HEJIMHEVHBIE 3®®EKTHI B JAUHAMUKE OHUJIUHAPUYECKOI'O
PE3OHATOPA T'MPOCKOIIA C 3JIEKTPOMATHUTHOUW CUCTEMOM
YIIPABJIEHUA
NONLINEAR EFFECTS IN DYNAMICS OF CYLINDRICAL RESONATOR OF GYRO
WITH ELECTROMAGNETIC CONTROL SYSTEM

A.A.MacJyioB - aCnUpaHT
HanunoHasnbHbIN HMcCIel0BaTebCKUN yHUBepcUTeT « MIU»
dm 93@live.ru

Abstract. The mathematical model describing mechanical and electromagnetic oscillations
in interconnected form is deduced for gyro. Wave pattern of resonator oscillations is
investigated by using asymptotic averaging Krylov-Bogoliubov method. It is shown, that
nonlinear electromagnetic processes in resonator control loop lead to additional gyro
errors and failure of oscillations. It is also demonstrated that reference voltage at the coils
of electromagnets not only decreases the resonator frequency, but also leads to gyro drift.
Key words: wave solid gyro, nonlinear oscillations.

AHHOTaI.lPIH. HOCTpOGHa MaTeMaTHu4YecCKad MoO/JeJib rMpocCKoIia, OIIHKChIBAIOIAA
MeXaHHU4Y€eCKHUuEe U 3JIEKTPOMAIrHUTHDLIE KoJie6aHUS BO B3aMOCBSI3aHHOM cl)opMe. BosaHoBas
KapTHHA KoJiebaHUH pe30oHaTopa uccjiaegoBajacCb C IOMOIBbIO ACUMIITOTHY€CKOT'O MeTOoda
oCpeJHEeHHA KprJ'IOBa - Borosaw6oBa. [loka3zaHo, 4YTO HeJUWHEHHOCTb JJIEKTPpHUYE€CKHX
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NpOLIECCOB B KOHType VyIpaBJeHUsI pe30HaTopa MNPUBOAUT K  JIOMOJHHUTEJbHBIM
NOrPEUIHOCTSIM TMPOCKOTNIA U K CPbIBY KoJiebaHU . TakKe HaJIMYKie ONOPHOr0 HANpPsHKeHHUs
Ha KaTylIKaxX 3JIEKTPOMarHUTOB BbI3bIBAET HE TOJIBKO YMEHbIIEHUE YaCTOThl PE30HATOPa,
HO Y YXO/i TUPOCKOIIa.

KiroueBble c/10Ba: BOJITHOBOW TBEP/IOTE/bHbBIM TMPOCKOTI, HeJIMHEWHbIE KOJIe0aHHS.

YJIK 531.3
O NIEPUOANYECKUX ABUKEHUAX TAMHUJIbTOHOBOH CUCTEMBI

B OKPECTHOCTH HEYCTOHYHUBOTI'O0 PABHOBECHUA B CJIYYAE
JIBOMHOT'0 PE3OHAHCA TPETBEI'O IIOPA/JIKA
PERIODIC MOTIONS OF A HAMILTONIAN SYSTEM IN THE NEIGHBORHOOD OF AN
UNSTABLE EQUILIBRIUM IN THE DOUBLE THIRD-ORDER RESONANCE CASE

A.N. CadoHOB - acnupaHT
MoOCKOBCKHMM aBUaLMOHHBIA UHCTUTYT
(HauMOHAaJIbHBIN MCC/IeJ0BATEbCKUN YHUBEPCUTET)
lexafonov@mail.ru

Abstract. We consider here a motion of a non-autonomous time-periodic two-degree-of-freedom
Hamiltonian system in the neighborhood of the trivial equilibrium position. Let the double (main
and Raman) third-order resonance occur in the system. In this case the equilibrium position is
unstable. The resonant coefficients are assumed to be small. The problem on existence, number
and stability in the first approximation of periodic motions of the system in a small neighborhood
of the equilibrium is solved.

Key words: Hamiltonian system, double resonance, periodic motions, stability.

AHHOTanusa. PaccMaTprBaeTcsl ABM)KEHUME HEAaBTOHOMHOW NMEpPUOJHUYECKON MO BpPEMEHHU
raMUJIbTOHOBOM CUCTEMBI C JIByMsl CTENEHSIMU CBOOOJbl B OKPECTHOCTU TPUBHAJIBbHOIO
nosioxkeHus:i paBHoBecus. IlycTb B cucreme peanusyeTcs J[ABOWHONM (OCHOBHOW U
KOMOWHAIIMOHHBbIN) pe30HaHC TpPeThero mNops/Ka, TorjAa yKa3aHHOe I[0JI0KEeHHUe
paBHOBecusi HeycToWuuBo. [Ipy 5TOM pe3oHaHCHBble cyaraeMble MpeJNnoJaranTcs
Ma/sbIiMU. PellleH Bompoc O CylleCTBOBAaHWH, 4YHUCA€ WU YCTOUYHUBOCTHU B JIMHEWHOM
NPUOJMKEHUN MePUOIUYeCKUX ABUKEHUN CUCTEMbl B MasiOd OKPECTHOCTH yKa3aHHOTO
paBHOBeCHS.

KimoyeBble ©10Ba: ['aMWIBTOHOBA CUCTEMa, JBOMHOM pe30HAHC, MEPUOAUYECKUE [BWKEHH,
YCTOWYUBOCTbD.

Y/IK 534-14, 534-18
K IPOBJIEME NTOBEJIEHUSA BUBPUPYIOIIUX TEJI BEJIN3U TPAHUILIBI
PA3/IEJIA IBYX *KUJKUX CPE]L
ON A PROBLEM OF OSCILLATING BODIES BEHAVIOR NEAR TWO LIQUID
MEDIA BOUNDARY

I0.A. CeMeHOB - M.H.C.
HIllMaw PAH
shooshpanovsky@gmail.com

Abstract. Current report is devoted to studying of viscous resistance force of a body
(particle) crossing the boundary of two liquid media of different density and viscosities. Law
of movement resistance is considered given for bodies, sufficiently removed from the
boundary. Analysis was conducted for particles within “influence zone” of the boundary.
Report shows, that nonzero value of medium viscous resistance force can be obtained only in
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assumption that viscous resistance force is different when particle is moving up or down.
Medium force formulas were developed.
Key words: vibration, particle movement, viscous liquids, boundaries.

AHHoOTanuA. B Jokyiazie paccMOoTpeHa cula BS3KOIO CONPOTHUBJEHUS Tesja (YacTHUlbl)
nepecekawlero Npyd BUOpallMK TpPaHHULy pasjesia ABYX KUJKHX Cpel C pPa3IuYHbIMU
IVIOTHOCTSIMU U BSI3KOCTBI. 3aKOH CONPOTUBJIEHUS IBMKEHUIO Te€JIa BHE «30HbBI BJUSHUS»
TPaHUIbl CYMTAETCS 33JJaHHbIM. AHAJIU3 MPOU3BOAWJICS BOJM3W IPAHUIIbI pa3/iesa cpef B
npejesiax «30Hbl BJAWAHUA». [loka3zaHO, YTO OTJWMYHasE OT HYJS CpeAHsAsS cuia
CONPOTUBJIEHUs [ABWKEHUI0 4YaCTUIbl BO3HUKAET JIMIIb B MPEANOJIOKEHUH, YTO CHUIa
BS3KOTO COMPOTHUBJIEHUS TMPHU JBWKEHUM 4YaCTHI, BBEPX U BHHU3 pasjnyHa. [loiydyeHbI
dbopMy bl onpe/iesieHust CpeiHeN CUIIbI.

Kinwo4eBble c/10Ba: BUGpalys, ABXKEHHUE YaCTUILb], BA3KHeE )KUJIKOCTH, FPaHHUIIA pa3zeJa.

Y/K 531.01+521.13
YUCJIEHHO-AHAJIMTUYECKOE IIOCTPOEHHME ITEPUOAUYECKHUX
JBUXKEHHUH CAMMETPUYHOTO CIIYTHUKA, POXKJAIOIIUXCA U3 Er'0O
TUNEPBOJIOUAATBHOM MMPEIECCUHA
NUMERICAL COMPUTATION OF PERIODIC MOTIONS OF A DYNAMICALLY SYMMETRIC
SATELLITE ORIGINATING FROM ITS HYPERBOLOIDAL PRECESSION

E.A. CyXo0B - acivpaHT
MoCKOBCKHMI aBUALlMOHHBINA UHCTUTYT (HallMOHA/IbHBIN UCCIe40BaTEeAbCKUI
YHUBEPCUTET)
sukhov.george@gmail.com

Abstract. We consider motion of a dynamically symmetric rigid body satellite in a circular
orbit. A particular case of such motion is hyperboloidal precession. In this work a one-
parameter family of periodic motions originating from satellite’s hyperboloidal precession
has been obtained. Deviation of full mechanical energy from its value for hyperboloidal
precession has been used as the family parameter. Following the method developed by
Lyapunov, an analytical representation of the above periodic motions as converging small
parameter power series has been obtained. A numerical method proposed in work of S. R.
Karimov, A. G. Sokolskiy has been used to obtain periodic motions for an arbitrary value of
the parameter.

Key words: Hamiltonian mechanics, periodic motions of dynamically symmetric satellite,
numerical computation, hyperboloidal precession.

AHHOTanuA. PaccMaTpuBaeTcsl ABW)KEHHE AWHAMUYECKUM CUMMETPUYHOrO COyTHUKA -
TBEP/IOr0 TeJla OTHOCUTEJIbHO I[eHTpa MacCc Ha KpyroBod opo6bute. OJHHM U3 YACTHBIX
C/ydyaeB TAKOTO ABWXKEHUs sBJISIETCS runepbosionaaibHas npeneccus. B JanHol paboTe
IOCTPOEHO OJHONMapaMeTpU4YecKoe CeMEeWCTBO MNEepUOJUYECKHUX [ABUKEHUH CIIYTHHKAQ,
pOXKJAOIIMXCA W3 ero rumnepbosionaibHON Tmpeneccuu. [lapameTpoMm ceMelcTBa
SABJIIETC OTKJIOHEHHE TIOJIHOM MeXaHUYeCKOM 3SHeprud OT ee 3HayeHUs1 Ha
runep6bo/ionasbHON mnpeneccud. [lpy Manbix 3HayeHUSIX MapaMeTpa yKa3aHHbIe
nepuoJUuecKre ABUKEHHS ObLIM MOJIydeHbl MeToJoM JIsinyHOBA B BH/E CXOASIIUXCSA
pazoB. Ilpy Npou3BOJIbHBIX 3HAYEHHUSAX MapaMeTpa /il MOCTPOEHHUS MePUOJUYECKUX
JBW>KEHUH TPUMEHsSJICS 4YUCAeHHbIM MeToa, npexasoxeHHbld A.I'. Cokosbckum u C.P.
KapuMoBBbIM.

KiroyeBble cj10Ba: raMuJbTOHOBA MeXaHMKA, YHMCJEHHble MeTOJbl, MepUOoAUYEeCKHe
JBU>KEHUSI CAMMETPHUYHOT0 CIYTHUKA, TUIepboionAaaibHas Npeneccus.
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Y/IK 621.9.06-229.33.001.24
OIIEHKA BUBPOYCTOMYUBOCTHU CTAHKOB U COCTOAHUA
HIIMAHAEJbHBIX NIOAHIUITHUKOB B ITIPOU3BOACTBEHHbIX
YCJ1I0BUAX
ASSESSMENT OF MACHINES VIBRATION AND CONDITION OF THE SPINDLE
BEARINGS IN A PRODUCTION ENVIRONMENT

C.C.IllemsakuH - acnupaHT, ®.C.Ca6upoOB - [.T.H., Ipodeccop.
MoCKOBCKHH rocyjapCTBEHHbIN TexHooTu4eckuil yHuBepcuteT « CTAHKWH»
fanira5057 @yandex.ru
Abstract. We consider estimation in a production environment vibration of machines by
experimental determination of the dynamic characteristics of the spindle units, modeling in
the original software environment, identification of the model parameters based on the
experimental results and evaluation the actual rigidity of the poles of the spindle. Results of
studies of several CNC turning are presented. Recommendations for improving the rigidity
of the poles of the spindle are proposed.
Key words: Vibration resistance, dynamic characteristics, modeling, spindle unit, the
condition of the bearings.
AHHoTanMsa. PaccMoTpeHbl BONpPOCHI OLEHKM B NPOM3BOJCTBEHHBIX YCJIOBHUAX
BUOPOYCTOMYUBOCTH CTAHKOB MyTEM 3KCIIEPUMEHTAJNbHOI'O ONpe/ieIeHUs] JUHAMUYeCKUX
XapaKTEePUCTHUK LIMUH/IEJbHBIX Y3/I0B, MOJIEJIMUPOBAHUS B OPUTHHAJIbHOW MPOTpaMMHOMN
cpefie, uAeHTUGUKALIMYU MTapaMeTPOB MOJIeJIU M0 pe3yJibTaTaM 3KCIIepHMeHTa U OlleHKH
baKTHYeCcKON >KeCTKOCTH Omop INUHAeas. [IpUuBOAATCA pe3ysbTaThl HCCIeJ0BaHUN
HeCKOJIbKHUX CcTaHKOB ¢ YIIY TokapHou rpymnmnsl. /laloTcd peKOMeHAALUU N0 MOBbILIEHUI0
»KECTKOCTH OTNOpP LIMUHAES.
KioueBblie CJIOBA: Bu6poyCcTOMYHBOCTb, JUHaMU4YeCcKHe XapaKTEPHUCTHUKH,
MO/ZieJIMPOBaHUeE, IIMTUH/IeIbHBIN y3€eJ1, COCTOSIHUE MOALIUITHUKOB

YAK 62.119
OCOBEHHOCTH INTPUMEHEHHUA ABYXMACCOBBIX IHHAMHWYECKHX
CXEM B BUBPALIMOHHbIX MAIITMHAX
FEATURES OF APPLICATION TWO-MASS DINAMICAL SYSTEMS FOR
VIBRATIONAL MACHINES

A.E. llloxuH - K.T.H., c.H.Cc.,, K.b. CalamaHapa - K.T.H., 3aB.J1a0.
MUMAII PAH
shohinsn@mail.ru
Abstract. Dynamics of two-mass model of vibrational machine which oscillations are
excited by unbalanced vibration exciter with non-ideal energy source is considered in this
paper. Ranges of parameters values for which two-mass dynamical scheme of the machine
is more energetically efficient in comparison with single-mass scheme are determined. The
reported study was funded by RFBR according to the research project No. 15-08-06961_a.
Key words: vibration, vibrational machine, non-ideal energy source.
AHHoTanmMsa. B pa6GoTe paccmarpuBaeTcd —JUHAMHUKa ~JIBYXMacCOBOM  MoOJiesu
BUOPAlMOHHOW  MallMHbI  KOJIeGAaHUSI  KOTOPOM  BO3OYXKJAIOTCH  JebGa/laHCHBIM
BUOPOBO30yAUTE/IEM C NPUBOJLOM OTrPaHUYEHHOM MOIIHOCTU. YCTaHOBJIEHBI 006J1acTH
3HaYeHWH MapaMeTpoB, TMpPU KOTOPbIX 3HEProapPeKTUBHOCTb  JIBYXMaCCOBOH
JIMHAMUYEeCKOM cxeMbl MallMHbI Bblllle 10 CPaBHEHHUIO € OJjHOMAaccoBoM. HccienoBaHue
BbINIOJIHEHO NpU $UHaAHCOBOU noajepxkke POOU B paMmkax HayyHoro npoekTta Ne 15-08-
06961 _a.
Knw4yeBble cjioBa: Bubpanus, BUOpalMOHHAs MalllWHA, MPUBOJ OrpaHUYEHHOU
MOIIHOCTH.
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VJIK 621.3
PA3PABOTKA CUCTEM OXJIAXKJAEHUS IOJIYIIPOBOAHUKOBBIX
JETEKTOPOB TAMMA-U3J/IYYEHUSI HA OCHOBE 3JIEKTPOMAILIMHHBIX
OXJIAIUTEJIEA
DEVELOPMENT OF COOLING SYSTEMS FOR GAMMA-RADIATION
SEMICONDUCTOR DETECTORS BASED ON ELECTRICAL COOLERS

0.U. fikoBs1eB!2 - OKTOpPAHT, UHXKeHeP-KOHCTpyKTOp, f.A. Bu6a? - Dr.Habil.Sci.Ing,
npodeccop, gupexktop MU PTY, B.B.'octuao! - Dr.Sci.Ing., npesngenTt BSI
1 Baltic Scientific Instruments, Ganibu dambis 26, Riga, LV-1005, Latvija
2 Rigas Tehniska Universitate, Ezermalas iela 6k-309, Riga, LV-1006, Latvija
jakovlev18@inbox.lv

Abstract. The appearance on the market of compact Stirling electrical coolers opens up the
development  prospect of wide range of nuclear-physical equipment based on
semiconductor detectors (SCD) using such electrical coolers. The main problem in this task
is the presence of mechanical vibrations in electrical cooler which considerably influence
energy resolution of the SCD. This paper presents an overview of the different types of
electrical coolers, suitable for cooling the SCD, analysis of their advantages and
disadvantages to solve specific task on gamma-spectrometric equipment development.
Particular attention is given to the vibration characteristics of electrical coolers, depending
on their design (simple Stirling cycle, pulse tube...), and cooling power. Results of SCD’s
cooling system computer simulation based on electrical coolers, spectrometric devices
development results with their application for a nuclear energetics, inspection control and
space are presented.

Key words: Stirling electrical coolers, semiconductor detectors, mechanical vibrations.

AHHoTanusa. [losgBieHHe Ha pbIHKE MaorabapUTHbIX 3JieKTpooxaaauTeneid (30)
CTupJiMHra OTKpbIBaeT TMeEPCHEKTUBY pa3paboOTKU IIMPOKOr0 CHEKTpa SAAepHO-
dusnMyeckor amnmapaTypbl Ha OCHOBe MOJYNPOBOAHUKOBBIX JeTekTopoB (IIIIJ]) c
NpUMeHeHWeM TaKHUX 3JieKTpooxJjaauTesied. OCHOBHOU clep)KHMBarolel mnpobJseMoil B
JlaHHOM 3ajlaue fBJseTcd Haauuue y J0 MexaHWYeCKUX BUOpAlUN UM KX 3HAYUTEJIbHOE
BJIUSIHME Ha dHepreTyuyeckoe paspeweHue [I1/1.

B jpaHHOU paboTe mnpencTaBjeH 0030p pas3inuHbix TUNOB 30, NPUTOAHBIX JJi
oxnaxaeHuda I/, aHaniy3 UX NpeUuMyIeCTB U HeJOCTaTKOB [Ji pellleHUs KOHKPEeTHBIX
3aZlad Mo pa3paboTKe raMMa-CleKTpoMeTpu4eckod ammnapatypbl. Ocoboe BHUMaHHUe
yAeJieHO BHOpalUOHHBIM XapakTepucTukaM 30, UMX 3aBUCUMOCTH OT KOHCTPYKIIMU
(mpoctoit puka CTUpAWHra, MOyJbCUpyHOLIAs TpyOKa..), MOLIHOCTH OXJaXKAEHMUSI.
[IpencraByieHbl pe3ybTaTbl KOMIIBIOTEPHOIO0 MOJEJIUPOBaHUA cucTeM oxyaxaeHud [1I1/]
Ha ocHoBe 30, pe3ysbTaTbl pa3pabOTOK CIEKTPOMETPUYECKOM amnmapaTypbl C HX
NpUMEHEHHUEM [Ji1 aTOMHOM 3HepreTHUKH, UHCIEKIMOHHOI'0 KOHTPOJI, KOCMHUYECKUX
IIpUMEHEeHHUH.

KiroueBble cioBa: ssektpooxsiaguTenu CTHUPJIMHIE, NOJYyNPOBOJHUKOBBIM [IeTEKTOP,
MeXaHHW4YeCKHe BUOpaL UK.
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CEKIIHUA 5.
buoMmexaHMKa



KOHEYHO-3/IEMEHTHM U 9KCIIEPUMEHTAJIbHBI AHAJIN3
MPOYHOCTHU BEJAPEHHOM KOCTHY IOCJIE CEKTOPAJIbHOM PE3EKIIUU
FINITE ELEMENT AND EXPIREMENTAL ANALYSIS OF THE FEMUR AFTER THE

SECTORAL RESECTION

. B. Anekcees - acniupaHT, C. M. BocIKOB - K.p-M.H., I01IeHT
Besiopycckuii rocyjapCcTBeHHbIA yHUBepcUuTeT, MUHCK, beslapych
onardeon@gmail.com

Abstract. The aim of this work is the finite element analysis of the femur with postresection
defect considering notches near the concentrators of the defect. The proposed approach is
based on finite element analysis. The load is static and the equivalent to the own person
weight. The femur model is obtained with the help of tomographic data. Postresection defect
were localized in the middle third of the inner side of the femur. As a result of the calculations
recommendations for the prevention of pathologic fracture have been produced.
AHHoOTanusA: llesblo HacTosIILeN paboOThl ABJASAETCS KOHEYHO-3JIEMEHTHOE MOJIeJTMPOBaHUe
O0e/IpeHHON KOCTH C TMOCTPEe3eKIMOHHbIM JiePeKTOM C y4yeTOM MPONUJIOB B 00JacTH
KOHLIEHTPATOpOB JedeKTa U aHa/IMU3 MOJIyYeHHbIX pe3yJbTaToB. [IpeasiaraeMblil MoJaxo/,
OCHOBaH Ha KOHEYHO-3JIEMEHTHOM aHaiu3e. Harpyska sBJsieTCd CTaTUYeCKOW W
SKBHBAJIEHTHOM COOGCTBEHHOMY Becy 4eJsioBeKa. Mojesb GejpeHHOW KOCTHU MOJIydyeHa Ha
OCHOBAaHUHM TOMOTpadUYecKUX JaHHbIX. [locTpe3eKIMOHHBbIA JedeKT JIOKalu30BaH B
cpefHel TpeTU BHYTPEHHEN CTOPOHBbI OeJpeHHOW KOCTH. B pesysbTaTe HpoBeAeHHbIX
pacyeToB 6bLIM CHOPMYJIUPOBAHbI PEKOMEHAALMHU N0 NpeAyNpexAeHHI0 MaT0JI0THYeCcKOro
nepesoMma.

YIIPABJIEHUE POTOPOM NCKYCCTBEHHOTI O ?KEJIY109KA CEPALA HA
MATHUTHBIX NOJAIIUITHUKAX: CHAHEPTETUYECKUA 3AKOH U U/ -
PET'YJIATOP
SYNERGETIC SYNTHESIS OF CONTROL FOR LEFT VENTRICULAR ASSIST
DEVICE ROTOR ON MAGNETIC BEARINGS

10.B.BorganoBal? - acnupanTt, A.M.I'ycbko0B! - A.T.H., npodeccop
1 MOCKOBCKHMU roCyZjlapCTBEHHbIN TeXHUYeCKUH yHUBepcuTeT UM. H.3. bBaymana
2HauuoHa/IbHbIM UCC/I€10BaTENbCKUM LIeHTP «KypuaTOBCKUN HHCTUTYT»
bogdanova.bmstu@gmail.com, gouskov_am@mail.ru

Abstract. The problem of stabilization of the left ventricular assist device (LVAD) rotor in
magnetic bearings is considered in this paper. The requirements of miniaturization, high
performance, functionality and reliability of the blood pump impose severe conditions for
rotor work in particular the tolerances of the rotor at predetermined vitally needed rotor
speeds taking into account the features of the magnetic suspension. The synthesis of control
laws for the rotor on the basis of the ADAG (Analytical Design of Aggregated Regulators)
method of synergetic control theory is proposed. Opportunities and advantages of the offered
scheme of control are presented.

AHHOTanusA. PaccmarpuBaeTcs mnpo6sieMa CcTabWIM3alMU poOTopa OCEBOTO  Hacoca
UCKYCCTBEHHOTO keayjouka cepaua (MXKC) Ha MarHUTHBIX MOJIIMIHUKAX. TpeboBaHUs
MUHUATIOPHOCTH, BBICOKOW MPOU3BOJAUTENBHOCTH, (QYHKIMOHAJBHOCTH U HAJEXKHOCTH
Hacoca KpOBU HaKJ/1a/|bIBAalOT KeCTKHeE YCI0BHUS Ha paboTy pOTOPa, B YaCTHOCTH, A0MYCTUMbIE
OTKJIOHEHUS POTOpa MNpU 3aaHHBIX >KU3HEHHO-HEOOXOJUMBIX CKOPOCTSIX BpalleHUsl C
y4eToM O0COOGEHHOCTeH MarHuTHoro mnojBeca. I[lpe/yiokeH CHHTE3 3aKOHOB YyIpPaBJIEHUS
poropom HIKC Ha ocHoBe MeToZa AKAP (AHanutuyeckoro KoHcTpyupoBaHus
ArpervpoBaHHbIX PeryjisTopoB) CHHepreTH4eckod TeOopuHu ympaBieHHUs. [IpeacraBiieHbl

BO3MOXXHOCTH U IPEUMYyLIECTBA npe,zwomeHHoﬁ CXeMbI YIIPpaBJIEHUA.
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ABTOMATHU3ALIUA ITPOLECCA ITIPOPUJIAKTUKHA ITPOU3BOACTBEHHO-
OBYCJIOBJIEHHBIX 3AB0JIEBAHUN
AUTOMATING THE PROCESS OF PRODUCTION AND THE PREVENTION OF
INDUSTRIAL-RELATED DISEASES

A.H. BapHaBCKU# - K.T.H., JOLIEHT
Ps13aHCKNUY roCyjapCTBEHHbIM PaJUOTEXHUYECKUA YHUBEPCUTET

Abstract. The paper presents an automated system for the prevention of diseases caused by
production and workers, which constitute the basis for the work of a number of algorithms to
prevent negative functional states (stress, monotony). The appearance of these states is
determined by the results of the analysis of bioelectric signals, such as galvanic skin response.
Based on the dynamics of functional state, the automated system prompts you to an optimized
set of measures to restore the health of the employee. A version of the implementation of the
automated system in a visual programming environment LabVIEW.

AHHOTauuMsA. B paboTe npezcraBieHa aBTOMaTH3MpOBaHHAsl cUCTeMa sl NPOQUIAKTHKU
IPOU3BO/ICTBEHHO-00YC/I0BJIEHHbIX 3a00JIeBaHUM pabOTHUKOB, OCHOBY pabOTbl KOTOpPOH
COCTaBJIIIOT aIFTOPUTMBI NIPeJOTBPALleHUs psA/ia HETaTUBHBIX QYHKIMOHAIbHBIX COCTOSTHUN
(ctpecc, MOHOTOHMS). PaKT MOSABJIEHUS TaKUX COCTOSIHUM ONpeJieisieTcs Mo pe3yJibTaTaM
aHa/M3a OWO3JIEKTPUYECKUX CHUTHAJIOB, B YACTHOCTHU KOXXHO-TaJIbBAaHUYECKOW pEaKIHM.
Ucxoasas U3 JUHAMUKM QYHKUHUOHAJbHOTO COCTOSIHWS, aBTOMAaTH3HWpPOBaHHas CHCTeMa
npeJJiaraeT BbINOJHUTb ONITUMU3UPOBAHHBIN KOMIIJIEKC MEPOTIPUATHMN /1J1s1 BOCCTAaHOBJIEHUS
paboToCcrocO6HOCTH  JaHHOro  paboTHUKa. [lpejcraBieH  BapuaHT — peajd3al Uy
aBTOMAaTU3UPOBAHHOM CHCTEMbI B Cpe/ie BU3ya/IbHOTO porpaMMupoBaHus LabVIEW.

HUCCJIEAOBAHHME ITOBEAEHHUA IIOTOKA KPOBH B OBJIACTH
CITPAMUTEJ/IA UCKYCCTBEHHOT O 2KEJ1Y 104YKA CEP/IHA AKCUAJIBHOI'O
THUIIA
BLOOD FLOW INVESTIGATION IN STRAIGHTENER DOMAIN OFAXIAL LEFT
VENTRICULAR ASSIST DEVICE

A. E. KpynHuuH - ctyzeHT, E. II. BaHuH - actiupaHT, A. M. T'yCbKOB - A.T.H., Ipo.
MoOCKOBCKUY IroCyJapCTBEHHBIM TEXHUYECKUM yHUBepcUuTeT UM. H.D. bBaymana
artkrupnin@gmail.com

Abstract. In this work, the turbulent blood flow over straightener of axial ventricular assist
device (VAD) is analyzed using two straightener designs with three and five blades in ANSYS
CFX. The Carreau-Yasuda non-Newtonian model is used to model blood dynamic viscosity.
Turbulence model used in this study is Shear Stress Transport (SST). The aim of the study is
optimization of straightener using minimization of blood trauma as a criteria. It is shown that
straightener with three blades has advantages due to lower shear stresses and lower blood
trauma, as a consequence.

AHHOTanus. B paboTe npoBoAUTCS aHA/IU3 IBYX KOHCTPYKTUBHBIX UCIIOJTHEHUH CIPSIMUTEIS
NOoTOKa (C TpeMs M NATbIO JIONATKaMH) HCKYCCTBEHHOTO Kejayjaodyka cepaua (MXKC)
aKCUAJIbHOT'O TUIA IPU TYpPOYJIEHTHBIM 06TEeKaHUEM KPOBbIO B IporpaMMHoM nakete ANSYS
CFX. HeHbIOTOHOBCKOE MOBeeHHE KPOBU ONKUCHIBAETCS € MOMOLbI0 MoJeau Kappo - Amnga
(Carreau - Yasuda). Hcnosb3yroTcs rubpujHasg Mojesb TypoOyJeHTHocTu Shear Stress
Transport (SST). Iloka3aHo, 4TO COpsIMUTEJb NOTOKA C TPeMs JIOMAaTKaMU peaiu3yeT B
IIOTOKE MeHblIHMe CABUTOBble HaNpshKEHUS U, C/e[JoBaTe/IbHO, {BJsETCA 0OoJiee
npeAnouYTUTENbHbIM C O3ULUU YAOBAETBOPEHUSI KPUTEPHUS MUHUMHU3ALMH TPAaBMbl KPOBHU.
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BUBPAIMOHHAA TEHETUYECKAA BUOMEXAHHUKA U
KOHUENIHWA CUCTEM PESOHAHCOB B BUOUH®OPMATUKE
VIBRATIONAL GENETIC BIOMECHANICS AND
THE CONCEPT OF SYSTEMS OF RESONANCES IN BIOINFORMATICS

C.B.IleTyxo0B, a.}.-M.H., 3aB. s1a6., E.C.IleTyxoBa, Mm.H.c., B.U.CBupuH, M.H.c, U.B.CTenaHsH,
1.0.H., K.T.H., B.H.C., J/I.B.Xa3uHa, K.M.H., H.C.
HHuctuTyT MamimHoBeaeHusa PAH
spetoukhov@gmail.com

Abstract. Biomechanical systems are genetically inherited. A living organism is a huge
choir of coordinated oscillatory processes. From a formal standpoint, any organism is an
oscillatory system with many degrees of freedom. We study interrelationships between
genetic coding of biological information and math of eigenvalues and eigenvectors of
matrices of vibro-systems with many degrees of freedom. The purpose of the research is a
development of new methods in medicine, biotechnology, bionics and ergonomics.

AHHOTanusa. buoMexaHUYecKHe CHCTEMbl Te€HETUYECKH HAC/AeyITCS M CBSI3aHbl C
reHeTUYeCKUMHM CTPYKTypaMu. Bce opraHuaMbl HMMEIOT OJWHAKOBble OCHOBBI
reHeTUYeCKOro KoaupoBaHHUs. JKHBOM OpraHu3aM - OTPOMHBIA XOp COIJIaCOBAaHHBIX
KoJsiebaTesbHbIX mponeccoB. C  ¢GopMasbHOM TOYKH 3peHUs OpPraHU3M SIBJISIETCS
KoJsiebaTeJIbHOM CUCTEMOW CO MHOTMMM CTelNeHsIMU CBOOOJbl. B oTxaese BUOpaMOHHOM
o6uoMexaHuku HMMAIIl BbIsIBJIEHBI U H3y4alOTCS CBS3U T'e€HETHYECKOTO KOJAWPOBAHHS
O0HOoJIOrMYecKo MHPOpPMALIMU C MaTEMAaTHUKON COOCTBEHHBIX 3HAaY€HHUH M COOGCTBEHHBIX
BEKTOPOB MaTpHll, NPeACTABJAAUUX BUOPOCUCTEMbI CO MHOTHMH CTENEHSIMU CBOOO/bI.
Ilesib uccief0BaHUM — CO3/laHWE HOBBIX METO/IOB B MeJUI[MHE, OMOTEXHOJIOTHUAX, OUOHUKE
Y 9PTOHOMHUKE.

IIAPHUPHBIN MEXAHU3M /IJ1S1 IHATAIOLIETO PE®JIEKTOPHOTO
TPEHAXKEPA

HINGE MECHANISM FOR STEPPING REFLEX SIMULATORS
A.A.CKBOpLIOBA — CTY/IEHT
MoOCKOBCKHM aBUALMOHHBIA UHCTUTYT
saa2509@mail.ru

Abstract. A variant of the construction of the hinge mechanism of reflex trainer for people
with disorders of the musculoskeletal system. The basis of the design of the Chebyshev
mechanism. The design is based on a parallelogram mechanism such. Purpose - to
strengthen strio-pallidarny reflex via the natural path of the foot by Chebyshev mechanism.

AHHoTanmsa. [lpejsaraeTcs  BapuaHT  NOCTPOEHMSI  UIAPHUPHOTO  MexaHHU3Ma
pedIeKTOPHOTrO TpeHaXépa MAJad JIIOAEeH C HapylleHUsMU OINOPHO-JBUrATeJbHOrO
annapata. OCHOBY KOHCTPYKILMHU COCTaBJsIeT JAMb1a006pa3Hblil MexaHu3M [1.J.Yeobbi1eBa.
KoHcTpyKk1iMs ocHOBaHa Ha mapaJijiejlorpaMMe C TaKMM MexaHU3MoOM. llenb paboThbl —
aKTUBU3UPOBATb CTPUO-NANJIHUAAPHBIA pedieKC ¢ NOMOLIbI NPUPOJHOH TpPaeKTOPUHU
CTOIIBbI C MOMOIIbI0 MexaHu3Ma [1./1.YeobbI11€eBa.
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NHPOPMAIIMOHHO-U3MEPUTEJ/IbHAA CUCTEMA PACIIO3HABAHUA
I1YJIbCOBbIX BOJIH
THE INFORMATION SYSTEM OF THE SPECTRAL DETECTION OF THE PULSE
WAVES

U.B.CTenaHsH - K.T.H., 1.0.H. BeJi. Hay4. coTpyAHUK!, K.B.Il.lel1aKoB - acnupaHT,
0 XaH /lo% - K.M.H.
1 UMAII PAH 2 ®I'BHY «<HUU MT»
neurocomp.pro@gmail.com

Abstract. Diseases of the cardiovascular system is one of the leading causes of death. In
laboratory of biomechanical systems IMASH RAN was established high-tech version of the
electronic phonendoscope on the basis of fiber-optic converter. Its feature is the wide
frequency bandwidth of the desired signal (0.05 Hz - 20 kHz), which allows to obtain highly
accurate information about the biomechanical characteristics of the pulse wave. The
prototype information system, acting as the collection, storage and analysis of pulse waves
was developed. Application of neural network algorithms for spectral analysis of the pulse
wave can recognize signs of informative markers of pathologies of the cardiovascular
system.

AHHOTanusa. 3aboJieBaHUS CEPJIEUHO-COCYJUCTOM CUCTEMbl SBJSIOTCS OJHOU U3
OCHOBHBIX INPUYUH CMepTHOCTU. B sabopatopumu MHccienoBaHusi OGUOMeXaHUYeCKUX
cuctem HMMAII PAH O6bl1 c03/laH BbICOKOTEXHOJIOTUYHBIM BapUaHT 3JIEKTPOHHOTO
dboHeHOCKOIA HA  OCHOBE  BOJIOKOHHO-ONTHMYECKOro  mnpeob6pasoBaTrens. Ero
0COOEHHOCTDIO SBJSETCS LIMPOKas MoJi0ca MPONyCKaHUs YacTOT noJiesHoro curxasna (0,05
'y - 20 klu), kKoTopas NO03BOJISIET IMO0Jy4YaTb BbICOKOTOYHY HHPOpPMAIUI0 O
O6MOMeXaHUYEeCKUX XapaKTepPUCTHUKaX MYJIbCOBBIX BOJIH. Bbl1 pa3paboTaH nOpoToTHN
MHPOPMALlMOHHON CHUCTEeMbl, BBINOJHAWILEH QYHKIUMU cO0pa, XpaHEHHWs M aHaliu3a
IyJIbCOBBIX BOJIH. [[puMeHeHne HeHpoceTeBbIX a/ITOPUTMOB /ISl CIIEKTPAJbHOTO aHa/IU3a
IyJbCOBOM BOJIHbI [03BOJISE€T paclno3HaBaTb HWH(POpPMaTUBHblE MapKepbl IPHU3HAKOB
NaTOJIOTUM CEPAEYHO-COCYAUCTOU CUCTEMBI.
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CEKIIUA 6.
MexaHMKa MAlIXH, yIIpaBJeHHUE
MallMHAMHU U pOOOTOTEXHUKA



JUHAMUYECKAA PA3BA3KA IBXKEHU B MAHUITYJIATOPAX HA
OCHOBE CBOMCTB MEXAHH3MA CKOTTA PACCEJIA
DYNAMIC DECOUPLING OF MOTIONS IN MANIPULATORS BASED ON THE
PROPERTIES OF THE SCOTT-RUSSELL MECHANISM

B.I'Apakesissnl 2 - 1.1.H, npodeccop, HK.Xw! - acnupaHrT,

KU1 Jle Bapou!- a.1.H, npodeccop, A.H0.YyHuUXUH3 - acnupaHT
THayuonanbHblil UHCcTUTYT [Ipuknagubix Hayk Pena, ®panuus
2Hay4yHo-uccaen0BaTeIbCKUM HHCTUTYT B 00/1aCTU KOMMYHUKAIUKA U KUOEPHETUKHU
HanTa, ®panuus
3 UHCTUTYT MaliMHOBejeHUs UM. A.A.biaronpaBosa PAH, MockBa, P®
tema.tchunikhin @yandex.ru
Abstract. This paper deals with a new dynamic decoupling principle, which involves
connecting to a planar serial manipulator group forming a Scott-Russell mechanism with
the initial links of the manipulator. The goal is to simplify the controller design by reducing
the effects of complicated manipulator dynamics. The opposite motion of links in the Scott-
Russell mechanism combined with optimal redistribution of masses allows the cancellation
of the coefficients of nonlinear terms in the manipulator’s kinetic and potential energy

equations.

Keywords: robotics, serial manipulators, decoupled dynamics, Scott-Russell mechanism,
balancing

AHHOTanMsa. JTa CTaTbsl pacCMaTpUBaeT HOBbIM NPUHIMI JAUHAMHUYECKOW pa3BA3KHU
JIBUYKEHUN, KOTOPbIN OCYLeCTBJSETCS C IOMOILbIO0 NPHUCOEAUHEHHUS K UCXO/JHBIM 3BEHbSIM
IIJIOCKOTO CEpUHMHOTO MaHHUNYJSATOpa [JBYX3BEHHOW rpynmnbl Accypa, o6pasyrouiei
MexaHU3M CkoTTa-Paccena. llenblo siBisieTcsi MaKCMMaJbHO BO3MOXXHOE YMeHblIEeHUe
30 PeKTOB AMHAMUYECKUX B3aUMOBJIMSIHMM MO CTENEeHSIM MOJABHXXHOCTH MaHUMYJSATOpA.
[IpoTUBOMOJIOXKHbIE JIBIXKEeHUS 3BeHbeB B MexaHu3Me CkoTTa-Paccesa B coyeTaHUH C
ONTUMAaJIbHBIM IlepepaclnpezieJleHUeM MacC N03BOJIIeT aHHYJMpOBaTh KO3(QQPULIUEHThI
HeJIMHENHbIX YJIEHOB B YypaBHEHUAX KHUHETHYEeCKOM W TMOTEeHIMaJibHOM 3Hepruu
MaHUNyJsSTOpA.

KnwuyeBblie c/10Ba: po60TOTEXHUKA, CEPUHbIe MAHUITYJISITOPbI, pa3Bsi3aHHasA JUHAMHUKAQ,
CkoTT Paccesn MmexaHU3M, ypaBHOBeEILIBaHUE

V/IK 621.43.03
MATEMATHUYECKOE MOAE/INPOBAHUE T'MAPOIIPUBOJIA
METAJIVIOPEXKYIIUX CTAHKOB
MATHEMATICAL MODELING OF HYDRAULIC SYSTEM MASHINETOOLS

A.A.BekaeB! - K.T.H., Hau. TexHU4ecKoro ot/ena, .. Ky3abMUHCKUIA? - K.T.H., IOLIEHT,
10.B.MakcumMoOB? - A.T.H., 1pod.
10AO «BHUIIII», MockBa
2 YHuBepcuTeT MauluHOCTpoeHusi, MockBa
bekaev@list.ru
Abstract. Based on mathematical modeling of the dynamic processes proceeding in a
hydraulic system of the metal-cutting equipment the method of calculation of working
parameters of machines of push broaching group was developed.
Keywords: mathematical modeling, hydraulic system, push-broaching process.
AHHOTanMs. Ha ocHOBe MaTeMaTHYeCKOro MOJeJIMPOBAHUS JUHAMHUYECKHUX IPOILECCOB,
NpPOTEKAKIIMX B TUJPOCUCTEME MeETaJJIOpexyllero ob6opyoBaHUs Oblja pa3paboTaHa
MeTOo/IMKa pacyeTa paboyux NapaMeTPOB CTAHKOB MPOIIMBOYHO-NPOTS)KHOU T'PYIIIbI.
KnwuyeBble cj0Ba: MaTeMaTU4YeCKOe MOJeJMpOBaHUe, THJPOCUCTEMA, Ipoliecc
IPOIINBAHUS.
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Y/IK 62-529
MATEMATHUYECKOE MOAEJIUPOBAHUE IUHAMHWYECKHUX PE:KUMOB
BPAIIATE/IBHOTI'O U BO3BPATHO-BPAIIATE/IBHOI'O CKOPOCTHOTI'O
HAT'PYKEHUA TOPCUOHHBIX CUCTEM
MATHEMATICAL MODELING OF DYNAMIC MODES ROTATIONAL AND
SWINGING HIGH-SPEED LOADING OF THE TORSION SYSTEMS

C.E. ByxaH4YeHKO - K.T.H., 3aBe/iyroliuil Kapeapoii, B.B. Lllep6aHCKUA — MarUCTPAHT,
A.Il lllep6aHCKMI - MaruCTpaHT
TOMCKUY NOJIUTEXHUYECKUN YHUBEPCUTET
triboss@tpu.ru

Abstract. On the basis of the developed mathematical model dynamic working hours of the
torsion system realized on the basis of the servo-driver at the rotary and returnable and rotary
movements of executive body are investigated. For providing the demanded law of rotation of
executive body laws of the operating influence, considering influence of dynamic high-speed
and power loading of the torsion system are defined.

Keywords: automatic control, dynamic mode, high-speed loading, the torsion system.

AHHOTanusa. Ha ocHoBe pa3paboTaHHOM MaTeMaTUYeCKOM MOJEeNU UCCIeJ0BaHbl
JIMHAMUYECKUE PEXUMbI pPabOTbl TOPCMOHHOW CHUCTEMBI, peaJU30BaHHOM Ha 06ase
CEPBONPHBOJA, MNpHA  BpallaTeJIbHOM M  BO3BPAaTHO-BpAllATEJIbHOM  JABMXKEHUSX
UCIOJIHUTEJIbHOTO  opraHa. /Jlnag  obecnieyeHrMss  TpeOyeMOro 3akOHa  BpalleHUA
UCIIOJIHUTEJIbHOTO  OpraHa  OIpeJesieHbl  3aKOHbl  YIPAaBJSIOLET0  BO3/JeWCTBUS,
YUYUTBIBAKOLIWE BJMUSHUE [JUHAMHUYECKOTO CKOPOCTHOTO UM CHJIOBOTO HarpyeHus
TOPCUOHHOM CUCTEMBI.

Kiw4yeBble c/10Ba: aBTOMaTUYeCKOe YIpaBJieHUe, JUHAMUYECKHU PpeXUM, CKOPOCTHOE
Harpy:kKeHue, TOpCUOHHAas CUCTEMA.

YIK 602.17
BbIBOP CTPYKTYPbI U KOMIIOHOBKHU CUCTEMbI TEXHUYECKOI'O
3PEHUA JJISI POBOTU3UPOBAHHOM CBOPKH ITPO®UJIbHBIX
COEAVUHEHUH
SELECTION THE STRUCTURE VISION FOR ROBOTIC ASSEMBLY OF PROFILE
CONNECTIONS

I'.lI0.l'op6aTeHkoB- acnupaHT, M.B.BapTaHoB- A.T.H., 1pod.
MockOBCKHH rocysapCTBEHHbIM MalIMHOCTPOUTEbHBIA YHUBepcuTeT (MAMMU)
claudeom@gmail.com

Abstract. Robots equipped with vision systems are used in many industries. The vision system
must provide not only for direct generation of the feedback signals when controlling the
movements of robots, but also information for the formation of the robot working
environment, in order to automatic planning of actions. An important factor for the proper
functioning of the robot is to organize the workspace. The paper discusses the various patterns
and the layout of the working space vision systems.

Keywords: vision system, industrial robot, robotic assembly.

AHHOTanus. Po6OThl, cHabGXeHHble CHUCTeMaMHU TEeXHUYECKOro 3peHus], Bce IIupe
NPUMEHSIIOTCS BO MHOTHX OTPAC/sAX MPOMBIIIEHHOCTH. CHUCTEMa TeXHUYeCKOTO 3peHHus
JIOJDKHA 00ecriedyrMBaTh He TOJIbKO JaHHbIe [JISi HEelMoCpeACTBEHHOW BBbIPAOOTKU CHUTHAJIOB
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o6paTHOW CBSI3W NpPU YIpaBJIE€HUU [JBIKEHUSIMM pOOOTOB, HO M HHPOpMALUIO [Jis
dbopMupoBaHUs pOGOTOM MOJZIEN paboyel cpesibl, B IjeJisIX aBTOMATHUUECKOTO0 IIJIAHUPOBAHUS
JlelicTBui. BaxkHbIM GaKTOpOM /i1 NMpaBUJIbHOTO (QYHKIUOHUPOBAHHS POOOTa SBJSETCA
opraHusanus paboyero npocTpaHcTBa. B paboTe paccMOTpeHbl pasjiMyHble CTPYKTYpbl U
KOMITOHOBKH paboyero NnpocTpaHCTBa CUCTEM TEXHUYECKOTO 3pEHHUS.

KiroueBbie c/10Ba: MpPOMBIIIEHHbIA POGOT, TeXHUYECKOe 3peHHe, POoOOTU3UPOBAHHAs
cbopka.

YIK 602.17
AHAJIU3 BbIHY K EHHBIX KOJIEBAHUM POBOTA INAPAJIJIEJIbHOH
CTPYKTYPhI KAK HEJIMHEMHOU KOJIEBATEJIbHOUW CUCTEMBbI
ANALYSIS OF ROBOT FORCED VIBRATIONS OF PARALLEL STRUCTURES AS A
NONLINEAR VIBRATIONAL SYSTEM

C.M.leMu0B - K.T.H, H.C., B.A.I'/1a3yHOB - /I.T.H., A.$-H.H., K.0. JUpPEKTOopa
IMHCcTUTYT MaliMHOBeAeHUs UM. A.A. BiiaronpaBoBa PAH
chipd@rambler.ru
Abstract. Consider a parallel robot structure kinematic decoupling, which performs
movements in the plane. This robot performs a translational movement of the output unit,
which are separated from the rotational movements. This makes it possible to consider

separately the properties of the system in its broadcasting and orienting movements.
Keywords: vibrations, robot, heartbeat, phase portraits.

AHHoTanmsa. PaccMoTpuM, po60OT mNapasieibHOM CTPYKTypbl C KHHeMaTH4YeCcKOH
pa3BsI3KOM, KOTOPBIM BBIMOJHAET JBUKEHHUS B IJIOCKOCTH. JTOT PO6GOT BBIMOJIHSET
NOCTynaTe/ibHble IepeMellleHUs1 BBIXOJHOTO 3BeHa, KOTOpble OT/eJieHbl  OT
BpalllaTe/JbHbIX JBWXXE€HUW. JTO JaeT BO3MOXXHOCTb OT/EJbHO PacCMOTPETb CBOWCTBA
CUCTEMBI B ee TPAHCIUPYIOLUIUX U OPUEHTUPYIOIIUX IlepeMeleHUsX.

Kiro4yeBsle c10Ba: kosebaHus, po6oT, bveHue, ¢pa3oBble IOPTPETHI.

PA3PABOTKA JIMHAMUYECKOM MOJIEJIU YIIPYTOI'O
BHYTPUTPYBHOI'O MUHU-POBOTA CIIBE3O3JIEKTPUYECKUM
INIPUBOAOM
DEVELOPMENT OF A DYNAMIC MODEL OF ELASTIC-PIPE MINI-ROBOT WITH

PIEZOELECTRIC ACTUATOR

A.M.UBaHOB - cTyseHT Maructpatypel HUY M3HU, B.®.YCTUHOB - K.T.H., JOLIEHT,
A.C.CTenmaHOB - K.T.H.
HanuoHanbHbIN HcCIe0BaTeNIbCKUN yHUBepcUTEeT «MIU»
Altyshka009@mail.ru
Abstract. Developed two dynamic models of elastic robots for movement in pipes of small
and large diameters. As the actuator models of the robot was adopted by the three-beam
rod layered structure (the piezoelectric ceramics — metal - piezoelectric ceramics and the
corresponding conductive layers) forming the piezoelectric actuator. To create the driving
force control is implemented stem shape using inverse piezoelectric effect with an
electrical loading of the actuator. There were studied the influence of elastic and mass
parameters of the system during the transition process, the magnitude of the average
velocity and the level of irregularity of the quasistationary motion of the robot in the tube.
Key words: elastic minirobot, piezoelectric actuator
AHHoOTanMsa. PaspaboTaHbl /JBe JUHaMU4yeCKHe MOJieJIM yNpyroro MHUHUpo6OTa JJisd
JIBUKEHUs B TPyOKax Majioro U 60/b1I0ro (OTJMYAIOLIErocs Ha MopsiJioK) JuaMeTpoB. B
KauecTBe MoJieJ1 NPHUBOJA po60Ta NPUHUMAETCs TPEXONOPHbIN Hepa3pe3HOW CTepXeHb
CJIOUCTON CTPYKTYpHI (Ibe30KepaMHKa — MeTa/lJI — Ibe30KepaMHKa U COOTBETCTBYIOIINE
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NpoBOAdALIMEe CJ0M), oOpasylolled Ibe303JeKTpUYecKul akTwoaTtop. /Jlas co3gaHus
JBWXKYLIMX CUJ pealu3yeTcsa yhnpaBJieHHe (OpPMOM CTepXHA C HCIO0JIb30BaHHEM
obpaTHoro nbe3osddexra NpHU 3J1eKTPUYECKOM HarpyKeHuu akTioaTopa. HcciemoBaHo
BJIMSIHME YIpPYyro-MacCOBBbIX IapaMeTpOB CUCTEMbl Ha BpeMs INepexoJHOro IpoLecca,
BEJINUMHY CpeJlHEed CKOpPOCTM U YPOBEeHb HEPAaBHOMEPHOCTH KBAa3UyCTAaHOBUBIIETOCH
JBU>KeHUs1 po60Ta B TPyOKe.

KiroueBble c/10Ba: ynnpyrud MUHUPOOOT, Ibe303JIEKTPUYECKUN IPUBO/, aKTI0ATOP

YAK 51-72+517.977+531.011
MHOI'OKPUTEPHUAJIbHAA OIITUMU3ALUA IIPUBOJA AJAIITALIMU K
OIOPHOM MOBEPXHOCTH ILATAIOIIETO POBOTA C
OPTOI'OHAJIbHBIMH ABUXKHUTE/IAMHU
MULTI-CRITERIA OPTIMIZATION OF THE ADAPTATION DRIVE TO THE
SUPPORTING SURFACE WALKING ROBOT WITH ORTHOGONAL THRUSTERS

A.B.Ka/IMHMH - K.T.H., 10L., C.A.YCTUHOB — aClIupaHT
BosirorpaZickuy rocyjJapCTBEHHbIM TEXHUYECKUU YHUBEPCUTET
ikv83@mail.ru

Abstract. The problem of multi-criteria optimization drive to adapt to the supporting
surface walking robot with orthogonal thrusters, in which estimated energy efficiency, the
lack of impact on the supporting surface and increase traction characteristics of mover.
Keywords: walking robot, adaptation drive, multicriteria optimization.

AHHoTaumsa. PaccMaTpuBaeTcsl 3aZjlada MHOIOKPUTepHabHOM ONTHMM3alMU NPUBOJA
ajlanTalldd K ONOPHOM TMOBEPXHOCTH IIarawuiero po6oTa ¢ OPTOrOHaJbHBbIMHU
JIBOKHTEJNISIMM, B paMKax KOTOpPOM OILleHUBAITCSA 3Heproap¢deKTUBHOCTb, OTCYTCTBUE
yJapa 06 ONOPHY0 NOBEPXHOCTb U MOBbILLIEHUE TATOBO-CLEMHbIX CBOMCTB JABHKUTEJIS
Kiw4yeBble cjo0Ba: marawiiMid poOOT, NPUBOJ ajanTall¥, MHOTOKpUTepHUaJbHas
ONTUMH3ALUS.

YK 621.01
OIIBIT PASPABOTKHU INATAIOIIINUX POBOTOB B BOJITOT'PAZICKOM
IT'OCYAAPCTBEHHOM TEXHHUYECKOM YHUBEPCHUTETE
EXPERIENCE IN DEVELOPING OF WALKING ROBOTS IN VOLGOGRAD STATE
TECHNICAL UNIVERSITY

A.B.KaqiMHMH - K.T.H., 1oL., H.I.IllapoHOB - K.T.H., 101,
BosirorpaZickuy rocyjapCTBEHHbIM TEXHUYECKUU YHUBEPCUTET
jkv83@mail.ru

Abstract. The experience of developing of walking robots in Volgograd State Technical
University. Briefly discusses aspects arising from the creation, processing and study of
walking robots, based on the different types of propellers: twin cyclic, orthogonal,
orthogonal dual-swivel.

Keywords: walking robot, propulsion, research robots, optimization, scale tests.
AnHoTanmsa. O6061iaeTcd ONBIT pa3pabOTKU ILIararuiyMx pob6oToB B Bourorpazckom
rocy/JapCTBEHHOM TexXHHWYeCKOM yHHUBepcuTeTe. KpaTKo paccMaTpUBAIOTCA acleKThbl
BO3HMKAWOLUX I@pPU CO3JaHHUM, OTpPabOTKe M HCCIAeJOBAaHUM LIAraludx po6GOTOB,
OCHOBAHHBIX Ha JIBIXXUTEJISAX Pa3/IMYHBIX THUIOB: CABOEHHBIX [JUKJIOBBIX, OpPTOIOHAJIbHBIX,
CABOEHHBIX OPTOrOHA/IbHO-ITIOBOPOTHBIX.

KiroueBble cjoBa: 1Iarawiivii  po6OT, [ABWXKWTeJb, MHCCIeJ0OBaHHE pPOOOTOB,
ONTHMMU3ALMs], HATypPHbIE UCIBITAHUSA.
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Y/IK 616-78
PA3PABOTKA 3K30CKEJETHOI'O YCTPOHCTBA /151 TPOBEJEHUS
MEXAHOTEPAIIMX MEJIKOM MOTOPUKH PYK IMNALIMEHTOB IOCJIE
UHCYJIbTA
DEVELOPMENT OF THE EXOSKELETAL DEVICE FOR THE FINE MOTOR SKILLS
RECOVERY OF THE AFTER STROKE PATIENTS

C.B.KpuBoueesB - acnupaHT, P.B.0O1eMHUK - aciupanT, .M. BOPUCOB - CTyZ eHT
YuuBepcuter U'TMO
krivosheev.sergey89@gmail.com

Abstract. In the current project the development of rehabilitation devices for recovery of fine
motor skills of hands for people affected by a stroke following results were achieved: the
structure of the device was designed taking into account the criterion of anthropomorphism
wrist movements of the patient, the control program was written and the first prototype was
assembled. The written program implemented two approaches allowing carrying out training
in two modes, in addition, the program allows you to set the number of repetitions and the
angle of flexion / extension of the fingers. In addition, the job was done to improve control
system by adding the control via the physiological parameters.

Keywords: exoskeleton, rehabilitation device, mechanical treatment.

AHHOTaUus. B nmpoekTe 1m0 pa3paboTKe peabWIMTALMOHHOTO YCTPOMCTBA JJI
BOCCTAHOBJIEHUS] MEJIKOM MOTOPHMKHM pYK JilOJlel NOCTpaJaBUIMX OT MHCYJbTa ObLIU
JIOCTUTHYTBI C/IeiyIolke pe3ysbTaThl: pa3paboTaHa KOHCTPYKIHUS YCTPOMCTBA C y4E€TOM
KpUTepUsT aHTPONOMOPOHOCTH [BIXKEHWS PYKW TMallMEeHTa, HalucaHa MporpaMma
yhnpaBJeHUs] W cobpaH TecTOBbIM oOpasel] ycTpoWcTBa. B cocTaBjieHHOW mporpaMme
peaM30BaHO JiBa MOJX0/A MO3BOJISIIOIUX TPOBOAUTL TPEHUPOBKY B JIBYX PEXUMaX, KpoMe
3TOro mporpaMMa  MO3BOJIS€T  33JlaBaTb  KOJIMYECTBO  NOBTOPEHHWM U YroJ
crubaHus/pasrubaHvs nanblieB. [loMuMo 3Toro, mpopaboTaH 3ajiesl 10 MOJEPHU3AIUU
CUCTEMBI YIIpaBJIEHHUS C UCIIOIb30BaHUEM PU3UOJIOTMUYECKHX TAPAaMETPOB YesloBeKa.

KimroueBble C/10Ba: 3K30CKeJIET, peabUIMTALlMOHHOE YCTPOMCTBO, MeXaHOTepaIusl.

YK 621.86/.87
AJITOPUTM PEIIEHUA OBPATHOM 3AJIAYH O MMOJIOXKEHUH
MHOT'OCEKIIMOHHBIX MEXAHU3MOB IMAPAJIJIEJIBHOW CTPYKTYPBI C
HCI10/Ib30OBAHHUEM KPUBbIX BE3bE
ALGORITHM FOR SOLVING THE INVERSE POSITION PROBLEM OF A
MULTISECTIONAL PARALLEL MECHANISM USING BEZIER CURVES

A.JL.JlanukoB - acnupanT, B.H.IlaleHKO - K.T.H., JOLLeHT
K® MI'TY um. H.3. BaymaHa
anton.lapikov@inbox.ru

Abstract. This publication offers an algorithm for solution of inverse position problem of a
multisectional parallel mechanism with the use of Bezier curves. An example of solution for
this problem is examined for a three-section mechanism. Quadratic Bezier curve was used as a
line restricting the position of sections’ central points. The article suggests an approach to
definition of homogenous transformation matrices which describe position and orientation of
coupling sections, based on homogenous parametric variation of Bezier curve. The analytical
solution of the problem was formulated. The results of simulation exercise were given.
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Keywords: Stewart-Gough platform, mechanisms of parallel structure, reverse position
problem, Bezier curves.

AHHoOTanuA.B paboTre npejsaraeTcs aJropuTM pellleHHs 06paTHOW 3aZauu O MOJIOXKEHUU
MHOTOCEKIIMOHHOTO MeXaHHW3Ma MapaslJieJIbHOW CTPYKTYpbl C HCIOJIb30BaHMEM KPHUBbBIX
Be3be. PaccMoTpeH npuMep pellleHUs JaHHOM 3a/la4yM JUIl TPeXCEKLMOHHOr0 MexaHu3Ma. B
KayecTBe JIMHUY, OTPaHUYMBAIOILEN M0JI0KEHUE LIeHTPabHbIX TOUEK CEKIUH, TPUMEHSIAach
kpuBasi be3be BTOporo nopsaka. [IpesioxeH nogxos K onpeeseHrn0 MaTpHUL, OHOPOJHOTO
npeo6pa30BaHusl, ONUCHIBAIOLIMX MOJI0KEHUE W OPUEHTALMI0 NTPOMEXYTOYHBIX CeKLMH, Ha
OCHOBE paBHOMEPHOro U3MeHeHUs THapaMmeTpa KpuBod bBespe. CdopMynaupoBaHo
aHaJINTHYeCKoe pelleHHe 3a/a4i. [IprBeieHbl pe3yibTaThl YUCTEHHOTO 3KCIIEPUMEHTA.
KimoyeBble cioBa: miaatdopma ['bro-CTioapTa, MexaHM3Mbl NapaJljleJIbHOH CTPYKTYpBHI,
o6paTHas 3a/ia4a o N0JIOXKeHHH, KpuBble Be3be.

V/IK 621.86/.87
O NIPUMEHEHWUHU TAPAMETPHYECKHUX KPUBbIX /I/I11 PEIIEHUA
OBPATHOM 3A/JIAYH O NMOJIOYKEHUH MHOTOCEKIIMOHHBIX
MEXAHU3MOB IAPAJIJIEJIbHON CTPYKTYPEI
ABOUT APPLICATION OF PARAMETRIC CURVE FOR THE SOLUTION OF
INVERSE POSITION PROBLEM OF A MULTISECTIONAL PARALLEL MECHANISM

A.JI.JlanukoB - acnupaHT, B.H.IlameHKo - K.T.H., JOLeHT
K® MI'TY um. H.3. BaymaHa
anton.lapikov@inbox.ru

Abstract. The publication examines a possibility to use parametric curves for solution of
inverse position problem of a multisectional parallel mechanism. A reasoning for use of
Bezier family of curves as an additional restriction is given, such as a line where the centers
of each section’s moving platform are lying. An algorithm for definition of the third vertex
of the defining polygon and calculation of coordinates for the centers of mechanism’s
sections is shown by the example of quadratic Bezier curve.

Keywords: Stewart-Gough platform, mechanisms of parallel structure, reverse position
problem, Bezier curves.

AHHoOTanMa.B pabore paccMOTpeHa BO3MOXXHOCTb HCIIOJIb30BaHUA MapaMeTpUYeCcKUX
KPUBBIX JJI1 pelleHUs1 06paTHOM 3aZjlayd O MOJIOXKEHUM MHOT'OCEKIIMOHHOTO MexaHHU3Ma
napa/ileJIbHOM CTPYKTypbl. IlpejsaraeTcs 060OCHOBaHME MWCNOJIb30BaHUA CeMeNCTBa
KpUBBIX be3be B KayecTBe JONOJHUTE/NbHOIO OFPAaHUYEHUS, 2 UMEHHO JIMHUH, Ha KOTOPOH
pacnoJsioKeHbl LEHTPbl MOABWXKHBIX IMJIaTPOPM KaxA0oU cekuud. Ha npumepe KpuBou
Besbe BTOpOro mnopsjka IIOKasaH aJIrOPUTM HAXOXJEHUS TpeTbel BepIIMHBI
ONnpeJesAILero MHOIOYroJbHMKA MW BBIYMCIEHUS KOODAWHAT LIEHTPOB CEeKLUHU
MexaHU3Ma.

KinoueBsble cioBa: miaatrdopma ['pro-CToapTa, MeXxaHU3Mbl MapajeJbHON CTPYKTYpHI,
obpaTHas 3a/ia4a o I0J10XKeHUH, KpUBble besbe.
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V/IK 621.86/.87
®OPMHPOBAHUE OIIOPHOM TPAEKTOPHH /111 MHOT'OCEKIITMOHHOT'O
MEXAHU3MA IAPAJJIEJIbHOM CTPYKTYPBI IPU OTPAHUYEHHUAX HA
PABOYYIO 30HY
GENERATING A REFERENCE TRAJECTORY FORA MULTISECTIONAL PARALLEL
MECHANISM UNDER THE CONSTRAINT ON THE WORKING SPACE

A.JJl.JlanukoB - acnvpaHT, B.H.IlaeHKo - K.T.H., JOLEHT
K® MI'TY um. H.3. bBaymana
anton.lapikov@inbox.ru

Abstract. The publication suggests an approach to definition of reference trajectory for
motion of a multisectional parallel mechanism in conditions of working space restrictions.
A hypothesis about possibility for avoidance of obstacles by the mechanism during the
movement along Bezier curve was formulated. A numerical example was examined. Laws
of variation for mechanism’s generic coordinates were formulated.

Keywords: Stewart-Gough platform, mechanisms of parallel structure, reverse position
problem, Bezier curves, reference trajectory, constraints of working space.

AHHoTapMsa.B pa6ore mnpensaraeTcs MOAXOJ K ONpeZeJeHUI0 ONMOPHOW TpPaeKTOPUHU
JIBIDKEHHS] MHOTOCEKI[MOHHOTO MeXaHW3Ma Hapa/lJIeJIbHOW CTPYKTYpPbl B YCJIOBUSIX
OrpaHHYeHUH Ha pabouyi 30HY. CHOpMySMPOBAHO MPEAIOJIOKEHHE O BO3MOXKHOCTH
06X0/J]a MPEeNnsATCTBUHA MeXaHU3MOM IpU ABWKEHUU BJOJb KpuBoH be3dbe. PaccMoTpeH
yucaeHHbIH npumep. CHopMHUpPOBaHBI 3aKOHbI M3MEHEHHsl O000O6IIEHHBIX KOOpJUHAT
MexaHHU3Ma.

KnwueBbie cioBa: miatpopma ['bro-CToapTa, MexaHU3Mbl NMapalieJIbHOW CTPYKTYPHI,
obpaTHasl 3aJjaya O TOJIOXKEHWH, KpuBble be3be, onmopHasi TpaeKToOpHsl, OTpaHUYEHUST Ha
paboyylo 30HY.

Y/IK 531.384
NCCJIEAOBAHME NIEPUOJANYECKUX PEXKUMOB ABUKEHUA TEJIA,
HECYLIETO ITIOJABUKHYIO TOYEYHYIO MACCY
INVESTIGATION OF PERIODIC MOTION OF RIGID BODY WITH AN INTERNAL
MOVING POINT MASS

A.C.IlaHéB - acnupaHT
denepanbHOE rocyZlapCTBEHHOE OO/ P)KETHOE 060pa30oBaTe/IbHOE yUpeXk/JeHHe BbICIIEero
npodeccroHalbHOro 06pa3oBaHUsA «MOCKOBCKHI aBUAIMOHHBIA UHCTUTYT
(HaMoHaNBHBIN HCCe[J0BaTelbCKUN YHUBepPCUTET)», MockBa, Poccuiickas ®eepanus.
a.s.panev@gmail.com

Abstract. We considered the motion on a horizontal plane of a mechanical system
consisting of a body, interacts with the plane, and a material point moving with respect to
the body in a circle with center at the mass center of the body. Coulomb and viscous
frictions act from the plane to the body during its motion. For any values of parameters we
have performed a complete qualitative study of the dynamics of this system. In particular,
we have investigated all types of periodic motions, as well as we have studied their
stability.

Keywords: periodic motion, friction, solid body, mobile robots.

AHHoOTanmsa. PaccMaTpuBaeTcs ABMKeHHE 0 FTOPU30HTA/IbHOMN IJIOCKOCTH MEeXaHUYEeCKOU
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CUCTEeMBbI,  COCTOsIlle M3  Hecyulero Tejga  (kopmyca),  HeNOCpPeACTBEHHO
B3aMMO/IEMCTBYIOIET0 C IJIOCKOCTbIO, W MaTepUaJIbHOM TOYKH, JBWXKYLIeHcs
OTHOCHUTEJIbHO KOpIlyca IO OKPY>XHOCTHU C LeHTPOM, PacHoJIOXKEHHbIM B LIEHTPe Macc
Kopnyca. B mpouecce ABU:KeHHSI HA KOPIYC CO CTOPOHbI MJIOCKOCTU AEUCTBYIOT CUJIbI
CyXOro KYJIOHOBCKOTO M BSI3KOTO TpeHuM. [lid Bcex 3HAYeHHWUH MNapaMeTpoB 3ajJauu
BBITNIOJIHEHO IMOJIHOE KayeCTBEHHOe HCCJel0OBaHHE JUHAMHUYECKOTO IMOBeJeHUs TaKou
cUCTeMbl. B 4acTHOCTH, U3y4eHbl pa3JIMUHbIe THUIIbI NEPUOAUYECKHUX PEKHUMOB JIBIDKEHUS,
a TaKXKe MccaejoBaHa UX YCTOWYUBOCTb.

Kinw4yeBble cji0Ba: mNepuoJUYECKOe [IBUXKEHHe, TPEeHHe, TBepJloe Teso, MOOHWJIbHbIE
pPOGOTHI.

Y/IK 004.896
INIPUMEHEHUE MUBAPHOTIO INIOAXO/JA ITPU CO3AAHHUU CUCTEMbI
YIIPABJIEHUA ABTOHOMHBIMUA UHTEJIVIEKTYAJIBHBIMU POBOTAMHU
THE APPLICATION OF MIVAR APPROACH TO DEVELOPING AUTONOMOUS
INTELLIGENT ROBOT MANAGEMENT SYSTEM

A.A.llan¢epoB - BeaAylUH HHXKeHep-TporpaMMucT, E.A.JKZaHOBUY - pyKOBOAUTEJb
npoekToB, K.A.IO¢pumbIueB - 1ypeKTOp M0 pa3BUTUIO OHM3Heca
000 "MUBAP"
a.panferov@mivar.ru

Abstract. Development of efficient robotic systems allowing us to free man from
dangerous work and facilitate routine heavy operations is an urgent scientific-technical
task of great socio-economic significance for industry and everyday life. Currently, there is
no robot intellectualization software platform easy to master. All the existing solutions
imply large amount of work on developing software. The proposed approach will allow us
to reduce drastically construction time of robotic device prototypes due to reduction of
time spent on designing the intellectualization software.

Keywords: service robotics, artificial intelligence, mivar.

AnHoTanusa. Co3zaHve 3P EeKTHUBHBIX POOOTOTEXHUYECKHUX CHUCTEM, I03BOJISIOLUX
OCBOOOJUTH 4YesioBeKa OT ONACHBIX BUJIOB pabOT M 0OJIErYUTb TsKeJible U PYTHUHHbIE
BU/Ibl J|eITEJIbHOCTH, ABJIIETCA aKTyaJIbHOW HAy4YHO-TEXHUYECKOW 3aJlayel, UMelollen
60JIbIlIOE COIMAIbHO-3KOHOMHUYECKOEe 3HAaYeHHWe B MPOMBIIIJIEHHOCTU U B YeJI0BEYEeCKOM
6bITY. B HacTos11lee BpeMs He CylleCTBYeT JIEFKOW B OCBOEHUH MPOrpaMMHOU MJIaTHOPMbl
MHTeJIJIEKTyaJu3aliu po6oToB. Bce nMeroecs pelieHus CBS3aHbl C 60JbIIMM 00bEMOM
paboT Mo COo3[aHUI0 MporpaMMHOro obecnedeHwus. [IpeasaraeMbld MOJXO0J TMO3BOJIUT
PE3KO COKPAaTUThb BpeMs CO3JaHUSI MPOTOTHUIIOB POOOTOTEXHUYECKUX YCTPOMCTB 3a CUET
yMeHbllleHUs] BpeMeHHbIX 3aTpaT Ha [10 A/ uHTeNeKTyaIn3aluu.

KiroyeBsble c/10Ba: cepBrCHasA poO0TOTEXHUKA, UCKYCCTBEHHbIM UHTEJIJIEKT, MUBAP.
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Y/IK 621.9.06
HUCCJIEAOBAHMUE BJ/IMAHUA 3A30PA U TPEHHUA B IIPUBOJAX HA
TOYHOCTb ABUKEHHUA NUCIIOJIHUTE/IBHBIX OPTAHOB CTAHKA C YIlY
STUDY OF THE INFLUENCE OF BACKLASH AND FRICTION IN THE DRIVES ON
THE CNC MACHINE TOOL MOVEMENT ACCURACY

0.B.Ilacb - M.H.c., H.A.CepKoOB - K.T.H., B.H.C.
WHcTuTyT MamnHoBeseHus UM. A.A. biiaronpasosa PAH
0.pa88@yandex.ru

Abstract. Production of critical parts of the modern machines requires an accurate
execution of the spatial program trajectory path in high speed modes. Nonlinearities of
“backlash” and “friction” types cause significant influence on the program path. Described
results of the studies of the influence of backlash and friction on the path accuracy in the
drives covered and not covered by position feedback loop. The results obtained by
simulation.

Keywords: multi-axis CNC machine tool, backlash nonlinearity, friction nonlinearity,
reference circle, simulation technique.

AnHoTanuda. TouyHas oTpaboTKa MPOCTPAHCTBEHHOW TPAEKTOPUH HA BbICOKUX CKOPOCTSX
SIBJISIETCS TNPEAINOChIJIKOM KaueCTBEHHOTO U TMPOU3BOJUTEJBHOIO U3TOTOBJIEHUS
OTBETCTBEHHBIX JleTa/lell COBpeMeHHbIX MalllMH. HeJIMHEMHOCTH TUIa «3a30p» U KTPEHUE»
B IPHMBO/JAX CTAHKOB CYILIECTBEHHO BJIMSIIOT HA BOCIPOU3BeJeHUE TpaeKTOpUU. ONUCaHbI
pe3yJibTaThl HWCCJIe[0BaHUS BJWSHHS 3a30p0OB U TPEHUs B MeXaHHW3MaX IPUBOJOB,
OXBaYE€HHbIX K HEOXBAaYE€HHbIX OOpPAaTHOW CBSI3bI0 MO TMOJIOKEHHID, HAa TOYHOCTh
BOCIIPOU3BEA€HUS TPAEKTOPUHU. Pe3ysbTaTbl MNOJy4eHbl METOJOM HMUTALMOHHOTO
MO/IeJIMPOBAaHMUS.

KiiloueBble €/10Ba: MHOTOKOOPJMHATHbIA CTaHOK ¢ YIIY, HeJIMHEWHOCTh TUIIA «3a30pP»,
HEJINHEWHOCTDb TUIA «TPEHHE», 3TAJIOHHAsA OKPYKHOCTb, UMUTALMOHHOE MO/IeJIMPOBAaHUE.

Y/IK 62-133
YPABHOBEIINBAHME IIVJTAHETAPHOI'O MEXAHHU3MA
INTPEOGPA3OBAHHUA BPAILLIATE/JIBHOI'O ABUKEHHUA B BO3BPATHO-
BPAINATE/IbHOE
BALANCING OF PLANETARY MECHANISM FOR CONVERTING ROTATIONAL
MOTION INTO RECIPROCATING ROTATIONAL MOTION

A.A.llpuxoabKo - acnupaHT, A.U.CMeJIATHH - [.T.H., mpodeccop
Ky6aHckuii rocyJapCTBEHHBIA TEXHOJOTMYECKUN YHUBEPCUTET
sannic92 @gmail.com

Abstract. Transducers of rotational motion into reciprocating rotational used in various
machines, drilling rigs, stirrers, and many other machines and mechanisms. The report
provides a solution to the problem of balancing the original planetary drive, consisting of
circular and elliptical gears. Using the method of symmetry defines the conditions of
inertial forces and moments compensation.

Key words: planetary gear, elliptical gears, static and dynamic balancing.

AHHOTaI.ll/IH. Hpeo6pa30BaTeJm BpallaTeJIbHOTO ABUXEHHUA B BO3BPATHO-BpAIllaTEJIbHOE

NPpUMEHAKTCA B PA3JIMYHBIX CTaHKAX, 6ypOBbIX YCTaHOBKAX, IIepeMellrBalolInx
YCTpOﬁCTBaX U MHOTHUX ApPYyrux MalllMHAX W MeXaHU3MaX. B AOKJ1azle mnpeacraBJeHO
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pemienrue 3aJda4M YpaBHOBEIIWMBAHHA IIJIAHETAPHOTI'O npe06pa30BaTeJm, cocrodmero M3
KPYTJIbIX U 3JIJIMIITUYECKHX BY6‘{aTbIX KoJ1ecC. Ol'[pe,CLeJIEHbI yC/10BHd, TIPpHU BbIIIOJIHEHHUHU
KOTOPbIX 6y,£[}IT CKOMIIEHCHUPOBaHbl MHEPIIUOHHbLIE€ CHUJIbI K MOMEHTb], BOSBHUKAKIIHNE B
MeXaHHu3Me.

KiouyeBbie CJI0Ba: HJIaHeTaprIﬁ ME€XaHHW3M, JIJIMIITHYECKHUE KOJIECA, CTATHYECKOE H
AWHaMHWU4Y€eCKOe YPAaBHOBEIIHWBAHHE.

Y/IK 621.83.069.2
AHAJIM3 IUHAMMKHU IBOMHBIX IEPEK/JIIOYEHUA B KOPOBKAX
INEPEJAY TPAHCIIOPTHBIX CPEACTB
THE ANALYSIS OF DOUBLE TRANSITION SHIFTS DYNAMICS IN
TRANSMISSIONS FOR VEHICLES

K.b.CasramaHapa - K.T.H., 3aB. JlabopaTopuei
HHcTuTyT MawinHoBeAeHud UM. A.A. biiaronpaBoBa PAH
ksalamandra@yandex.ru

Abstract. Modern approaches for dynamic analysis of the powershift processes in
automatic transmissions do not consider double transition shifts (disengaging one pair of
clutches and simultaneous engaging other pair) because of their problems of control. Thus,
the successful gearboxes in kinematic point of view and with double transition shifts do not
apply in industry. The method for analysis of the shifting process dynamics is proposed in
the article. That method is based on the theorem of conservation of the angular momentum
of the mechanical system.

Key words: automatic transmission, gearshift dynamics, double transition shifts, analysis
of dynamic processes, angular momentum.

AnHOoTanusa. CoBpeMeHHble NOJAXOAbl K JAMHAMUYeCKOMY aHajJu3y I[polecca
NepeKJIOYeHUN Mepejad B aBTOMAaTUYECKUMX KOpOOKax Iepejad He pacCMaTpUBAIOT
BO3MOXXHOCTb [IBOMHBIX IepeK/J4YeHUd (OJHOBpeMeHHOe BBIK/JIIOYEeHHe OJHOU U
BKJIIOUEHHUE APYroi mapbl MyQT ynpaBJieHHs), CYUTas UX TPYAHO KOHTPOJUPYyeMbIMU. B
pe3ysbTaTe JOBOJIBHO yJayHble C NMO3ULHWM KUHEMAaTHKU KOPOOKHM Nepenad, MMelolLine
JIBOHble TepeK/JIoYeHUs, Ha INpaKTHKe He INMpUMeHAWTCA. B Jokiaze npepsaraetcs
MeTOJ, AUHAMUYEeCKOr0 aHa/u3a INpolecca NepeKkaYeHrud nepejady, B OCHOBE KOTOPOro
JIEXXUT TeopeMa 00 U3MeHeHUH KUHEeTUYeCKOr0 MOMEeHTa MeXaHU4eCKOU CUCTEMBI.
KirouyeBble cj0Ba: aBTOMaruMyeckass Kopo6ka Iepejad, JAUHAMHKa IepeKII0YeHUN
nepezady, ABOMHbIe IepeK/I0YeHUs], aHaIU3 JUHAMHAYeCKUX TPOLLeCCOB, MOMEHT UMIYJIbCA,
KWHETUYeCKUH MOMEHT.
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YJIK 621.9
PA3PABOTKA KOHCTPYKIIUH U CUCTEMBI YIIPABJIEHUA
HIJTIMPOBAJIBHO-3ATOYHOI'O CTAHKA
DEVELOPMENT OF THE CONSTRUCTION AND THE CONTROL SYSTEM OF THE
SANDING MACHINE

A.I'.CepreeB - MmaructpaHT, A.A.TUMOLIEHKO — MaruCTpaHT
®I'BOY BIIO «BbpsiHCKHi rocyjlapCTBEHHbIA TEXHUYECKU YHUBEPCUTET»
Sergeev-sanl3@mail.ru

Abstract. The question of the development of the construction of five-axis grinding
machine and the building the control system for him. It describes the design features of the
machine. The main idea of the construction of the grinding machine is the use of modular
design and technical solutions. It is proposed to build a block diagram of the control system
of the machine. The characteristics of control and drive innings. Describes the interaction
between the elements of the management system.

Keywords: Five-axis grinding and grinding machine, control system block diagram,
digitally controlled servo drive.

AnHoTanusa. PaccmaTpuBaeTcsi BOpoc pa3paboTKU KOHCTPYKIUUHU MATH KOOPAUHATHOTO
IMPOBAJbHO-3aTOYHOTO CTaHKA M MOCTPOEHUs] CHUCTEMbl YIpaBJeHUs [AJs1 Hero.
OnucbiBaeTcsd KOHCTPYKTHUBHAsi OCOOEHHOCTh CTaHKa. OCHOBHOM wHJieed MOCTPOEHHS
1M PpOBaTbLHO-3aTOYHOTO CTaHKa ABJISIETCA HCII0JIb30BaHHEe MO/1yJIbHBIX
KOHCTPYKTOPCKO-TEXHUYECKUX pelleHU. [Ipeasiaraercs cTpyKTypHas cxeMa MOCTPOeHHUs
CUCTeMbI yIpaBJeHUs CTaHKa. PaccMaTpuBarTCa XapaKTepUCTUKUA CUCTEMBI yIIpaBJeHHUS
M TNpUBOJOB mojaady. ONUChIBAeTCAd B3aUMOJEUCTBUE MEXJY 3JeMEeHTaMH CUCTeMbl
yrpaBJieHHUs.

KioueBble c/10Ba: NATH KOOPAMHATHBIA IIJIMQPOBAJbHO-3aTOYHOM CTAaHOK, CHUCTEMa
yIpaBJieHUs], CTPYKTYpHas cxeMa, [MPOBOe yIpaBieHUEe, CEPBONPUBO/I.

Y/IK 621.798:621.891:664.95 .
HUCCJEJOBAHME U PABPABOTKA YCTPOMCTB /11 IEPEJAYU
U3JEJIUN

STUDY AND DEVELOPMENT OF DEVICES FOR THE HANDLING WARES

H.A.Cepega - Beaylyii 1porpaMMHUCT
®I'bOY BIIO «KanvHUHrpaJcKui rocyJapCTBEHHbINA TEXHUYECKUH YHUBEPCUTET»
seredanaZ7@yandex.ru

Abstract. The article presents the results of the study of devices transfer mechanisms.
Named devices are used for handling wares. Given the technique of designing of gear
mechanism device for handling wares. Linkage named mechanism changes in the interval
of kinematic cycle. Given the algorithm of designing of gear mechanism. This mechanism
has additional feature. That is the possibility of rapid changeover to a new move link with
grips.

Key words: Handling wares, Transfer mechanism, Actuating mechanism, Grips for objects.

AHHOTaI.ll/IH. HpI/IBeﬂeHbI pe3ysabTaTbl HCCIEA0BAHUA IepPeAaTOYHbIX MEXaHHW3MOB

YCTPOUCTB s 1NepeAayud u3jequd. PaspaboTaHa MeTOJMKa MPOEeKTUPOBaHUSA
nepesaTOYHOr0 MeXaHM3Ma yCTPOWCTBAa JJis Nepeladyd U3JeNUM, KyJuca KOTOPOro B
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WHTepBaJie KHMHEMaTHYeCKOTo LMK/ nepeMeHHa. Pazpa6oTaH aJITOPUTM
NPOEKTHPOBAHHUSA MepPeJaTOYHOr0 MeXaHM3Ma, UMEKIIEro 0CO6eHHOCTh — BO3MOXKHOCTh
OCyl1eCTBJIEHHUS ONlepaTUBHOU NepeHasIaIkKu Ha 3a/IaHHbIU X0/, 3BeHa, HECYIIero 3aXBaThI.
KiroyeBble cjioBa: mnepefada M3JesvMM, NepefaTOYHbIM MeXaHU3M, HCIOJHUTEJbHBIN
MeXaHHW3M, 3aXBaThl JJI U3IeJTUH.

YK 519.71+531.2+62-52+623.1/.7
PA3PABOTKA MAHUNYJIAIIMOHHON CUCTEMBI C IYBJIMPOBAHHBIMU
JIMHEHHBIMHW IPUBOJIAMU
DESIGN OF MANIPULATION SYSTEM WITH DUPLICATE LINEAR ACTUATOR
C.A.TBepaoxysie60B - cTyaeHT, A.B.JleoHapA - K.T.H., C.H.C
BoJsirorpaZickui rocyjJapCTBEHHbIA TEXHUYECKUU YHUBEPCUTET
Alex-Leonard@yandex.ru

Abstract. Kinematic and force analysis of the lifting device with dual linear drives have
been carried by authors.
Keywords: lifting device, kinematic and power analysis, control synthesis.

AHHOTanud. [I[poBOAUTCA KHHEMAaTUYECKUN U CUJI0BOW aHa/IU3 MO beMHOI0 YCTPOMCTBA
CO CABOEHHBIMU JINHENHBIMU IPUBOLAMU.
Kiro4yeBsle c10Ba: Mo /beMHbIA MeXaHU3M, CUJIOBOM aHAJIU3, CUHTE3 yIIpaBJIeHUS.

YK 602.17
PA3PABOTKA TPA®UYECKOU BUBJIMOTEKHU JJ11 BU3YA/IU3ALIUU

OBBEKTOB POBOTOTEXHUKHW HA OCHOBE TEXHOJIOTUHU WINDOWS
PRESENTATION FOUNDATION
DEVELOPMENT OF GRAPHICS LIBRARY FOR VISUALIZATION OF OBJECTS OF
ROBOTICS BASED ON TECHNOLOGY WINDOWS PRESENTATION FOUNDATION

A.3.XacaeBa - ctyzeHT, A.}0./leMUH - K.T.H, JOLEHT
HanuoHanbHbIN HMCCIe0BaTeJIbCKUN TOMCKUM OJIMTEXHUYECKUU YHUBEPCUTET

diana@tpu.ru

Abstract. Convenient for visualization of objects of robotics technology Windows
Presentation Foundation does not have a graphics library. Solution of the problem is
creation of 3D bodies library. With bodies, you can design complex objects. The research is
on experimental and theoretical level. Method of research is modeling. Result is library
«3Dbodies» and example of its use. The author of article is the developer of the library.
Keywords: graphics library, WPF, robotics, 3D body.

AHHOTauMsa. YJo6Has /[ BU3yaJM3alUM OOGBEKTOB pPOOGOTOTEXHHWKHU TEXHOJIOIHUS
Windows Presentation Foundation He wuMmeeT rpaduueckoil 6ubGIMOTEKU. PeleHue
npo6sieMbl - co3paHue 6ubauMotTekd 3D ¢uryp. C momouibio GUryp NpPOEKTUPYIOTCA
CJIOKHble 00beKThl. MccienoBaHUe HaxXOJUTCA Ha 3KCIEepPUMEHTaJbHO-TeOpeTHYeCKOM
ypoBHe. MeTo/ vcciiejoBaHus — MoJleIupoBaHue. Pe3ysbTaTt - 6ubanoreka «3Dbodies» u
IpUMep ee UCIO0JIb30BaHUsl. ABTOp CTaTbH SIBJsAETCSA Pa3paboTUMKOM OUOIUOTEKH.
KiroueBsble ci1oBa: rpaduyeckas 6ubanoreka, WPF, po6oToTexHHKa.
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Y/IK 621.43-621.17
CPABHMUTE/IbHBIN AHAJIN3 MMOKA3ATEJEN ABUTATEJIEX C
KPUBOILIUITHOATYHHBIM U BECIHATYHHBIM MEXAHU3MAMH
INTPEOBPA3OBAHUA IBUXEHUA
THE COMPARATIVE ANALYSIS OF INDICATORS OF ENGINES WITH CRANK
MECHANISMS AND CONROD-FREE MECHANISMS MOVEMENT CONVERTING

Xoanr KyaHr JIbloHr! - acnupasT, A.®./lopoxoB? - A.T.H., 1pod.
®TI'BOY BIIO «AcTpaxaHCKUH roCcyapCTBEHHbIA TEXHUYECKUH YHUBEPCUTET»

L hquangluong @gmail.com

2 dorokhovaf@rambler.ru
Abstract. The report cites some of the results of theoretical studies of two engines with
different conrod-free movement-conversion mechanism and a crank. The features of the
thermodynamic cycle of the engine connecting rod free, related to its kinematics. It is noted
that the absence of rods and linear motion of the piston rods can reduce the size of the
crankcase, and as close as possible to the shaft of the cylinders, which significantly reduces
the size of the engine. Due to lower the ignition delay can force a rise in diesel engine
speed.
Keywords: kinematics, connecting rod free, the motion conversion mechanism, crank
mechanism, thermodynamic cycle, linear motion, dimensions, working process.

AHHOTanMa. B [foksnaze mNpUBOJATCA HEKOTOpPble pe3ysbTaTbl TeOpeTHYeCKHUX
UCC/IeJOBaHUM [IBYX JIBUTaTesled € pa3JIMYHbIMU MeXaHHU3Ma Ipeobpa30oBaHuUA JBUKEHUA -
6eclIaTyHHbIM % KPUBOIIMUIIHO-UIATYHHBIM. PaccMoTpeHbl 0COGEHHOCTH
TEePMOJMHAMHUYECKOTO LIUKJ/a 6eClIaTyHHOTO ABUraTe s, CBSI3aHHbIe C er0 KHHEMATHUKOH..
OTMevaeTcsi, YTO OTCYTCTBUE ULIATYHOB U NPSMOJIMHENHOe J[BWXEHHEe TMOpPLIHEBbIX
IITOKOB NMO3BOJIAIOT COKPAaTUThb pa3Mepbl KapTepa U MaKCMMa/JbHO NpPUOJU3UTH K Baly
OUJIUHJPBIL, OJarojapss 4YeMy 3HAuUTEJbHO YMeHbUIAIOTCA TrabapuThbl JBUrarTess.
Byiarofapuss MeHblLIed 3a/lepXKKM BOCIJIAMEHEHUsI MOXHO (QOopcupoBaTh [U3esb
NOBbILIEHMEM YaCTOThI BpallleHUs KOJIeHYaToro Baja.

KiroyeBsble c/10Ba: KMHeMaTHKa, 6eClIaTyHHbIM, MeXaHU3M NpeoOpa30BaHUs JABUXKEHNUH,
KPUBOLIMIIHO-IIATYHHBIA MeXaHU3M, TepMOJMHAMUYECKUU ILHKJ, NpAMOJUHENHOe
JIBU>KeHUe, rabapuThl, paboyui npouecc.

INPECC AJIA KOMBUMHHUPOBAHHOI'O HAI'PYKEHUA DUJIMHAPUYECKHUX
3AT'OTOBOK
PRESS FOR THE COMBINED LOADING OF CYLINDRICAL PREPARATIONS

A.J.XBaH! - A.T.H., fupekTOp 6U3Hec-uHKyb6aTopa; K.U.BockpeceHckas? - cTyJjeHTKa;
M.10.lllers10oBa? - ctygenTka; A.B.XBaH?, A.T.H., pod.
1 ®I'bOY BO «BopoHexckni rocyJapCTBEHHbI YHUBEPCUTET»
2 dI'bOY BIIO «BopoHexckuil rocyjapCTBEHHbIA TEXHUYECKUW YHUBEPCUTET»
tom@vorstu.ru

Abstract. In article the press for stamping with torsion which is turning on the worm drive
for regulation of speed of rotation of an auxiliary top flywheel is considered.

Key words: press, stamping with torsion, a driving flywheel, the screw, angular speed.

AHHOTanMa. B craTbe paccMaTpuBaeTcsa Impecc /[Jjd IUTAMIOBKH C Kpy4YeHHeM,
BKJIIOYAKOUIMU 4YepBAYHBIM IPUBOJ JJI peryJMpoBaHMA CKOpPOCTHM  BpallleHus
BCIIOMOTaTeJIbHOTO BEpXHEro MaxOBHKa.

KirouyeBsle c10Ba: npecc, IITaMIIOBKa € Kpy4YeHUeM, IPUBOJHOU MaxOBHUK, BUHT, YIJIOBas
CKOpOCTb.
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CEKIIMA 7.
He/iMHeMHAsa BOJIHOBAA MeXaHHUKA U
TEXHOJIOTNHAU



Y/IK: 53.06, 531.3, 530.182
UCCJEAOBAHUE XAPAKEPUCTUK PEXXMMOB PABOThI BUXPEBOM
MEJIbHHUIIbI, OCHOBAHHOM HA BOJTHOBBIX ITPUHIIMITIAX
RESEARCH OF CHARACTERISTIC MODES OF THE JET MILL, BASED ON WAVE
PRINCIPLES

Bpbisranos EA. - kT.H, cH.c, [lanuH C.C. - KT.H, BH.C, iIkoBeHko H.U. - H.c, Kypmenés /I.B. - H.c.
®unuan ®IT'BYH UMAI PAH um. A.A. BraronpaBoBa «HL HBMT PAH»
briz911@mail.ru
Abstract. The purpose of the research was optimization of the design of acoustic
generators for use in the grinding of powdered media. Results of experimental studies of
wave effects on turbulence of the gas flow were received. The optimal operating modes
acoustic generators of different types for maximum wave action on the processes of

comminution of bulk materials are defined.
Key words: Wave, jet mill, acoustic generator

AHHOTanMs. llesbio MccaeloBaHUMN SIBJISJIACh ONTUMHU3AIUA KOHCTPYKIUH aKyCTUYECKUX
reHepaTopoB /iJIsl IPpUMEHEHUS B 00/1aCTH U3MeJIbYeHHUs MOPOLIKOOOpa3HbIX cpel. bruin
HOJIyYeHbl pe3yJibTaThl 3KCIIEPUMEHTaIbHbIX UCCIeJ0BaHUI BOJHOBOTO BO3/1eHCTBUSA Ha
TypOyJ/iM3alMi0 Tra3oBoro Imotoka. OnpejeseHbl ONTUMaJbHble PEXUMbl PabOThI
aKyCTUYeCKUX TeHEepaToOpoB pa3/IMYHOTO THUMA [Jii MaKCHMaJbHOrO BOJIHOBOIO
BO3/IeMICTBHS Ha NPOLeCChl U3MeJIbYEeHHS ChITyYUX MaTepHuasioB.

Knrwou4eBsble cs10Ba: BosiHa, BUuxpeBas MeJIbHHULA, aKyCTUYECKU I reHepaTop.

Y/IK: 53.06, 531.3, 530.182
HUCCJIEAJOBAHUE BO3AEMCTBUS MYJIbCAIIUHA TA30BOI'0 IIOTOKA HA
MPOLIECC UBMEJIbYEHUA TBEPABIX ChINIYYUX CPE/L
RESEARCH OF THE EFFECT OF GAS FLOW PULSATIONS ON THE GRINDING
PROCESS OF THE SOLID GRANULAR MEDIA

Bpbisrayios E.A. - KT.H, cH.C, [lanuH C.C. - KT.H, B.H.C, AKoBeHKO H.M. - H.C,, KypmeHéB /I.B. - H.C.
®unuan PIT'BYH UMAI PAH um. A.A. BiaronpaBoBa«HILl HBMT PAH»
briz911@mail.ru
Abstract. Experimental works on the study of wave processes in solid dispersion media
with the purpose of the study of comminution processes in granular media under the wave
action. As a result of experimental studies, data were obtained showing the characteristic
effects of flow pulsations generated by various types of acoustic generators, the process of
jet grinding of granular medium as an essential. It is shown that the imposition of
vibrations on the expiry of the gas flow significantly affects the change of disperse
composition of crushed granular material.

Key words: Wave, grinding, gas flow

AHHoTanmsa. [IpoBesieHbl 3KCepUMeHTalbHble PabOTbl MO MCCAEJOBAHUI0 BOJIHOBBIX
IpOLeCCOB B TBEPAbIX AUCIEPCHBIX CpeJaX, UMEKINUX LeJbl0 H3ydYeHHe MpOoLecCoB
M3MeJIbYeHHs ChIIyYUX CpeJi, HaXOAALMXCA M0/, BOJIHOBBIM BO3/eicTBUeM. B pesybTaTe
JKCNepUMEeHTa/JIbHbIX MCCAeJO0BaHUM OblJIM TOJy4YeHbl JlaHHble, IOKa3blBalOLUe
XapaKTepHOe BO3JeWCTBUE IMyJbCalldi IMOTOKA, CO3/aBaeMbIX pa3JUYHbIMM TUIAMHU
aKyCTUYeCKHUX FeHepaTopoB, Ha MpPOLLecC CTPYWHOTO M3MeJIbYeHUs ChINlydel cpejbl Kak
cymecTBeHHble. [loka3aHo, 4TO HajoXKeHUe KOoJiebaHUM Ha MCTedyeHHe ra3oBOro MOTOoKa
CyLIeCTBEHHO BJIMSIeT Ha M3MeHeHHe JUCIEPCHOT0 COCTaBa M3MesJbYaeMOro ChIIy4ero
MaTepuaa.

Kinrwuessle cs10Ba: BosiHa, H3MesibueHHe, Fa30BbIU TOTOK.
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Y/IK 53.06, 530.182
BOJIHOBbBIE TEXHOJIOTHH YIIPABJIEHUA IPOYHOCTbBIO
KOJIbBMATAIIMOHHOTI'O 9KPAHA BYPAIIENACA CKBAYKUHbBI
WAVE TECHNOLOGIES OF THE CONTROL OF THE STRENGTH OF THE
COLMATAGE ZONE IN A DRILLED WELL

B.P. JlyKMaHOB - acIl., UHKeHep-UuccaeJ0BaTe b
Hay4HbIl LleHTp HEJIMHEMHOW BOJIHOBOW MEXaHUKHU U TexHoJsioruu PAH
arhimed89@mail.ru

Abstract. The problem of the uncontrollable formation hydrofracturing during drilling
operations has been investigated. The influence of the formation permeability has been
considered. It was mathematically found out that the colmatage of the near wellbore zone
of a formation causes the fracture pressure to increase significantly. To realize that the
wave generators created in the Scientific center of nonlinear wave mechanics and
technologies RAS.

Key words: hydrofracturing, fracture pressure, colmatage.

AHHoTanms. MccnenoBaHa npo6/ieMa HeynpaBJ/isieMOro rujpopa3pbliBa IJ1acTa B mpolecce
OypeHHusi CKBOXHUHbL. PaccMOTpeHO BJIMsiHME MPOHUIAEMOCTH IJlacTa Ha JaBJieHue
ruJjpopa3pbiBa. MaTeMaTH4YeCKH YCTAaHOBJIEHO, YTO MPU KOJIbMATallMd MPHUCKBAXKHUHHOU
30Hbl IJIaCTa JlaBJeHWe THUJApopa3pbiBa 3HAUYUTEJNbHO yBeaudyuBaeTcd. g
OCylLleCTBJI€HUs] KOJIbMaTallMyd IMpeJJiaraeTcs HCHO0Jb30BaTh BOJIHOBblE T€HEpPaTOpHI,
pa3paboTtaHHble B HaydHOM IieHTpe HeJIMHEHHOW BOJIHOBOM MeXaHUKH U TEXHOJIOTHUU
PAH.

Kio4deBsble c/10Ba: ri/ipopasphlB, laBJeHUe THAPOPa3pbiBa, KoJbMaTalvs.
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CEKLIHA 8.
CTyaeHYecKas CeKIus



Y/JIK 536.46
YJIYYIIEHUE MPOLIECCA CTOPAHUSA CKWKEHHOTO
YIJIEBOIOPO/IHOTO F'A3A 3A CUET JIOKAJIBHBIX JOBABOK
BOJOPO/IA M BOJIOPO/IOCO/IEPKAIIETO CUHTE3-TA3A
COMBUSTION IMPROVEMENT FOR LIQUEFIED HYDROCARBON GAS DUE TO
LOCAL ADDITION OF HYDROGEN AND HYDROGEN-CONTAINING SYNTHETIC
GAS

B.A.AnumoB! - maructpanT, A.C.I'aBpuioB! - acnupanT, B.3.I'n6aayiinuz
E.A.3axapoB! - k.T.H., npopekTop, 3. CadapoB! - maructp
E.A.®easaHoB! - /1.T.H., 3aB.Kadepoit
1BoarorpaZicKui rocyJapCTBeHHbIA TEXHUYECKU YHUBEPCUTET
2KypraHckas rocylapCcTBeHHas CeJIbCKOX03AUCcTBeHHasd akagemus uM. T.C. MasibreBa
vaalimov34@gmail.com

Abstract. Experimental results about an influence of local addition of the hydrogen and
synthesis-gas into domain of the ignition spark plug on the combustion dynamics of the
liquefied hydrocarbon gas was obtained.

Key words: liquefied petroleum gas, hydrogen, synthetic gas, combustion dynamics, initial
combustion stage.

AHHOTanuda. [losyyeHbl 3KCllepMMeHTa/ibHble pe3yJbTaThbl MO BJWSAHUIO JIOKAJbHBIX
J106aBOK BOZOPO/JIa U CUHTE3-Ta3a B 06J1aCThb CBEYH 3a)KUTaHUs HA JUHAMUKY Pa3BUTHUSA
npolecca CropaHus CKWXKXEHHOT0 YIaeBoL0pOoJHOTO rasa.

KirouyeBble c/10Ba: CKMXKEHHBIU YyIJ1IeBOAOPOJHBIN ra3, BOAOPOJ, CHHTe3-ra3, JIMHAMHUKa
CropaHusl, HavyaJbHbIM O4ar CropaHusl.

YK 620.162
AHAJIN3 IVIACTUHbI IHUIIA BPOHEABTOMOBWJIA ITPU PA3/INYHBIX
YC/JI0BUAX IO PBIBA
ANALYSIS OF BOTTOM PLATE FOR ARMORED CAR
A.A.AdanaceeB - cty/ieHT, H.JI.OCUNOB - K.T.H., IOLIEHT
MocCKOBCKHH rocyAapCTBEHHbIM MalIMHOCTPOUTENbHBINA YHUBepcuTeT (MAMMU)
alafan.work@gmail.com

Abstract. In this work we have made the analysis of the bottom plate of the armored car
that is undergoing various explosive loads. Calculation has been made using Abaqus/CAE.
According to the results were made row of conclusions.

Key words: armor, armor plate, explosion, dynamic load, finite element method.

AHHoTapMs. B paGoTe paccmarpuBaeTcss GpoHeBasl MJIACTHHA JHUINA 60€BOM MalIHWHbI
IPU Pas/IMYHBIX YCIOBUSX MOApPbIBA. PacyeT c/ieslaH B KOHEYHO-3JIEMEHTHOM KOMILJIEKCe
Abaqus/CAE. Ilo pe3sysibTaTaM pacyeTa c/jesiaH psi/i BbIBOJOB.

KioueBble cjioBa: 6poHs, 6poHeBasi MJIACTHHA, B3PbIB, JUHAMUYECKasi Harpy3Ka, MeTO/
KOHEYHbIX 3JIEMEHTOB.
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YIK
INOCTPOEHHUE KAPTbI MECTHOCTU U MAPIHIPYTA ABUKEHUA
MOBWJIBHOI'O POBOTA
CONSTRUCTING OF THE MAP OF THE LOCATION AND ROUTE FOR MOBILE
ROBOT

B.A.BesinkoB - maructpaHT, U.B.'op6ymuH - maructpaHT, B.H.CKaKyHOB - K.T.H., /]OL.
BosrorpaZckui rocyjlapCTBeHHbIM TEXHUYECKUH YHUBEPCUTET
belikov-viktor@mail.ru

Abstract. In this paper we consider the problem of constructing maps and optimal route
using map data from the structured light camera. Algorithms for processing of three-
dimensional cloud of points, proposed a sequence of transformations of input data for the
construction of the route of the structure and vision system based on structured light
camera.

Key words: computer vision, structured light camera, route, map of location.

AHHOTanms. PaccMaTpuBaeTcs 3a/iaya NMOCTPOEHUsS] KAapThl MECTHOCTH U ONTUMAaJILHOTO
MapuipyTa JBWXXeHHS IO KapTe MO JAaHHbIM OT KaMepbl CTPYKTYPUPOBAaHHOI'O CBeTa.
PazpaboTaHbl ajropuTMbl 00pabOTKM o06Jaka TpexXMepHbIX Todek. I[lpessioxeHa
M0C/IeZJ0BAaTENbHOCTb NMPeo6pa30BaHUN HMCXOJHBIX JJAHHBIX JJIs MOCTPOEHUs] MaplipyTa
JIB’KEHUST U CTPYKTypa CHCTEMbl TEeXHUYECKOro 3peHHs, OCHOBAHHAas Ha KaMepe
CTPYKTYPUPOBAHHOTO CBETA.

KioueBble C/10Ba: TeXHUYECKOe 3peHUe, KaMepa CTPYKTYPUPOBAHHOIO CBeTa, MapUIpyT
JIBUKEHUs], KapTa MECTHOCTH.

Y/IK 620.9
HUCCJIIEAOBAHUE BJIMAHUA IVIOTHOCTU 3JIEKTPUYECKOI'O TOKA B
IJIEKTPOXUMHUYECKUX METOAAX OKUC/IEHUA AJIIOMUHUA B BOAHBIX
PACTBOPAX HIEJIOYH HA CKOPOCTDb BbIZIEJIEHUA BOAOPOJA
STUDY OF INFLUENCE ELECTRIC CURRENT DENSITY IN AN ELECTROCHEMICAL
METHOD OF OXIDIZING ALUMINUM IN AQUEOUS SOLUTIONS OF ALKALI IN THE
RATE OF HYDROGEN EVOLUTION

ILU. Becty:xeB - marucrpant, B.B. Ko3/15K0B - /1.T.H., ipodeccop
MocKoBCKUY roCyJapCTBEHHBINA YHUBEPCUTET IU3aliHA U TEXHOJIOTUH
e-mail

Abstract. The purpose of the work is to develop ways to control the rate of release of
hydrogen in electrochemical methods of oxidation of aluminum in an aqueous alkaline
solution, choosing the optimal amount of time of activation of aluminum and its alloys by
electric shock, and the value of its density, and creating different modes of activation of
electric shock to get different graphics of hydrogen supply to the consumer.

Keywords. Hydrogen Energy, aluminum, alkali aqueous solution, an electric current,
electrical current density.

AHHoTapMs. llesib pa6oTbl COCTOUT B pa3paboTKe CHOCOOGOB PeryJHpoBaHUsI CKOPOCTH
BblJleJIEHHs BOZOPO/A B 3JIEKTPOXUMHUYECKUX METO/IaX OKHUCIEHUS aJIlOMUHUSA B BOJIHBIX
pacTBOpax l1esI04H, a TAaKKe B BbIOOpe ONTUMa/IbHOTO NIPOMeXYyTKa BpeMeHU aKTUBALUU
aJIIOMUHHUSA U €ro CIJIaBOB 3JIEKTPUYECKUM TOKOM U BeJMYUHbI €ro MJIOTHOCTH, IyTeM
CO3ZlaHUsl PA3JIMYHBIX DPEXUMOB AKTHUBAIMU 3JIEKTPUYECKUM TOKOM, C TE€M YTOOBI
MOJIYYUTh pa3JnyHble rPadUKU MOJAYH BOAOPO/A IOTPEOUTEIIO.

KioueBble cioBa. Bojopos, BoJopoJHass 3HepreTHKa, aJlOMUHUNA, BOJHBIM pacTBOp
11{eJ1I04H, 3JIEKTPUYECKUHN TOK, IJIOTHOCTb TOKa.
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METO/A PACIIOSHABAHHUA K/TIOYEBBIX TOYEK KOHTYPATYb
THE METHOD OF RECOGNIZING THE KEY POINTS OF THE CONTOUR OF THE
LIPS

C.A.BupwokoB - ctyzeHT, 10.A.OpJioBa - K.T.H., foueHT, B.JI. Po3aiueB - K.T.H., JJOLEHT
Bosirorpazickui rocyapCTBEHHbI TEXHUYECKUH YHUBEPCHUTET
bot6592@yandex.ru

Abstract. In today's world, more services and systems of recognition of human speech are
gaining more popularity. One option for obtaining data on the speech is to extract
information from video, search positioning of the points of the lips. This article discusses
the problem of searching for the lip contour and highlight the control points.

Key words: image recognition, computer vision.

AHHOTauMs. B coBpeMeHHOM MHpe Bce GOJIBLIVIO MOMYJIPHOCTb HAOUPAIOT CEPBUCHI U
CUCTEMBI JJIl1 paclno3HaBaHUA 4YesoBeyeCkoM peud. OJHUM M3 BapUaHTOB INOJIy4YeHHUS
MalIMHOM JIaHHBIX O peYM SBJseTCs U3BJedeHre HHPOPMaL MU U3 BU/IEONOTOKA U NMOUCK
MOJIOXKEHUS KOHTPOJIbHBIX TO4YEeK KOHTypa Try0 roBopsimiero. B jgaHHOW pabGoTte
paccMaTpuBaeTcs 3aZa4a NIOUCKa KOHTYpa I'y6 U BbljieIeHUs] KOHTPOJIbHBIX TOYEK.
Ki1roueBble c/10Ba: pacrio3HaBaHue 06pa30B, KOMIIBIOTEPHOE 3peHHE.

YIK 621.01
PEHIEHUE 3AJIAY O TOJIOXKEHUU TPEXCTENEHHOIO MEXAHU3MA
MMAPAJIJIEJIbHOU CTPYKTYPhI
METHOD FOR SOLUTION POSITION PROBLEM FOR 3-DOF PARALLEL

MECHANISM
A.M.BeIKOB - cTysieHT, B.H.IlameHKo - K.T.H., JOLLeHT
K® MI'TY um. H.3. bBaymana
bykov200@yandex.ru

Abstract. Forward and reverse position problem was solved for 3-DOF parallel
mechanism. Geometrical method finding of center coordinates and orientation outlet link
using generalized coordinates was given. Geometrical method finding of generalized
coordinates using center coordinates and orientation outlet link was given. Constraint
equations were received for initial and intermediate links.

Key words: forward position problem, reverse position problem, 3-DOF parallel
mechanism, constraint equations.

AHHOTanMsa. PelleHbl 3aZj@ayd O TMOJIOKEHUSAX [Js TPEXCTENEHHOTO0 MexXaHu3Ma
napaJsijieJibHOU CTPyKTYphl. [I[puBeiéH reoMeTpuiyecKUi crocob onpejeseHuss KOOpAUHaT
IleHTpPa U OpUEHTAlUM BbIXOJHOTO 3BEHA [0 M3BECTHBIM 000OILEHHBIM KOOp/JHUHATaM.
[IpvBeiéH TreoMeTpUYECKUNW MeETOJ oOlpeJesieHUss 000OLIeHHbIX KOOpAWHAT IO
M3BECTHBbIM KOOpJAWHATaM LeHTpa NOJBMXXHOW MIaTPOpMbl M KOOpAMHATAM BeKTOpa
HopMaJsii. CocTaB/ieHbl YpaBHEHUS CBSI3U /11 HAYaJbHbIX U IPOMEXYTOUYHbIX CETMEHTOB
MeXaHH3Ma.

KinloueBble cioBa: npsiMas 3aZjadya O MOJIOKEHWH, oOpaTHasd 3aZjlada O MOJI0KEHUH,
TPEXCTENEeHHOU MeXaHU3M apaJljieibHOM CTPYKTYpPbl, YypaBHEHHUS CBS3HU.
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Y/IK 621.7.043
I'’'IYBOKAA BbITAKKA TOHKOCTEHHBIX OCECUMMETPHUYHbBIX

JETAJIEA U3 TPYJHOJAE®OPMHUPYEMBIX JIMCTOBBIX 3ATOTOBOK
DEEP EXTRACT OF THIN-WALLED AXISYMMETRIC DETAILS FROM HARDLY
DEFORMED SHEET PARTS

B.A.BarpaHckuii - maructp, C.A.TUnajJiMH - K.T.H., JOLIEHT
MockOBCKHH rocysapCTBEHHbIM MalIMHOCTPOUTEbHBIA YHUBepcuTeT (MAMMU)
vagransky@gmail.com

Abstract. Reliability modern designs and products directly depends on quality of the
details making them. In this regard constantly there is a need for development of
production technologies of details taking into account features of deformation of materials.
Now many sheet details are made of difficult deformable materials for some transitions,
with application of intermediate annealing. The received cost of their production is highest.
In this regard study of manufacturing techniques taking into account preliminary heating
of preparation and stamping of a detail in a hot state is necessary.

Key words: difficult deformable alloys, deep extract, axisymmetric extract, spherical
details

AHHOTanuAa. Hafe)XXHOCTb COBpeMEHHBIX KOHCTPYKLIMU U U3/eJIMU HANPAAMYI0 3aBUCUT OT
KayecTBa COCTABJAWINMX HUX JeTajed. B CBA3M € 3TUM I[OCTOAHHO CYLLEeCTBYET
He06X0AUMOCTb B Pa3BUTUHM TEXHOJIOTUHM NPOU3BOACTBA JleTalel C y4eTOM 0COOeHHOCTeN
Jepopmauun MatepuasoB. B Hacrosllee BpeMs MHOTMe JIMCTOBble JeTald U3
TpyZHOAe)OpPMUPYEMBIX MaTepUaJoOB H3TOTABJMBAIOTCA 3a HECKOJIbKO IepexoJioB C
IpHMMeHEeHUEM MPOMEXYTOYHOro oTura. [lonyyaemass ce6eCTOUMOCTb UX U3TOTOBJIEHUSA
KpalHe BbICOKA. B cBA3M ¢ 3TUM Heo6xoAMMa NMPOpaboTKa TEXHOJOTUU U3TOTOBJIEHUS C
y4eTOM IIpeJiBapUMTeJbHOI0 HarpeBa 3aroTOBKM M IITAMIOBKMU JieTald B TropsyeM
COCTOSIHUH.

KiawuyeBsle  caoBa:  TpygHozebopMHUpyeMble — CILIaBbl,  TIJIyOOKas  BBITSKKA,
O0CeCUMMeTpUYHAas BbITSKKa, cpepriecKHe JeTalu.
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Y/IK 629.326.2
TPEXMEPHOE IITPOEKTUPOBAHHUE CKYTEPA
B PAMKAX ITPOEKTA EPICES
THREE-DIMENSIONAL DESIGNING OF SCOOTER
WITHIN THE EPICES PROJECT

H.A.Bainnuc! - M.Sc.Ing, acnupanT, P.Asnerperra? - ctyfieHT, .. bep3uHbII3 - CTy/|€HT,
B.K.J/lam6epT* - cTyZleHT
L3PmKCKUM TeXHUYeCKUH YyHUBepcUTeT (MHCTUTYT MeXaHUKH)
ZYuuBepcuTteT Heanosis um. ®pugpuxa Il
4PUKCKUM TeXHUYECKWUH yHUBepcUTeT (/[lenapTaMeHT MHOCTPAHHBIX CTYZ€HTOB)
ivovaicis@inbox.lv

Abstract. In nowadays 3D design is acknowledged approach for development of the
competitive products. EPICES (European Platform for Innovation and Collaboration
between Engineer Students) project is implemented in the seven European universities
during 2014 - 2016 with aim of continuous popularization and practical advancement of
this approach. The project based engineering education is carried out in a study of specified
sub-projects. In this paper the results of cooperation between the students from different
countries in the corresponding sub-project of EPICES industrial partner "Instituto Motori -
CNR” in Naples for designing of electromotive scooter are discussed. The sub-project is
realized using possibilities of Dassault Systéemes Corp. software Catia, Enovia, Simulia and
SolidWorks. Initially, using possibilities of joint work in provided design environment, an
alternative 3D geometrical model of scooter was created. Then durability and frequency
analysis were implemented for mechanical part of battery compartment of electromotive
scooter. As a result of replacement of lead batteries by lithium battery pack the driving
characteristics of scooter are improved.

Key words: automated designing, scooter, durability, frequency characteristics.

AHHOTanmMa. B HacTrodllee BpeMs TpexMepHOe NPOEKTUPOBAaHUE  ABJISAETCH
00llenpU3HAaHHBIM NOJAXOAO0OM /Il CO3[4aHUS KOHKYPEHTHOCIOCOOHOW NPOAYKIHH.
[Ipoekt EPICES (EBpomeiickasg msiatdopMa MHHOBALMU M COTpPYAHHUYECTBA CTYAEHTOB
WH)XEHEPHO TEeXHUYEeCKUX CIlellMaJIbHOCTeN) OCylIecTBJseTcl B ceMU EBpomnelcKux
yHuBepcuTetax ¢ 2014 no 2016 r. c ueablo JajbHeHllled MONyJAsIpU3ALUU U
NpPaKTUUYECKOTO PpPa3BUTUA MoAxoJla. basupylomuecs Ha MpOeKTaXx WHXKeHepHoe
obpa3oBaHHe peasU3yeTCsl HA OCHOBE BBINIOJIHEHUS] KOHKPETHBIX MOANPOEKTOB. B 1aHHOM
JlOKJIaJile Tpe/CTaBJeHbl pe3y/JbTaThl COTPYAHHUYECTBA MeXAY CTyJeHTaMH pa3/IMYHbIX
CTpaH B COOTBETCBYIOLIEM NOJANPOEKTE M0 MPOEKTUPOBAHUIO MEXaHUYECKOW MO/ CHUCTEMBI
3JIEKTPOMOTOpPOJIJIEP, NPeJJIOKEHHBIM MHAYCcTpUanbHbIM napTHepoM EPICES "Instituto
Motori - CNR” roposa Heanosab. IloAgnpoekT peasiM30BaH C HCIOJIb30BaHUEM
BO3MOXHOCTeW mnporpammarypbl Catia, Enovia, Simulia u SolidWorks kopnopanuu
Dassault Systémes. B HauaJsie, KUcCNO/Ib3ysl BO3MOXKHOCTHU COBMECTHOU pabOThl B JJaHHOU
cpefie  NpPOEKTUPOBaHMUs, OblIa  pa3paboTaHa  aJbTepHAaTUBHAs  TpexMepHas
reoMeTpuyeckasg MoJesb CKyTepa. /lasee Obl1 NMpoBeZeH NPOYHOCTHOM M 4YaCTOTHBIN
aHaJIu3 MeXaHW4YeCKOM MOJICUCTEMbI OTCEKA aKKYMYJIITOPHBIX OaTapel 3/J1eKTPOCKyTepa.
B pe3y/sibTaTe 3aMeHbl CBMHIIOBbIX O6aTapel Ha JIMTUEBbIN OaTapelHbId KOMILJIIEKT ObLIN
yJIy4llleHbl X0/l0Bble XapaKTEPUCTUKHU CKyTepa.

KiloueBble cji0Ba: aBTOMaTU3UPOBAaHHOE MPOEKTUPOBAaHHE, CKyTep, MPOYHOCTD,
YaCTOTHBIE XapaKTEepPUCTUKHU.
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Y/IK 621.86/.87
BbIEOP METO/IA AJ1d1 YIOPAJOYEHHOM YK/JIAJAKH MUKPOITPOBUPOK
HA JIEHTY TPAHCIIOPTEPA
SELECTION OF WAY FOR ORDERED STOWAGE OF MICROTUBES ON CONVEYOR
BELT
T.A.-'amiuH - maructp, M.B.BapTaHoB - A.T.H., npodeccop

MockOBCKHH rocysapCTBEHHbIM MalIMHOCTPOUTEbHBIA YHUBepcuTeT (MAMMU)
timofei58@yandex.ru

Abstract. The stowage problem of microtubes for the capillary blood sampling on a
traverser is considered. Analysis of several methods was carried out and the best of them
was chosen.

Key words: stowage, traverser.

AnHOoTanua. PaccmoTpeHa mnpo6JsieMa  yKJAQJKU ~ MHUKPONPOOUPOK  AJisd  B3ATHA
KaluJJISpHOM KPOBH Ha TpaHcnopTeép. [IpoBeieH aHa/IM3 HECKOJIBKUX CIOCOOO0B U BbIOpaH
ONTHMaJIbHBIH.

KiiouyeBble cj10Ba: yK/Ia/iKa, TPAHCIIOPTED.

Y/IK 691.55:666.914
BJIUSIHUE JUCIIEPCHOI'O YIIPOYHEHHU A HA KOMBUHUPOBAHHYIO
TPEIIMHOCTOMKOCTb TEPMETHUKOB /151 TA30TYPBUHHbBIX
JTBUTATEJIEA
THE EFFECT OF DISPERSION HARDENING ON A COMBINATION OF CRACK
SEALANTS FOR GAS TURBINE ENGINES

E.O.'HaTok - maructpaHT, B.A.IIUPOKKOB — K.T.H., JOLEHT
MockoBCKHU# Trocy/JapCTBEHHbIM MalIMHOCTPOUTE/IbHBIN YHUBepcuTeT (MAMU)

Abstract. The article presents the results of experimental study of the process of local
fracture of brittle composite material under combined loading. The explanation of the
dependence of the critical values of stress intensity factor of brittle sealants modified by
the degree of volumetric content of the particulate phase.

Key words: composites, the dispersed phase, the crack resistance, the normal isolation and
anti-plane shear.

AHHOTauusa. B paboTe mnpejcTaByieHbl pe3yJbTaTbl 3KCIEPUMEHTAJIbHOIO HW3y4eHUs
nponecca JIOKaJbHOTO pa3pylleHUs XPYNKUX KOMIO3WMLMOHHBIX MaTepHhasoB IpHU
KOMOWHUPOBAaHHOM Harpy:keHuH. [IpesisioxxeHO 06’ bsiCHEHHE 3aBUCHUMOCTH KPUTHUYECKUX
3Ha4eHUN KO3 PUIIMEeHTOB UHTEHCHBHOCTU HANPSHXKEHUNW XPYNKUX MOAUPUIUPOBAHHBIX
repMeTHUKOB OT CTelleHH 00'beMHOT0 COZlepKaHUsA B HUX TOHKOJUCIIEPCHON dasbl.
KioueBble c/10Ba: KOMIMO3UTHI, AucliepcHas ¢asa, TPEeUMHOCTOMKOCTb, HOPMaJbHbIU
OTPBbIB ¥ aHTHUIIJIOCKUH C/BUT.
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Y/IK 621.876
OBOCHOBAHME HEOBXOJUMOTI'0 U IOCTATOYHOIO OB bEMA
MATEPHAJIA 1J1I1 ®EPMEHHOW KOHCTPYKI[UU
3AXBATHOI'O YCTPOHCTBA
JUSTIFICATION OF NECESSARY AND SUFFICIENT VOLUME OF MATERIAL FOR
A TRUSS DESIGN OF THE GRIPPING DEVICE

I''A. lemues, H.C. 3e/ieHY4eHKOB
TynbCcKUM KOJIJIEPK CTPOUTEIBHBIX U OTPAC/TIEBBIX TEXHOJIOT UM
lukienko_lv@mail.ru

Abstract. In this work justification of necessary and sufficient material for a farm design of
the gripping device is considered. Size extremely of a permissible load is determined.
Key words: truss design, choice of material, finite element method.

AHHOTanusa. B paboTe paccMOTpeHO 0OOCHOBaHHE HEOOXOAMMOTO0 U JAOCTAaTOYHOTO
MaTtepuasa /Aas ¢$epMEeHHOM KOHCTPYKLMM 3axBaTHOro ycrporcTrBa. OmnpezesieHa
BeJIMYMHA NpeJie/IbHO 0Ny CTUMOUN Harpys3KH.

KioueBsble ciioBa: depMa, BbI60p MaTepHasa, METO/, KOHEUHbBIX 3J1eMEHTOB

YIK 621.791.65:621.791.012
MEPUOJUYECKUH MPOLIECC B CBAPOYHOM BAHHE
IMPY UMITYJIbCHO-AYTOBOM CBAPKE
PERIODIC PROCESS IN WELDING BATHTUB PULSED ARC WELDING

A.B.Imutpuena - ctyaent, A.I' Kpamnur - 1.T.H., npodeccop
HOpruHckum TeXHOJI0OTUYeCKMU MHCTUTYT (dunasn) HayuoHaibHOTro
HCCIeI0BaTEeNbCKOr0 TOMCKOTO MOJIMTEXHUYECKOTO YHUBEPCUTETA
akrampit@mail.ru

Abstract. Motion analysis for surface of the welding bathtub on basis of the video-records
of the pulsed-arc welding in carbon dioxide by a consumable electrode is fulfilled.
Key words: pulsed arc welding, weld bathtub, liquid metal motion.

AHHOTauMs. AHa/IU3 JABWKEHUS MMOBEPXHOCTH CBAPOYHON BaHHBI HA OCHOBE KMHOIPAMM
IpolLecca UMITY/IbCHO-AYTOBOM CBAPKH B YTJIEKUCJIOM T'a3e MJIABSIUMCS 3JEKTPOJOM.
Kinwo4yeBble c/10Ba: MMIYJbCHO-AYroBasi CBapKa, CBApO4YHasl BaHHA, JABMXKEHUE XKHUJKOTO
MeTaJlia.
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Y/IK 621.7.043
OCOBEHHOCTH HITAMIIOBKYU COPEPUYECKUX JAETAJIEW U3
JIMCTOBbBIX U TPYBHBIX 3ATOTOBOK
FORMING FEAUTURES FOR SPHRICAL PARTS FROM SHEET AND TUBULAR
BILLETS

A.A. Ibs149KOB - 6akanaBp, ctygeHT, H.®. IInyHbKMH - K.T.H., Ipodeccop
MockOBCKHH rocysapCTBEHHbIM MalIMHOCTPOUTEbHBIA YHUBepcuTeT (MAMMU)
derebyaha@gmail.com

Abstract. Products in the spheres form as well as details or elements with spherical
surfaces are widespread in various industries. Many of them are prepared using the
methods of bulk and cold stamping. The most significant factor of difficulty is an
occurrence of the large annular and non-contact section in the slab at the draw-forming.
The section in case of retraction in the matrix is exposed to circumferential compressive
stress combined with the tensile force in the radial direction.

Key words: sphere, industry, cold stamping.

AHHoTanmsa. Usznenvus B BuAe chep, a TakkKe JleTalH, 3JeMEHTbl KOTOPbIX HMEKT
chepryeckue TMOBEPXHOCTH, UIMPOKO paCIPOCTPaHEHbl B PA3/IUYHBIX OTPACASIX
IPOMBIIIJIEHHOCTU. MHOTHME W3 HUX [OJIy4aloT HPUMEHEeHHeM MeTO/I0B XOJIOJAHOU
00bEMHON W JIUCTOBOM HITaMnoBKU. Haubosiee cylecTBeHHbIM (GAKTOPOM CJI0XKHOCTH
SIBJISIeETC  BO3HMKHOBEHHMEe B  JIUCTOBOM  3aroToBKe  GOJIBIIOTO  KOJIBLLEBOTO
BHEKOHTAKTHOTO y4YaCTKa TMpPH BBITSPKKE, KOTOPbIM MpPU BTATMBAaHUKW B MaTPHUILY
no/iBepraeTcsi BO3/IEMCTBHUI0 OKPYXKHbIX CKUMAIOLUX HANpPSXKEHUH, COYETAMLUXCA C
pacTATMBAKOLUUMU U JIEHCTBYIOIIMMH B PaiMa/IbHOM HallpaBJIeHHUU.

KnwoueBsble cs10Ba: chepa, TPOMBILLIEHHOCTb, X0JI0/4Hasl JIMCTOBAsI LITAMIIOBKa.

YJK 621.9
BbIBOP XAPAKTEPUCTHUK ATPETATHO-MOAYJIbBHOT'O
MAHUIYJISITOPA JJ1S1 CEOPKHY U3/E/JIUNA MAILIMHOCTPOEHUA
CHOICE OF MODULAR MANIPULATOR CHARACTERISTICS FOR ASSEMBLY OF
MECHANICAL ENGINEERING PRODUCTS

H.B.EmenuH - cTyseHT, B.M.AGGSACOB - K.T.H., IolleHT, A.C.OCHUIIOB - CTy/IeHT
MoCKOBCKHM rocyJapCTBEHHbIA MAalIMHOCTPOUTEbHbIN YHUBepcuTeT (MAMU)
ptk2@inbox.ru

Abstract. An evaluation method for developed configurations of assembly equipment in
order to select the optimal design of robots under given restrictions is proposed.
Key words: optimization, automation, robot, module, sensitivity, reliability, modelling.

AnHoTtanmsa. [lpejsaraeTcs coBpeMeHHbIM MeTOJ, OLleHKM pa3pabaTbiBaeMbIX
KOMIIOHOBOK COOpOYHOro 0060py/i0BaHUs JJis BblOOpa ONTUMaJbHOM KOHCTPYKLUU
pOOOTOB NpHU 3a/JaHHbIX OTPAHUYEHHUSIX.

KioueBble ca0Ba: onTUMU3allMs, aBTOMaTU3alUs, pOOOT, MOAYJb, YYBCTBUTEJIbHOCTD,
Ha/leXKHOCTb, MO/JIeJIMPOBaHUE.
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Y/IK 621.791.65:621.791.012
JEVICTBYIOIIUE HA KAIJTIO 3JIEKTPOJJHOTO METAJIJIA CHUJIbI IPU
UMITYJIbCHO-ZYTOBOM CBAPKE B YTJIEKHMCJIOM I'A3E
FORCES ACTING ON DRIBBLE OF ELECTRODE METAL DURING PULSED-ARC
WELDING IN CARBONIC GAS

JI.LH.3y6eHko - ctygenT, H.I0.KpamnuT - K.T.H., J0LleHT
IOpruHckuil TexHOOrM4YeCcKUM HHCTUTYT ($uuran) HanpoHanbHOrO
MccleloBaTebCKOro TOMCKOTO MOJIMTEXHUYECKOI' 0 YHUBEPCUTETA
nkrampit@mail.ru

Abstract. Forces are considered that act on the dribble of electrode metal during gas-
shielded welding. These are an electrodynamic force, a pressure force of the plasma flow
and the bombardment by the charged particles, a reaction of the metal and gas evaporating
from the surface of the dribble as well as a force of gravity and surface tension. Using the
video-records of the process of pulsed-arc welding the stages of pause and pulse are
distinguished.

Key words: pulse arc welding, forces acting on metal dribble.

AHHOTanMsa. PaccMaTpuBalOTCA CUJIBI, JeUCTBYIOIME B Ipolecce CBapKHU B 3aLUTHBIX
rasax Ha KaIlJI0 3JIEKTPOJHOrO MeTa/jla. JTO 3JIeKTpOoJUHAMUYecKas CUJIa, CuJa
JlaBJIeHWsl TNOTOKa IJIa3Mbl M OOMOapJUpOBKM 3apsKeHHbIMM YacTULLAMHM, peaklius
MCHApAILErocs € NMOBEPXHOCTU KallJIM MeTa/lJla M rasa, a TaKkKe CUJbl TSXKeCTU HU
IOBEPXHOCTHOTO HaTsXeHUd. C MOMOIIBI0O KMHOIpaMM Ipolecca UMIYJIbCHO-AYTOBOM
CBApKH BblJieJIeHb] 3Tallbl IAy3bl U UMITYJIbCA.

KiroueBble cj10Ba: MMNYJIbCHO-AYTOBas CBapKa, CUJIbI, IeMCTBYIOIIME HAa KallJIIo.

YIK
UCCJEJOBAHUE HAITIPAKEHHO-IE®OPMHUPOBAHHOI'O COCTOAHHUA
OBTEKATEJIEM U3 CTEKJIOIIVIACTUKA METO/ZIOM PEHTTEHOBCKOM
TOMOI'PA®UHU
STRESS-STAIN STATE RESEARCH OF FIBERGLASS FAIRINGS BY X-RAY

TOMOGRAPHY

H.3.UBaHOB! - cTyzieHT, A.M.JlyMmaHcKkni?- 1.}.-M.H., B.M.HenmoOBUHHBIX3- K.T.H.
IMI'TY umM. H.2. Baymana
ZMUMAII PAH
3A0 «OHIIIT «TexHos0TUSA» UM. PoMalinHa»

naurivanov@gmail.com
Abstract. In the permanent increase of the speed and maneuverability of aircraft,
aerodynamic and thermal loads go up. As a result, requirements for products of this
industry increasing and need to develop nondestructive testing, can guarantee its
workability. The article presents the stress-stain state analysis of the fairing of the aircraft,
which based on experiment; mathematical model is shown and conclusions about the
influence of defects on the material characteristics.
Key words: stress-stain state, X-ray tomography, key words, fairing, nondestructive
testing.

AHHOTaI.ll/IH. B YCIO0BHUAX TOCTOAHHOI'O YyBEJIMYE€HUA CKOpOCTef/’I N MaHEBPEHHOCTHU

JleTaTeJbHbIX anmnapaToB (JIA) HpOUCXOAUT TaKXKe U POCT aAIPOJAUHAMUYECKUX U
TEIJIOBbIX HArpysok. B CBfI3W C 3TUM MOBBIMIAKTCA TPeOOBAHUS K HU3JIeJIUAM JaHHOU
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OTpacJu U HeoOXOAMMO pa3BUTHE Hepa3pyllalUidX METOJ0B KOHTPOJISl, CIOCOOHBIX
rapaHTUpPOBATh UX PabOTOCNOCOOHOCTh. B paboTe npoBeaeH aHanu3 H/IC obTekatens JIA
Ha OCHOBe 3KcrnepuMeHTa. [IpuBejieHa MaTeMaTHUyecKass MOJeJib U CHeJlaHbl BbIBOJbI O
BJIMSIHUU JIePEKTOB HA XapaKTEePUCTHUKU MaTepUaia.

KioueBble cjioBa: HamnpspkeHHo-AedopMmupoBaHHoe coctosinue (H/C), peHTreHoBcKas
ToMorpadus, o6TeKaTesb, Hepa3pylawIui KOHTPOJIb.

Y/IK 621.762
AHAJIN3 COITPOTUBJIEHUA KOMIIO3ULIMOHHBIX MATEPHUAJIOB U3
METAJIJIMYECKHX ITOPOIIKOB IJIACTUYECKOH! JJE®OPMAIIMH
RESISTANCE ANALYSIS OF THE COMPOSITE MATERIALS BASED METAL
POWDERS TO PLASTIC DEFORMATION

A.C.KnnumaHoOB - ctyzeHT, A.B.lllyJIbrMH - K.T.H, JOLLEHT
MocKOBCKHH rocyfapCTBEHHbIM MalIMHOCTPOUTENbHBIA YHUBepcuTeT (MAMU)
shulgin00@mail.ru

Abstract. The work is dedicated to improving the theory and technology of manufacturing
the composite materials from the mutually insoluble metal powders. In particular, there is
established the value of their resistance to plastic deformation during the pressure
treatment.

Key words: Metal powders, composites, plastic deformation resistance.

AHHoTanms. PabGoTta TmocCBslleHa COBEpPIIEHCTBOBAHUID TEOPUM U  TEXHOJIOTHH
IPOM3BOJICTBA KOMIIO3UIIMOHHBIX MaTepuaJoB U3 HEPACTBOPUMBIX JApYyr B JApyre
MeTa/IJINYeCKUX MOPOIIKOB. B 4aCTHOCTH, ycTaHAB/IMBAETCS BEJIMUMHA UX COTPOTUBJIEHHUS
NJIaCTU4YEeCKOU lepopMaliMu Npyu 06paboTKe aBJIEHUEM.

KnwuyeBble cioBa: MeTasyinyeckde TMOPOIIKHY, KOMIIO3UIMOHHbIE MaTepHasibl,
CONMPOTUBJIEHHUE MJIACTUYECKOH AedopMaluu.

Y/IK 620.22
METO/IbI IPOTHO3UPOBAHMUA BJIATOHACBIIIEHUA KOHCTPYKIIUI
U3 INOJIMMEPHBIX KOMIIO3BULIMOHHBIX MATEPHUAJIOB
METHODS OF PREDICTING THE MOISTURE SATURATION OF THE
CONSTRUCTIONS MADE OF POLYMERIC COMPOSITE MATERIALS

K.A.KoJleCHMK - CTyJleHT
MocKOBCKHUM QU3HUKO-TEXHUUECKUN UHCTUTYT (rOCyAapCTBEHHbIN YHUBEPCUTET)
[leHTpa/ibHBIK a3poruapoJuHaMuyeckuil MHCTUTYT UM. H.E. XKykoBckoro
kirill3754@gmail.com

Abstract. There are examined and tested various models of sorption: model of normal
diffusion, model of anomalous diffusion, exponential model, model of neural networks.
Analytical solutions of the applied models are obtained. The considered models are used to
predict the kinetics of moisture sorption in the constructions made of polymeric composite
materials.

Key words: diffusion, modeling, composites.
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AHHoTanmsa. PaccMoTpeHbl M ONpo6GOBaHbl pas3iMyHble MOJEeNM COPOLUM - MOJE/b
HOpMa/IbHOM AU Py3uH, MoJeb aHOMaJbHOU AUPPYy3UH, IKCIIOHEHIUATbHASA MO/IEJb,
Mo/ieJib HEMPOHHBIX ceTeil. [lolydeHbl aHA/IUTUYECKUE PellleHUs TPUMeHsIeMbIX MO/leJIeH.
PaccMaTpuBaeMble Mo/ie/id ObLIM IPUMEHEHDI Jij1si IPOrHO3UPOBAaHUS KUHETUKHU COPOLUHU
BJIard B KOHCTPYKIUSIX U3 TOJIUMEPHbIX KOMIIO3UI[MOHHBIX MaTePHAJIOB.

KnwuesBsble ciioBa: [uddy3us, MoJesiMpoBaHUE, KOMIIO3UTHI.

VIIK 677-487
3KCHEPUMEHTAJIbBHOE UCCJIEJOBAHUE ITPOLECCOB
MNOJYYEHUS MAKOBOK PA3JIMYHOM CTPYKTYPBI HA
HAMOTOYHOM CTEH/IE
EXPERIMENTAL STUDY OF THE PROCESSES OF PRODUCING
PACKAGES OF DIFFERENT PATTERNS FOR WINDING THE STAND

B.A. KonecaukoB — ctyneHt, H.B. PokoToB — K.T.H., IOIICHT,
A.B. MapkoBen — 1.7.H., ipodeccop, K.1. Mo14aHOB — K.T.H., JOLEHT

Cankr-IleTepOyprckuil rocyjapcTBEHHbIN YHUBEPCUTET
IPOMBIIIJIEHHBIX TEXHOJIOTUH U TU3aiiHa.
e-mail mash@sutd.ru

Abstract. The report presents the results of an experiment for the generation of packages with
different winding structure. The winding packages were conducted on an experimental stand was
developed with two independent actuators of packing and naturalchica, computer-controlled. The
study parameters are established, allowing to obtain a given researcher structure of the package.
The experimental samples of packages of different patterns (closed, braid, cell, etc.).

Key words: package, winding mechanism, winding structure.

AHHOTanudA. B noknane npeacTaBieHbl pe3ylbTaThl SKCIEPUMEHTA M0 MOJIYYEHHUIO MaKOBOK C
pa3IUYHON CTPYKTYypOoll HaMOTKH. HaMoOTka MakoBOK OCYIIECTBISJIACh Ha pa3padOTaHHOM
aBTOpPAMH HKCIIEPUMEHTAIIbHOM CTEHJE€ C JBYMS HE3aBUCHUMBIMU TPUBOJAMHU IAKOBKU H
HUTEpACKJIaquKa, yIpaBiIsieMbIMU KOMIBIOTEPOM. B pesynbrare uccieoBaHusl yCTaHOBIECHbI
IapaMeTppl, IO3BOJISIIOLIME TOJIy4aTh 3aJaHHYIO MCCIEOBAaTENEM CTPYKTYypy HaKOBKH.
[TomyueHbl SKCIEpUMEHTaJbHBIE OO0pa3lbl IMMAKOBOK PA3NIMYHOM CTPYKTYpPhl (COMKHYTOM,
KTYTOBOM, COTOBOH U JIp.).

KuroueBble ci10Ba: nakoBKka, HAMOTOYHBIH MEXaHU3M, CTPYKTypa HAMOTKH.
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Y/IK 629.4.02
OIIEHKA YCTAJIOCTHOM 10JITOBEYHOCTH JJ151 PAMBI
YHUBEPCAJIbHOTI'O BATOHA-IVIAT®0OPMbI
EVALUATION OF THE FATIGUE DURABILITY FRAME OF THE UNIVERSAL CAR
PLATFORM

E.B.Ko/s1ynHa - cTyieHT
BpsAHCKHM rocyjlapCTBEHHbBIA TEXHUYECKUHA YHUBEPCUTET
alena.kol4ina@yandex.ru

Abstract. The paper performs the evaluation of the fatigue durability of the welded bearing
frame construction of the universal car platform and fasteners of the cargo. The evaluation
of the fatigue durability was conducted in the framework of the model multicyclic fatigue
on the basis of regulatory documents for the design and calculation of cars. The spectra
dynamic loads ane taken as a source of the damaging effect. These spectra were obtained
by solid-state computer simulation of the motion of the car platform on real rough rail
ways. Analysis of the result of the evaluation of fatigue durability bearing structures has
showed compliance with the calculated service life requirements of regulatory documents.

Key words: the universal car platform, the fatigue durability, the math modelling, the
dynamic loading.

AHHOTanMA. BeillosiHEHA OLleHKA YCTaJIOCTHOM [J0JITOBEYHOCTH [JI1 CBApHOU Hecylieun
KOHCTPYKIIMU paMbl BaroHa-mjaaTopMbl, a TaKxKe [AJis 3JIEMEHTOB KpeIJeHHsl TPY30B.
OueHka yCcTaJOCTHOM JI0JITOBEYHOCTH NMPOBOAXJIACH B paMKaxX MOJEeJHM MHOTOLUKJIOBOU
YCTAJIOCTU Ha OCHOBE HOPMATHBHOM /[JOKYMEHTAllMM Ha MPOEKTUPOBAHUE W pacyeT
BaroHoB. B KauecTBe MCTOYHMKA MOBPEXK/IAIOIEr0 BO3IEUCTBUS MPUHUMAIUCh CIIEKTPhI
JUHAMHUYECKUX HAarpy3oK, NOJIYYeHHbIX B pe3yJibTaTe TBEPAOTEJbHOTO KOMIbIOTEPHOTO
MOJIEJIMPOBAHUs JABWXXEHHUS BaroHa-mjaaToOpMbl MO peajbHbIM HEPOBHOCTAM MYyTH.
AHanv3 pe3y/bTaTOB OLIEHKU YCTAJOCTHOW JOJITOBEYHOCTH AJIs HEeCYUMX KOHCTPYKIIUHN
II0OKa3aJl COOTBETCTBHE pPACCYMTAHHBIX CPOKOB C/IYXObl TpebOBaHUSM HOPMAaTUBHOU
JIOKyMeHTaluHU.

KioueBble c/0Ba: yHUBEpPCAJbHbIM BaroH-mjaaTPopmMa, YCTaJOCTHAsA [A0JrOBEYHOCTD,
MaTeMaTH4YeCKoe MOJeJIMpOBaHNe, JUHAMUYeCKasl HarpyKeHHOCTb.
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Y/IK 615.47:616-072.7
METOA UMIIEAAHCOMETPHUYECKOI'O UIBMEPEHHUA AKYCTHYECKOI'O
PE®JIEKCA
METHOD OF IMPEDANCE MEASURING FOR ACOUSTIC REFLEX

E.A.KoHapaTtbeBal - ctyaeHT, A.B.boromosioB? - f.T.H., npo., B.H.C.,
C.IL.Aparan3 - k.T.H,, B.H.C., A.Jl.KoTasap-lllanupos! - cTyieHT
IMI'TY um H.J.baymaHa, pakyibTeT «buoMeauiiMHCKas TEXHUKa»
2['HL, P® UHCTUTYT MearKO-6MO0IoTHYeCKUX TpobsieMm PAH
3S[HL, P® ®MBI] um A.M. BypHassiHa
kondratevakate@yandex.ru

Abstract. A method of impedance measuring of the acoustic reflex is developed, involving
registration of the tympanic membrane reaction in response to sound stimulation by
measuring the acoustic impedance in the external ear canal. There are obtained the results
of studying the performance potential of this method with the help of physical modeling
(based on the Helmholtz resonator) and the full-size modeling.

Key words: acoustic reflex, impedance, ear diagnostics.

AHHOTaLMA. Pa3BuBaeTcs MeTO[ MMIIe/IaHCOMETPUYECKOTO UCcJlel0BaHUs
aKycTudyeckoro pedJiekca, NOpeAnosaraloluili perucTpanulo peakyuud OapabaHHOU
IepenoHKM B OTBET HA 3BYKOBYK CTUMYJISLMIO IYyTeM H3MepeHHUs aKyCTHYeCKOIo
MMIle/laHCa B HapY»KHOM CJIyxXOBOM Npoxoje. [losydeHbl pe3ynbTaTbl UCCJIeL0BAaHUA €0
NOTEeHLUA/JbHBIX BO3MOXHOCTEH € moMoLbl0 GU3NUECKOr0 MOJeJMpoBaHUs (Ha OCHOBE
pe3oHaTopa ['es1bMroJsibLia) U HATYPHOTO.

Kinw4yeBble cji0Ba: akycTUYecKUH pedJieKc, aKyCTUYeCKUH HMIeJJlaHC, JUarHOCTHKa
cJyxa.

YIK
AHAJIU3 NIEPCIEKTUBHBIX HAITIPABJIEHUM PA3BUTUA B OBJIACTHU
YJIbTPA3BYKOBOUW PASMEPHOU OBPABOTKH MATEPHUAJIOB
THE ANALYSIS OF THE PERSPECTIVE DIRECTIONS OF DEVELOPMENT IN THE
FIELD OF ULTRASONIC DIMENSIONAL PROCESSING OF MATERIALS

T.B.KoTbkuHa - cTy/ieHT, A.N.Ona/IbHULKUM — ACIUPAHT
MoCKOBCKHM rocy/JapCTBEHHbIA MAalIMHOCTPOUTEbHBINA YHUBepcUTeT (MAMH)
kotkina.90@mail.ru

Abstract. Process of ultrasonic dimensional processing (UZRO) is insufficiently studied.
The ultrasound is used, as a rule, in the combined processing methods, for example,
together with electroerosive and electrochemical processing, and also with traditional
ways of machining. Ultrasonic processing is widely applied to finishing processing of a
surface and hardening.

Now interest in UZRO in such branches as aircraft industry, instrument making and special
mechanical engineering when processing composite materials and various nonmetals is
observed. UZRO allows to process such materials without loss in the accuracy and quality
of a surface, and also has big productivity in comparison with a traditional way of
processing of fragile materials diamond drilling.In article the analysis of modern
technologies and the equipment for ultrasonic dimensional processing is made. Options of
a solution of the problem of processing of fragile materials are considered.

Key words: Ultrasonic dimensional processing (UDP), ultrasonic machine, fragile
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materials, abrasive grains.

AnHoTanusa. [Iponecc ynpTpa3BykoBoM pasMepHoul o6paboTku (Y3PO) HepgocTaTOuHO
M3y4yeH. YJbTPa3BYK HWCIOJb3yeTCs, KaK MpaBUJI0, B KOMOWHHUPOBAHHBIX METO/aX
006paboTKH, HaNpuUMep, COBMECTHO C 3JE€KTPOIPO3UOHHOW U 3JIEKTPOXUMHUYECKOU
00paboOTKOM, a Takke C TPAJUIUOHHBIMM CIOCOOAMMU MeXaHUYeCKOM 0OpabOTKH.
YnpTpasBykoBasgs 00pabOTKa ULIMPOKO NpHMeHdeTcd JJasA QUHUIIHOM 06paboTKU
MIOBEPXHOCTH U YIIPOUYHeHHUs. B HacTosee BpeMs HabJtogaeTcsa uHTepec kK Y3PO B Takux
OTpac/sAX, Kak aBUaCTPOEHUe, IPUOOPOCTPOEHHUE U Clleljha/bHOEe MAIIMHOCTPOEHUE MPHU
00paboTKe KOMIO3ULIMOHHBIX MaTEPUAJIOB U Pa3/IMYHbIX HeMeTaun0B. Y3PO nosBosseT
06pabaThiBaTh TaKHWe MaTepuasibl 0€3 MOTepu B TOYHOCTH U KAuyeCTBE MOBEPXHOCTH, a
TaKXXe UMeeT 60JIbUIYI0 IPOU3BOAUTENBHOCTD 10 CPAaBHEHUIO C TPAJUIIMOHHBIM CIOCOO0M
00pabOTKM XpyNKHUX MaTepuasloB ajJMas3HbIM CBepseHHeM. B paboTe BbINOJIHEH aHAIU3
COBpPEMEHHBIX TEXHOJOTHMM U 000py/loBaHUS /JJis YJbTPa3ByKOBOU pa3MepHOU
006paboTKH. PaccMoTpeHbl BapUAHTbI pelleHHUsl MpobJeMbl O0OpPAOOTKU XPYNKUX
MaTepuaJsoB.

KiloueBble ci0Ba: y/ibTpa3ByKoBas pa3MepHasi 06paboOTKa, YJbTPa3ByKOBOM CTAaHOK,
XpyINKUe MaTepuaJsibl, abpa3uBHbIE 3epHa.

YIK
BUBPALIMOHHBIY METO/J KOHTPOJIA AJIS 3ATSKKU PE3bBOBBIX
COEAVUHEHUH

VIBRATION CONTROL METHOD FOR TIGHTENING THREADED JOINTS
HU.A.KpbLioBa - ctysenT, B.I.lllyBaeB - A.T.H.,npodeccop
CamMapCKn¥ rocyJapCTBeHHbIM TEXHUYECKUU YHUBEPCUTET

iri.krylova@mail.ru

Abstract. The report considered the issue of increasing the efficiency of Assembly of
threaded connections by the method of vibration diagnostics. Given the developed method
of tightening threaded fasteners, allows you to provide guaranteed quality of each
connection without tightening technology Assembly and manufacturing of parts by the use
of additional ultrasonic vibrations and controls.

Key words: method of vibration diagnostics, threaded connection, assembly.

AHHOTanusa. PaccMoTpeH Bompoc noBbilieHUs1 3QpEKTUBHOCTH COOPKHU JJisi pe3bO0BbIX
COeIMHEHUN MeTOJI0OM BUOPALMOHHOW JAMAarHOCTUKU. Pa3paboTaH MeTo[ COOpPKH AJf
pe3bbOBbIX COeJUHEHUH, NO3BOJAKIUN 006ecneduTb TrapaHTUPOBAaHHOE KadecTBO
Ka)K/JIOT0 CoeZIMHEeHUs 6e3 y)KeCTOYEHUSI TEXHOJIOTMH U3TOTOBJIEHUsI U COOPKHU JeTasel 3a
cyeT MCII0JIb30BaHUA JIONOJIHUTEJIbHBIX  YJIbTPa3BYKOBbIX KoJie6aHU M 1’}
COOTBETCTBYIOIIUX CPEJICTB KOHTPOJIS.

KirroueBble c/10Ba: MeTO/| BUGPALlMOHHOM IMarHOCTUKY, pe3b60BOe coeIMHEeHHE, CO0pKa.
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Y/IK 621.01
PEILIEHME 3A/IAY O CKOPOCTAX 1/l TPEXCTENEHHOIO MEXAHH3MA
NAPAJIJIEJIbHO! CTPYKTYPBI
SOLUTION OF THE TASKS OF RATE FOR3-DOF PARALLEL MECHANISM

E.A. Kyapsamos - crygeHT, [.0.JlameHko - K.T.H., foueHT, B.H.YIbAHOB - cTyieHT
K® MI'TY um. H.3. baymana
Jeksonklg@gmail.com

Abstract. The direct and inverse tasks of rate for 3-dof mechanism of parallel structure are
solved. The matrix of homogeneous transformations is found. Conclusions about the
possibility of solving the tasks of acceleration are made.

Key words: direct task of rate, inverse task of rate, 3-dof mechanism of parallel structure.

AHHOTanMsa. PeumeHbl npsiMas M obpaTHas 3aZa4d O CKOPOCTSX JJisi TPEXCTENeHHOro
MexaHM3Ma NapasljieJibHOU CTPYyKTyphl. HalileHa MaTpuLia 0JHOPOJHBIX TPeo6pa30BaHUH.
Coestanbl BBIBOJbI O BO3MOXXHOCTH pellleHUs 33/ia4 00 YCKOpEeHHUX.

KiroueBrple cjoBa: npsMas 3ajada O CKOpPOCTAX, OOpaTHas 3aJada O CKOPOCTHX,
TPEXCTeNIeHHOW MeXaHU3M IapaJljieIbHON CTPYKTYPBL.

Y/IK 621.923.5:621.833
INPEMMYIIECTBA 3YBOXOHUHI'OBAHUA B CPABHEHHUHU C IPYTUMH
CIIOCOBAMM 110 YHUCTOBOH OBPABOTKE IIUJIMHAPUYECKUX
3YBYATBIX KOJIEC
HONING ADVANTAGES CONCERNING OTHERS WAYS OF FINISH TREATMENT
FOR SPUR GEARS

A.I0.Ky3Hen0B - cTyZeHT, A.C.Ka/1laluHUKOB - /I.T.H., mTpodeccop
MoCKOBCKHH roCcyJapCTBEHHbIA MAalIMHOCTPOUTENbHbIA YyHUBepcHuTeT (MAMU)
alexandr_kalashnikov45@rambler.ru

Abstract. A honing of spur gears reduces noise and friction in a mechanism. It is known
that the fan-like array of cuts after the honing allows keeping a lubricant film on the teeth
surfaces by thickness 3-5 mm. This result reduces a teeth wear during operation. It was
determined for the spur gears that the honing scheme with internal engagement can
achieve greater accuracy in comparison with the scheme with external engagement.

Key words: friction, lubricant film, wear, spur gear, quality.

AHHOTanMsa. XOHMHIOBaHUe 3y04YaTbIX KOJIeC NOHWXKaeT IIyM M yMeHblLIaeT TpeHHe B
MexaHu3Me. H3BecTHO, 4YTO BeepHOEe paCIOJIOKEHHE pe30B I0CJe XOHUHIOBaHUA
NO03BOJIAET yAEepKMBAaTh Ha MOBEPXHOCTSAX 3yObeB CMAa304YHYI IJIEHKY TOJIIMHOW 3..5
MKM U TeM CaMbIM [NOHU3UTb U3HOC 3yObeB NPH 3KCIIyaTayuu. OnpeJiesieHo, YTO CXeMOH
XOHUHTOBaHUSA 3y04YaThbIX KOJIEC C BHYTPEHHUM 3allellJIeHHeM MOXXHO JOOUThCS 60J/bllel
TOYHOCTH 110 CPABHEHHIO CO CX€MOM BHEILHEro 3aLelJIeHUs.

Ki1roueBsble c10Ba: TpeHUe, CMa304YHas MJIEHKA, U3HOC 3yObeB, TOYHOCTb.
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YK 621.7.043
WCCJEJNOBAHME BBITSXKKU /151 OCECUMMETPUYHOM JIETAJIU U3
BUMETAJIVIA CITIPUMEHEHHMEM INPOT'PAMMHOTI' O KOMIIJIEKCA
«AUTOFORM»
RESEARCH OF DRAWING FOR AXIALLY SYMMETRICAL DETAIL FROM BIMETAL
USING «<AUTOFORM» SOFTWARE

10.I1.KyukoBcku# — Mmaructp, C.A.TUunajauH - K.T.H., IOLLeHT
MoCKOBCKHM rocy/JapCTBEHHbIA MAalIMHOCTPOUTEIbHBIN YHHUBepcuTeT (MAMU)
yura.kuchkovskij@yandex.ru

Abstract. Application of new materials with improved performance requires not only a
quality improving of the finished product but also reprocessing and full changing of the
technology process. Modification or alteration of the technology process for manufacture
inside any enterprise is associated with high material costs for their implementation.
Therefore, it was carried out computer simulations of the drawing process for an axially
symmetrical detail from the multilayer bimetallic preform. The result shows a possible
replacing for the single-layer preform by the bimetallic one without changing of the
process.

Key words: bimetal, plastic deformation, composite material, computer simulation.

AHHOTanuda. [[puMeHeHUe HOBBIX MaTEpPUAJIOB C YJYYLIEHHbIMHU 3KCIJyaTalMOHHBIMHU
WJIU TEeXHOJIOTUYeCKMMHU CBOMCTBAaMM O3HayaeT He TOJIbKO IMOBBbILIEeHWEe KadecTBa
rOTOBOT0 U3/eJINs, HO U NepepaboTKYy, a IOPOU U NOJIHOE U3MEHEHUE, TEXHOJIOTUYEeCKOT0
npoiecca. /lopaboTka WM HM3MEHEHHE TeXHOJIOTMYEeCKOro Mpoliecca MPOu3BOJACTBA Ha
JIIOOOM TMpeANPUATHU CBSI3aHbl C OOJIBIIMMU MaTepUalbHBIMU 3aTpaTaMH Ha HUX
peanusauuio. [loaToMy ObLIO NpPOBeJeHO KOMIBIOTEPHOE MOJeJUpPOBaHHE Mpolecca
BBITSDKKU [/  OCECUMMETPUYHOW JieTajJu U3 MHOTOCJONMHON OUMeTalJIMYeCKON
3aroTOBKU. B pesysbTaTe Noka3zaHa BO3MOXXHOCTb 3aMeHbl OJHOCJOWHOM 3aroTOBKHU
6uMeTa/IIn4eCcKor 6e3 N3MeHeHUs TeXHOJOTUYeCKOT0 MpoLecca.

KioueBble cji0Ba: GuMeTasls, mjacTudeckas gedopmaliys, KOMIO3UTHBIM MaTepual,
KOMIIBIOTEPHOE MO/JleJINPOBaHHUeE.

HAJEXXHOCTb TEXHOJIOTUYECKOM CUCTEMBI
B YCJI0BUAX BJIMAHUA IPPEKTA CAMOA®PPHNHHOCTH
RELIABILITY OF TECHNOLOGICAL SYSTEM
WHEN THE SELF-AFFINITY PROPERTY EFFECTS

II.1.JIbicOK - cTyAeHT, P.U.3aliHeTAUHOB - /.T.H., mpodeccop
MocKOBCKHM rocy/jlapCTBEHHbIN YHUBepCUTeT NyTel coobuenusa (MUUT)
polina-Ilpi@mail.ru

Abstract. Technology system is a set of elements - devices, machines and accessories,
combined internal communication and functioning as a unit. The relationship between the
elements realizes material, energy and information flows. The research aim is identification
of the flow’s self-affinity property and its impact on the reliability of technological system.
Keywords: reliability, self-similarity, self-affinity, technological system, wavelet analysis.

AHHOTanMsa. TexHoJIOTMYecKash CUCTeMa MpeJCTaBAsieT COO0M COBOKYNHOCTb 3JIEMEHTOB:

dllllapaToB, MallIHWH W BCIIOMOTI'aTE€JIbHbIX yCTpOﬁCTB, 06'be,HI/IHeHHbIX BHYTPEHHHUMH
CBA3AMH H (1)YHKLI,I/IOHI/Ipy}OI_U,I/IX KaK €eJHWHOE IieJioe. CBs3b Mexay 3JIEeMEHTaMHu
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OCYLIECTBJ/ISIIOT MaTepUa/ibHble, JHEpreTUYecKMe U WHPOPMALMOHHbIE MOTOKHU. llesbio
MCCJIeIOBAaHUSA SIBJISIETCS BbISIBJIEHHE CBOHMCTBA caM0apPUHHOCTH TOTOKOB U €0 BJUSHUS
Ha Ha/JIeXKHOCTb TEXHOJIOTUYECKOU CUCTEMBI.

KiloueBble cj0Ba: HaJleXXHOCTb, camonojobue, camoadpPUHHOCTb, TEXHOJIOTHYECKAS
CUCTEMA, BEHBJIET-aHATHU3.

UMUTALUOHHOE MOJAE/INPOBAHUE ®YHKIMOHUPOBAHUA 414
"KEJIE3HO/IOPOKHOY TEXHUYECKOH CUCTEMbI
THE SIMULATION OF THE RAILWAY TECHNICAL SYSTEM

M.B.Makapos - ctyzeHT, P.U.3aiHeTAUHOB - /.T.H., 1po.
MoOCKOBCKHM rocyJapCTBEHHbIN YHUBepPCUTET nyTeu coobienus (MUNUT)
prol00maxim@gmail.com

Abstract. With the development of new software tools it is possible to take into account a
variety of factors and improve the reliability of railway technical system. In particular, well
proved simulation software which objective is to reproduce of all features of the
movement, including development of process in time. The article shows an example of the
simulation model on the base of AnyLogic software which works on a circle railway route.
Key words: simulation, AnyLogic, control, railway technical system.

AHHoTanuda. C pa3BUTHEM HOBBLIX INPOTPAaMMHBIX CPEJCTB IMOABJAAETCA BO3MOXHOCTb
y4ecTb pa3HOoo6pa3Hble GaKTOPHI, IOBBICUTH HaZEKHOCTb U 3QpPEKTUBHOCTD yIIpaBJIeHUs
TeXHUYeCKMMU cUCTeMaMU. B yacTHOCTH, cebs1 XOpoI1I0 3apeKOMeH/10Bald NpOorpaMMHble
CpeZicTBa MMMTALMOHHOTO MOJEJUPOBaHUs, OCHOBHOW LieJIbl0 KOTOPBIX SBJISAETCH
BOCIIpOM3BeJleHHe BCeX O0COOEHHOCTeH QYHKIMOHUPOBAHUA TEXHUYECKOU CHUCTEMBI,
BKJIIOYasl pa3BUTHEe Ipolecca BO BpeMeHM. Pa3paboTaHa HMMHUTALMOHHAsA MOJesb
GYHKIIMOHUMPOBAHUSL KOJIbLIEBOM >KeJIe3HOJO0POXXKHOM TeXHUYEeCKOW CHUCTEMbI C LeJblo
NOBbILIEHUS €€ HaA&KHOCTH. MMUTanMOHHasd MoJesb pas3paboTaHa Ha OCHOBe
nporpaMMHoOro komiuiekca AnyLogic.

KiroueBble cj10Ba: MMUTALMOHHOE MoZieiMpoBaHue, AnyLogic, TexHM4ecKkas cucTeMa.

Y/IK 621.7.04
AHAJIN3 TEXHOJIOTUYECKOTI'O ITPOLECCA U3rOTOBJIEHUA JUCKA
BOPOHbI
ANALYSIS OF TECHNOLOGICAL MANUFACTURING PROCESS FOR HARROW
DISC

I''A.ManracapsH - ctyzeHT, E.B.KpyTuHa - K.T.H., JOLleHT
MockoBCKHU# Tocy/JapCTBEHHbIA MAalIMHOCTPOUTEIbHBINA YHUBepcUuTeT (MAMU)
George. M. A@yandex.ru

Abstract. The technological process of manufacturing the harrow disc is analyzed, and an
alternative one is proposed while specifying the benefits and expediency of its application.
Key words: harrow disk, laser cutting, manufacturing.

AHHOTaUMs. AHA/IM3UPYETCS TEXHOJOTUUECKHUH MPOLeCC U3rOTOBJIEHHUS JUCKA OOPOHBI U
npejJaraeTcs ajJbTEePHATUBHBIA C yKa3aHHEM NPEUMYLIeCTB U 11eJ1ec006pa3HOCTH ero
IpPUMEeHEeHUS.

KiroueBble cs10Ba: 60poHa, AUCK, Jla3epHasi pe3Ka, TEXHOJIOTHs.
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Y/IK 621.822
MOBBINIEHUE KOPPEKTHOCTH CTATUCTUYECKOM YIIPABJIIEMOCTH
A1 TEXHOJIOT'MYECKHUX ITPOLECCOB OBPABOTKH
INCREASING CORRECTNESS OF STATISTICAL CONTROLLABILITY FOR
TECHNOLOGICAL TOOLING PROCESSES

K.A.MapanuueB - ctyzeHT, C.JI. [leTyX0B - K.T.H., JOL|eHT
MockoBCKHH rocyiapCTBEHHbIN MAlIMHOCTPOUTEbHBIA YHUBepcuTeT (MAMMU)
Tmsh.mami@yandex.ru

Abstract. Mathematical method of predicting the performance indicators for the tooling
process is proposed. Some theoretical distribution laws are identified with sufficient
reliability. They approximate the empirical distributions for the accuracy parameters of
machining the parts. An increase of the prediction reliability for the considered accuracy
indicator is substantiated.

Key words: technological processing, reliability, forecasting accuracy, quality control,
distribution laws.

AHHoTapma. [lpeasaraeTca MaTeMaTH4eCKUH MeTOJ, NPOrHO3MPOBAaHUs IoKasaTesel
TEXHOJIOTUYECKOTO Ipolecca 06paboTKU. BelfiesieH psJy TeopeTHYECKUX 3aKOHOB
pacnpejesieHusi, KOTOpbIe C JI0OCTaTOYHOM [JIOCTOBEPHOCTHIO AMIPOKCUMUPYIOT
SMIIMPUYECKHE pacnpejie/ieHUsT MapaMeTpPoB TOYHOCTU MeXaHUYECKOW 06paboTKu
fetaned. OOOCHOBaHO TOBBIIIEHHWE HAJEXHOCTH MPOrHos3a paccMaTpUBaeMoro
nokasareJist TOYHOCTH.

KiloueBble cjl0oBa: TEXHOJIOTMYECKUH TPOLIECC, HAAEXKHOCTb, MPOrHO3UPOBAHHUE
TOYHOCTH, YIIpaBJIeHHEe KaueCTBOM, 3aKOHbBI pacnpe/iesieHusl.

Y/IK 62-231.31
IEINNOYKH WIAPHUPHbBIX MEXAHWU3MOB I1.JI.YEBBILIIEBA

P.L.CHEBYSHEV CHAIN HINGE MECHANISM

A.B.MuTpoxoBa - CTyleHT
MoCKOBCKHMM aBUALlMOHHBIN UHCTUTYT
dianaa2016@mail.ru

Abstract. In this paper we study the transmission of rotary motion using the lever
mechanisms. Mechanisms are connected in a daisy chain. It proved uneven in terms of
transmission of rotation angular velocity. The problem of reducing or eliminating non-
uniformity of the rotation due to the phase shift in the connecting links.

Key words: hinge mechanism, hinge, arm.

AHHoOTanMsa. B pabore pemaerca 3aZaya nepejadyd BpallATeJbHOTO [JBWXKEHUS C
IOMOIIIbI0 PBbIYAXKHBIX MEXaHU3MOB. MexaHU3Mbl COeJUHEHbl B MOCJIeJ0BaTEJbHYIO
1enoyky. /lokazaHa HEpaBHOMEPHOCTb lepe/iayu BpallleHUsI B CMbICJIe YTJI0BOM CKOPOCTH.
CoopmMysiupoBaHa 3aZjaya yMeHbIeHUS WM TOJIHOTO YCTpPaHEeHUsT HepaBHOMEPHOCTHU
BpallleHHs 3a CUET $a30BOTo CABUra B COEJUHUTENbHbIX 3BEHbSIX.

Knwo4yeBsble c/10Ba: LIapHUPHbBINA MEXaHU3M, IIAPHUD, pblyar.
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Y/IK: 534.1,517.9 .
O CBOUCTBAX TPAH3UTOPHbIX CUCTEM

ON SOME PROPERTIES OF TRANSITORY SYSTEMS

K.E.Mopo030B - cTyieHT
HHTY um. Jlo6aueBckoro
kirwamath@gmail.com

Abstract. We consider the two-dimensional system, which occurs in the flutter problem.
We assume that this system is transitory (one whose time-dependence is confined to a
compact interval). In this report we investigate the future vector field depending on the
non-conservative perturbations. We obtained formulas describing the transition map in the
Hamiltonian case for linear transition function.

Key words: transitory system, separatrix, limit cycles, attractors, flutter.

AHHOTanuda. PaccMaTpuBaeTcs JByMepHasi CUCTEMa, K KOTOPOM MPUBOAMUT 3ajaya O
dsatTepe naHenu. [lpejmnosiaraeTcs, 4YTO CUCTeMa SIBJSETCS TPaH3UTOPHOM, TO eCTb
HEaBTOHOMHOM JIMIIb HA KOHEYHOM NMpPOMeXyTKe BpeMeHU. B 1aHHOW paboTe usydyaeTtcs
Oyayliee BEKTOpPHOe ToJie B 3aBUCMMOCTU OT BeJWYHMHbl HEKOHCEPBATHUBHOTO
Bo3MylleHUsA. [losyyeHbl QopMyJsibl, ONHKCBIBAKOLUE OTOOpaKeHHWe IepexoJia B Cly4dae
JIMHENHOUN QYHKIIMU Nepexo/a.

KiiroyeBble cCJ10Ba: TpaH3WTOpPHAsA CUCTeMa, CeNapaTpuUChbl, IMpeJesibHble LUKJbI,
aTTpaKTophbl, pJiaTTep.

IKCIIEPUMEHTAJIbHAA OHEHKA (MCCJIEAOBAHHME) IPOYHOCTH
AETAJIEY, IIOJIYYAEMbIX HA 3D IIPUHTEPE
EXPERIMENTAL EVALUATION (RESEARCH) FOR STRENGTH PARTS PRODUCED

ON A 3D PRINTER

0.B.Haymos - ctyzeHT, I.B.MockBUTHH - A.T.H., A.H.IlonskoB - k.T.H. M.C.Ilyrayes,
HWHcTuTyT MamimHoBeaeHud UM. A.A. biiaronpaBsosa PAH
Naumov57.on@gmail.com

Abstract. Determined mechanical properties of plastics, used for 3D printing. Received the
law deformation resistance thermoplastics. The results of the comparison of the strength
properties of the PLA and ABS plastic for 3D printing.

Key words: 3D print, strength, PLA, ABS.

AnHoTanuda. OnpeziesieHbl MexaHU4YeCKHe CBOMCTBA IJIACTUKOB, WCHoJib3yeMble id 3D
neyaTu. [losiydeHbl 3aKOHbI CONPOTHUBJIEHUS [JePOPMHUPOBAHUIO TEPMOILJIACTUKOB.
[IprBeseHbl pe3ybTaTbl CPAaBHEHUS NPOYHOCTHBIX CBOUCTB PLA- u ABS- nyiacTukoB a4
3D nevarn.

KiioueBsle ciioBa: 3D npuHTep, npo4yHOCTb, PLA- 1 ABS- nuiacTuku.
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Y/IK 629.4.02
AHAJIN3 IUHAMWYECKOW HATPYKEHHOCTH /15 TOPLIEBOM CTEHBI
KPbITOT'O I'PY30BOI'O BAI'OHA C YYETOM CXEMbI KPEIVIEHUA I'PY3A
ANALYSIS OF THE DYNAMIC LOADING OF THE END WALL OF THE BOXCAR
TAKING INTO ACCOUNT THE CARGO FASTENING SCHEME

M.C.Haxa6uHa - CTyJIEHT
BpAHCKUN rocyiapCTBEHHbIN TeXHUYECKUM YHUBEPCUTET
naxabina@yandex.ru

Abstract. The paper analyses the dynamic loading of the boxcar end wall in shunting
collisions taking into account the various schemes of cargo fastening. First of all the work
defines dynamic forces acting on the end wall in shunting collisions with using a solid
model of boxcar, augmented subsystem «cargo on pallets». In the second part the
evaluation of the stress-strain state of the suppoting structure of the end wall was
performed using detailed finite element model.

Key words: the boxcar, the end wall, the stress-strain state, the dynamic loading, the finite
element modeling.

AHHOTauMs. BrilosHeH aHa/lM3 AMHAMUYECKOW HArpy>KeHHOCTU [JI1 TOPLLEBON CTEHBI
KPBITOTO TPy30BOTO BaroHa NpHW MaHEBPOBBIX COYAAPEHUSX C YYETOM PA3JUYHbBIX CXEM
KpelieHus rpy3a. Ha mepBoM sTamne paboThbl C UCNOJb30BAaHUEM TBEP/IOTEJbHON MOJENHU
KpPBITOTO TPYy30BOTO BaroHa, /JOINOJHEHHOW NOJCACTEMOM «Ipy3 Ha HaJjeTax»,
omnpejesieHbl JUHAMUYECKUE YCUIIUS, JeUCTBYIOLHE HAa TOPLEBYIO CTEHY IPU MaHEBPOBBIX
pabortax. Ha BTopoMm 3Tame ¢ MUCo/Jb30BaHUEM JIeTaJIM3UPOBAHHON KOHEYHO-3JIEMEHTHOU
MO/IeJIM BBITIOJIHEHA OlleHKA HampshKeHHO-/1eOPMHUPOBAHHOTO COCTOSIHUSA JJis Hecylen
KOHCTPYKILIMU TOPLEBOU CTEHBI B COCTAaBE Ky30Ba.

KiroyeBble cCj10Ba: KpBITbIM TpPy30BOM BaroH, ToOpLeBasg CTEHa, HaNpsSXXEeHHO-
JlebopMHUpPOBAaHHOE COCTOSIHME, JMHAMMU4YecKass HarpyKeHHOCTb, KOHEYHO-3JeMeHTHOe
MoO/ieJIMpOBaHHUe.

YAK 517.9; 539.3; 519.6
UCCJIENOBAHUE JUHAMHWYECKOH YCTOMYHUBOCTHU ABCOJIIOTHO
I'MBKOTI'O CTEP?KHA B IIOTOKE BO31YXA
INVESTIGATION OF THE DYNAMIC STABILITY ABSOLUTELY FLEXIBLE ROD
INTO THE AIR STREAM

®.P.HuzameTANHOB - cTy/1eHT, ®./I.COPOKHUH - A.T.H., mpodeccop
MI'TY um. H.2. bBaymana
fedya-92@list.ru

Abstract. Calculation algorithm for tensely-deformed state of absolutely flexible rods
interacting with the external air stream is proposed. It is based on a replacement of the
continual mechanical system by a discrete set of straight finite elements and concentrated
masses. Differential equations of the mass motion taking into account the aerodynamic
loads and dissipative forces were integrated numerically. This allows to find an equilibrium
position of the flexible rod in the flow and critical flow velocity beyond which the intense
vibration of the rod begins.

Key words: absolutely flexible rod, aerodynamic load, finite element, numerical
integration, dynamic instability, self-excited oscillations.
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AnHoTtanusa. IllpeasiokeH  alropuTM  pacyéTa  HanpsKEHHO-AePOPMHPOBAHHOTO
COCTOSIHUSI abCOJIIOTHO TMOKHUX CTep>KHel, B3aUMOJIeMCTBYIOIIUX C BHEUIHUM [OTOKOM
BO3/lyXa, OCHOBAHHbIN HAa 3aMeHe KOHTUHYaJIbHOU MeXaHU4eCKOM CUCTEMbI AUCKPETHBIM
HAaboOpoM TNPSAMOJIMHEMHBIX KOHEYHBIX 3JIEMEHTOB M  COCPeJJOTOYEeHHBbIX Macc.
JuddepeHnpasibHble  ypaBHEHUS]  JBWXKEHHS  MacC, 3allMCaHHble C  Y4YE€TOM
a’poiMHAMUYECKUX Harpy30K W JUCCUNATHUBHBIX CUJI, IPOMHTErPUPOBAHbI YUCJIEHHBIM
MEeTO/I0M, YTO M03BOJIMJIO HAUTU KaK MOJI0KEeHHEe paBHOBECHUSI TUOKOTO CTEPXKHS B IIOTOKE,
TaK M KPUTHUYECKYI0 CKOPOCTb IIOTOKA, MPH MpPEeBbIIIEHUWH KOTOPOW HAUYMHAKOTCA
WHTEHCHBHbIE BUOPALIMU CTEPIKHS.

KinoueBble cji0Ba: abCOJIIOTHO THUOKHHM CTep)KeHb, a’spoJuHaMMUYecKass Harpyska,
KOHEYHbIA 3JIEMEHT, YHUCJEHHOE WHTErpUpoOBaHUeE, JUHAMHUYECKass HEYCTOWYUBOCTb,
aBTOKOJIEOAHUS.

Y/IK 519.62, 531.395
PA3PABOTKA METOZA YUC/IEHHOI'O MHTETPUPOBAHUA

HEJTUHEHHBIX JU®PEPEHIIUANBHBIX YPABHEHU IMHAMUKH HA
OCHOBE MATPUYHOM 3KCIIOHEHTHI
METHOD OF NUMERICAL INTEGRATION FOR NONLINEAR DIFFERENTIAL
EQUATIONS OF DYNAMICS BASED ON MATRIX EXPONENTIAL

®.P.HuzameTanHOB - cTy/ieHT, ®./I.COPOKHUH - A.T.H., mpodeccop
MI'TY um. H.3. BaymaHa
fedya-92@list.ru

Abstract. The method of numerical integration for the systems of differential equations
based on the matrix exponential is adapted to solve the nonlinear problems of dynamics.
Efficiency of the proposed modification in solving test problems described by rigid
differential equations is evaluated.

Key words: matrix exponential, explicit method of numerical integration, finite element.

AHHOTanMa. MeToJ, YMCJIEHHOTO WHTErpupoBaHusA cucTeM JUbdepeHUaTbHBIX
ypPaBHEHMH, OCHOBAaHHBIM Ha MATPUYHOU DIKCIIOHEHTE, aJalNTHPOBAaH K pelIeHHUI0
HeJIMHEMHBIX 3a/a4 JUHAaMUKU. OueHeHa 3¢peKTUBHOCTD Npe/I0’KeHHON MoJuduKal U
IpU pelleHUU TeCTOBbIX 3a/iad, OIMUCBIBAEMBIX >XEeCTKMMHU JUPdepeHMalbHbIMU
ypaBHEHUSIMH.

KiroueBble c/10Ba: MaTprUyHasd 3KCIIOHEHTA, AIBHBIM MeTO/, YMCJIEeHHOTO UHTErPUPOBaHK4,
KOHEYHBIU 3JIeMEeHT.
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Y/IK 621.785
OLEHKA 39PEKTHUBHOCTHU TEXHOJIOT'NU UIIA AJ1A METAJIJIOB
EFFECTIVENESS ESTIMATION OF IPN TECHNOLOGY FOR METALS

®.P.HuzameTANHOB - cTy/ieHT, [.B.MOCKBUTHH - J.T.H., Tpodeccop
WUHCTUTYT MalinHOBeAeHUs UM. A.A. biiaroupaBosa PAH (MMAILI PAH)
fedya-92@list.ru

Abstract. lon-plasma nitriding (IPN) is a kind of chemical-thermal processing (CTP) of
parts in the glow discharge plasma, which has a number of advantages over the traditional
methods of CTP. The essence of the IPN method is to initiate a pulse glow discharge in a gas
mixture between the nitrided products and the wall of the vacuum chamber. The main
advantages of the IPN are the possibility of controlling the structure of the resulting
nitrided layer to provide the desired properties, zero environment pollution, economy,
absence of metal deformations and, consequently, there is no need for finishing.

Key words: ion-plazma nitriding process, thermochemical treatment, microhardness, wear
resistance.

AHHoTanmsa. HoHHo-ns1a3MeHHoe a3oTtupoBaHue (MIIA) - pa3sHOBUJHOCTb XHWMMKO-
TepMU4eckor 06paboTku (XTO) gerasied B IJa3Me TJIEWIEro paspsja, obJiajarolas
psSZOM NpPEeUMyILIeCTB MO CpaBHEHUIO € TpaAuuUuoHHbIMU MeToaaMu XTO. CyTb meToja
UIIA 3ak/to4aeTcss B BO30YXKJeHUM UMIYJIbCHOTO TJIEIOLIEro pas3psja B ra3oBOM CMecH
MeX/Jy a30THPYeMbIMH H3JeJUAMHU W CTEHKOM BaKyyMHOMW KaMmepbl. OCHOBHBbIE
poctouHctBa MIIA - 3TO BO3MOXKHOCTb yIpaBJeHUS CTPYKTYpPOM MOJIy4aeMoro
a30TUpyeMoOro cJjosi AJs obecriedeHUs1 TpebyeMbIX CBOWCTB, HyJIEBOe 3arpsi3HeHue
OKpy>Kalllell cpeAbl, 5KOHOMHUYHOCTb, OTCYTCTBUe JedopMalMu JeTaju U, Kak
caeACTBUE, HE0O6X0AMMOCTH GUHHUIIIHON 06pPabOTKH.

KiroueBble c/10Ba: MOHHO-MIJIa3MEHHOE a30TUPOBaHUE, XMMUKO-TepMUUecKasi 06paboTKa,
MHUKPOTBEPJOCTb, U3HOCOCTOUKOCTb.

YJK 534.1
PACYET IMHAMHWYECKHUX HATPY30K HA ABTOMOBHUJIBHOE
KOJIECHOE LIACCH
CALCULATION DYNAMIC LOADS ON A AUTOMOTIVE WHEEL CHASSIS

A.A. HukuTuH - ctyjeHT, B.U. lllep6aKoB - K.T.H., IOI[eHT
MocKOBCKHH rocyAapCTBEHHbIM MalIMHOCTPOUTENbHBIA YHUBepcuTeT (MAMMU)
5657170@gmail.com

Abstract. The dynamic model was built and mathematic model automotive wheeled
chassis that matches to it was constructed. On the their basis the calculation of dynamic
loads metal framework, that arised in operating intensive and short-term inpact impactor
was conducted. The example of calculation of real construction was descried.

Key words: dynamic model, mathematic model automotive wheeled chassis, vibrations of
the mechanical system, the reaction of the mechanical system by an impact.

AHHOTanMs. PaspaboTaHa AUHaMUYecKasd U MaTeMaTH4yecKash MOJieJlb aBTOMOGHUJ/ILHOTO
KOoJIeCHOTO Iacch. Ha uX OcCHOBe mpoBeJeH pacyeT [JUHAMUYeCKHX Harpy3ok B
MeTa/JIOKOHCTPYKLUSAX I1aCCH, BO3HUKAKLUX MPU 3KCIJIyaTalMOHHbIX MHTEHCUBHBIX U
KpPaTKOBPEMEHHbIX BO3/IeMCTBUSAX YJIAPHOTO THIA. PaccMOTpeH mnpuMep peasbHOU
KOHCTPYKIIUH.

Kiwo4yeBble ci0Ba: JuHaMUYecKass MOJieslb, MaTeMaTHUUecKass MO/JeJlb, KOJIECHOe LIacCH,
KoJIe6aHUsI MeXaHUYEeCKOM CHUCTeMbl, peaklUsl MeXaHUYeCKOM CHUCTeMbl Ha yJapHoe
BO3/leliCTBUE.
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Y/IK 621.822
INOBBIINEHUE KOPPEKTHOCTH OLEHKH ®YHKIIMOHAJIBHOT'O
3A30PA POTOPHOI'O ATPET'ATA
IMPROVING CORRECTNESS OF EVALUATION FOR FUNCTIONAL GAP IN ROTOR
UNIT

A.Il.HukonaeB - ctyzeHT, C.JI.IleTyX0B - K.T.H., JOL|eHT
MockOBCKHH rocysapCTBEHHbIM MalIMHOCTPOUTEbHBIA YHUBepcuTeT (MAMMU)
Tmsh.mami@yandex.ru

Abstract. The change in the functional gap of the rotor units under dynamic loads during
their operation is evaluated. A scheme of loading the rotor is constructed, calculations are
made and the importance is confirmed of the influence of the elastic radial deformations in
the rotating rotor on the value of the functional gap. The ways of ensuring the nominal size
of the gap are suggested.

Key words: rotary units, assembling, precision, technological reliability, elastic
deformation performance, finite element method.

AHHoTanmsa. OueHUBaeTCcs U3MeHeHUe QYHKIMOHAJbHOIO 3a30pa POTOPHBIX arperaToB
o/, AeCTBUEM JAMHAMUYECKUX HArpy3oK B Mpoliecce 3KcmayaTanuu. CocTaByieHa cxeMa
Harpy>kKeHusl POTOpa, BBIMOJHEHbl pacyeThl U MOATBEpPXKJeHa 3HAYUMOCTb BJIHUSHUSA
YOpYyTUX  pajilajbHbIX JlebopMallMid  Bpalllalollerocsi poTopa Ha  BeJUYUHY
dyHKIMOHa/NbHOTrO 3a30pa. [IpeasioxkeHbl MyTH obecriedeHUss HOMUHAJIbHON BeJMYHUHbI
3a3opa.

KioueBble c/I0Ba: poOTOpHbIE arperaThbl, cOOpPKa, TOYHOCTb, TEXHOJOTHYECKAS
Ha/IeXKHOCTD, YIIPYrUe 3KCIIyaTalMoHHbIe JedopMaly, METO/, KOHEYHbBIX 3JIEMEHTOB.

Y/IK 62-231.31
YHUBEPCAJIbHAA HIATAIOIIAA IIVIAT®OPMA /11 OCBOEHUA
TYH/IPbI, APKTUKHU Y LLIE/1b®O0BbIX OBJIACTEN

STEP UNIVERSAL PLATFORM FOR DEVELOPMENT ARCTIC FND SHELF AREAS

J.A.JlanuamBuUIM - cTyAeHT, A.A.CKBOpILOBA — CTyIEHT
MoCKOBCKHM aBUALMOHHBIX UHCTUTYT
elvinapa@plive.ru

Abstract. Designed and manufactured model of the walking platform , multi-purpose.
Walking machine is made of mechanisms Chebyshev. Two versions of the machine. The
first embodiment has four such mechanism, and the second eight. The machine can move
around on the high shelf supports. A new environmental hazards leaching of soil - foot
support and a way to prevent it.

Key words: hinge mechanism, stepping mechanism, lever hinge shelf.

AHHoTanMsa. PaspaboTraHa W  UM3roTOBJeHa MoOJesb IIaraloled MmaaTPopMbl
MHOTIOLleJIeBOT0 Ha3HaveHud. lllararminada MamyMHa U3roToBJ€HA Ha OCHOBE MEXaHU3MOB
[1.JL.Ye6nb1ueBa. IlpesioxeHsl jBa BapuaHTa MallWHbL. [lepBblil BApUaHT UMeEET 4YeThbipe
TaKMX MeXaHM3Ma, a BTOPOW BoceMb. MallMHa MOXeT IepejBUraTbCcAd MO Liejabdy Ha
BbICOKMX omopax. OGHapy>XeHO OIlaCHOe 3KOJIOTMYeCKOe siBJieHWe BBbIMbIBAaHHUSA TPYHTa
CTONOM-0MOPOM U PeAJIOKEH CIOCO6 ero NpeoTBpallleHUsl.

Kinrw4yeBble cj0Ba: IIapHUPHBIM MexaHWU3M, lIAralliMid MeXaHW3M, pblyar, LIAPHHUP,
mesabod.
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YJK 621.77
O/IHO30HHAA ITPOKATKA «OTCTABAHHA»

SINGLE-BAND ROLLING BACKLOG

Y.A.IlepuykoBa - ctyZeHTKa, JI.C.KoxaH - A.T.H., npodeccop
MoCKOBCKHM rocyJapCTBEHHbIA MAalIMHOCTPOUTEbHbIN YHUBepcuTeT (MAMU)
Uliana_perzikova@mail.ru

Abstract. A specific example is shown that for single-band rolling, compared with two-
band rolling, the force is reduced by a quarter.
Key words: single-band rolling, tension, thickness.

AHHoTanMsa. Ha KOHKpeTHOM mIpuMepe NOKa3aHO, YTO IPU OJHO30HHOW IpOKAaTKe IO
CpPaBHEHMIO C BYX30HHOM NIPOKATKOU, HEU3BeCTHAs CUJIa YMEHbLIAeTCs Ha YeTBEPTb.
Ki1rouyeBble c/10Ba: 0JHO30HHASA IPOKATKA, HANIPSHXKEHHUeE, TOJNLAHA.

Y/IK 623.4.084.8
OLEHKA ITPOYHOCTH 141 KAMEPDBI YIIPABJIEHUA PYJIAMHU PAKETbI
«3EMJIA-BO31YX»
STRENGTH EVALUATION FOR CONTROL CHAMBER TO RUDDERS OF LAND-AIR
ROCKET

B.C.IlonoB - ctyaeHT, HJI.OcMNoOB - K.T.H., Ao1ieHT, U.C.Ya6GyHMH - K.T.H., JOI|€HT
MoCKOBCKHH roCyJapCTBEHHbIA MAlIMHOCTPOUTENbHbIA YyHUBepcUuTeT (MAMMU)
vlad04_68@mail.ru

Abstract. The thermoelastic state for a chamber of the powder pressure accumulator is
considered from the standpoint of strength and bearing capacity for the structural
elements of the device, including established the operation possibility without failure. The
analysis is performed in three-dimensional formulation by the finite element method in the
software package ANSYS.

Key words: finite-element analysis, thermoelastic state, strength.

AHHOTanuda. PaccMoTpeHo TepMoOynpyroe COCTOsIHME KaMepbl IOPOXOBOT0 aKKYMYyJISITOpa
JlaBJIeHUs C MO3UIMU NPOYHOCTHU U HECYLeN CIOCOOHOCTH KOHCTPYKTHUBHBIX 3J1€MEHTOB
YCTPOMCTBA, B T.4. YCTAHABJMUBAETCS BO3MOXHOCTb 3KCILJIyaTalldUu akKKyMyJisiTopa 6e3
paspyuieHusl. AHaJiM3 BBIIOJHEH B TpPEXMEPHOW IMOCTAHOBKE METOJOM KOHEYHBIX
3JIEMEHTOB B IporpaMMHOM KoMIiekce ANSYS.

KiroueBble €/10Ba: KOHEUHO-3JIEMEHTHbIN aHa/IU3, TEPMOYIPYyroe COCTOSIHUE, IPOYHOCTb.
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VIK
PACYET JMHAMUYECKHX U TPOYHOCTHBIX XAPAKTEPUCTHK BAJIA
CHELIMAJIBHOTO HASHAYEHM A
CALCULATION OFDYNAMIC AND STRENGTH CHARACTERISTICS TREE SPECIAL

PURPOSE
A.A.llonuyc - cryaenTt, B.U.1llep6akoB - K.T.H., npodeccop
MoCKOBCKHH rocysapCTBEHHbIM MalIMHOCTPOUTENbHBIA YHUBepcuTeT (MAMMU)
evildead77@rambler.ru

Abstract. Verification calculation of shafts on static strength to carry out the joint action of
bending , twisting and longitudinal forces . We consider the two modes when the direction
of rotation of the helix and the tooth coincide and not coincide ... . The calculation of the
shaft fatigue resistance . The calculation is made on the basis of GOST 25504-82 "Methods
of calculating the characteristics of fatigue" , as well as recommendations R50-83-88 "
Calculations and tests of strength ." The calculation was made on the assumption of
regularity loading mode.

Key words: Shaft, strength.

AHHOTauMsa. BrillosiHEH NpPOBEpPOYHBIM pacyeT BajJiOB HA CTAaTUYeCKYyl0 NMPOYHOCTb Ha
COBMECTHOE JeWCTBHME HW3ruba, KpydyeHUs1 U NpPOJOJbHOU cuibl. PaccMoTpeHbl [iBa
peXxuMa, Korja HamnpaBJieHUsl BpallleHUsI U BUHTOBOW JIMHUU 3y6a COBIAJAIOT, a TaKXKe
KOT/la OHM He coBNajawT. [IpoBeseH pacyeT Bajia Ha CONPOTHBJIEHHE YCTaJOCTU B
NpeAIoJIOKEHNUU PEryAsipHOCTU pexkrMa HarpykeHus corsacHo 'OCT 25504-82 “MeToabl
pacyeTa XapaKTePUCTHUK ycTasocTU U pekoMeHaauui P50-83-88 “PacueThl U McnbITaHUSA
Ha IPOYHOCTB”.

KiroueBble cj10Ba: Baji, IPOYHOCTb.

YK 621.941
UIEHTUO®UKALIUA NAPAMETPOB IMHAMHWYECKOM MO/IEJIU IS
HINMAHAEJBHOIO Y3JIA TOKAPHOTO CTAHKA
IDENTIFICATION OF PARAMETERS FOR DYNAMIC MODEL
OF LATHE SPINDLE

P.I."PoBHbIH - acniupaHT, ®.C.CabUpoOB - A.T.H, npodeccop
MI'TY “CTAHKHUH”
rovnyj@ya.ru

Abstract. An approach is proposed to the identification of inertial-elastic parameters for
dynamic model of the lathe spindle as an example. A comparison of the initial parameters
method and the finite element method is performed implemented in various computer
programs that simulate the rotor systems.

Key words: identification of parameters, lathe.

AnHoTanms. [IpeasoxeH noAxo/ K uJeHTUGUKALUU MHEPLIMOHHO-YIIPYTUX NapaMeTpoB
JAUHaMHW4YeCKOM MOJeJIU Ha IpHUMepe WINHWH/EJAbHOT0 y3J1a TOKapHOTro CTaHKa. BelnmosiHeHO
CpaBHeHMe MeTOJa HayaJbHbIX [apaMeTpoOB U MeToJa KOHEeYHBbIX 3JIeMEHTOB,
peasIn30BaHHbIX B pa3/IMYHBIX IPOrpaMMax 110 MOJEeJIUPOBAHUIO POTOPHBIX CUCTEM.
Kiniwo4yeBsble cs10Ba: HaeHTUPHKaALMS TapaMeTPOB, CTAHOK.
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V/IIK 62-231.31
YCTOMYUBOCTD IHAPHUPHO 3AKPEIVIEHHBIX HAIIOJIHAEMBIX
KOHCTPYKLIUH
STABILITY PIVOTALLY FASTENED FILLS STRUCTURES
A.C.CaBacMHaA - CTy/JleHT
MoOCKOBCKHM aBUALMOHHBIX UHCTUTYT
asavasina @list.ru

Abstract. We study the stability of liquid-filled structures which are hinged.
Mathematically, the theorem on the minimum height of the center of mass of the system,
which should be installed near the hinged. Made layouts glasses a hinge suspensions, which
confirmed the correctness of mathematical calculations.

Key words: a hinge mechanism, the hinge, the center of mass.

AHHoTanmMsa. B pabGorte wucciaeayeTcs yCTOMYMBOCTb KOHCTPYKLHMH, IIapHUPHO
3aKpelJIeHHbIX W HalOJIHAEMBIX XUJAKOCTAMHU. MaTeMaTHyeCcKM [Jl0Ka3zaHa TeopeMa o
MHUHMMaJbHOM BBICOTE LEHTPa MacC CUCTeMbl, BOJU3W KOTOpPOM CJeyeT YCTaHOBUTH
IIapHUPHOE 3aKpelJsieHHWe. M3rotoBseHbl MaKeTbl CTAaKaHOB B IIAPHUPHBIX IOJBECAX,
KOTOpBbIe NOATBEPAU/IN IPABUIBHOCTb MaTeMaTU4YeCKUX PACYETOB.
KirroyeBble c/10Ba: lIapHUPHBIK MEXaHU3M, IIAPHUD, LEeHTP Macc.

Y/K 62-233/.9
BJIMAAHME NPE/JICTABJIEHUA NEPEMEHHOM YKECTKOCTH 3YEBEB HA
AUHAMUWYECKHUE ITPOLECCHI B IIEPEJAYE
INFLUENCE OF THE TEETH VARIABLE STIFFNESS PRESENTATION ON
DYNAMIC PROCESSES IN GEARING

JI.B. CaBesibeBa — aCIUpPaHT
TynbCKUN rocylapCTBEHHBIA YHUBEPCUTET
parfumopttorg@yandex.ru

Abstract. The effect of the presentation variable stiffness of meshing teeth on the results of
the study of the spur gear dynamics is examined. Recommendations on the choice of the
functional dependence of the stiffness from the angular coordinates are resulted.

Key words: gear, dynamics, mesh stiffness.

AHHoTanmsa. PaccMoTpeHo BiMsAHMe (GOpMbl NpecTaBJIe€HUS NEepeMEeHHOM >XeCTKOCTH
3alelIAI0UIMXCA 3yObeB Ha pe3y/bTaThl JAUHAMMKM NpPSMO3yO0H LMJIMHAPUYECKON
3ybuaToil nepenayd. I[IpuBeseHbl peKOMeHJAUUHW 1O BbIOOPY QPYHKIMOHAIBHOU
3aBHMCHMOCTH KEeCTKOCTH OT YIJ1I0BOM KOOPJAUHATHI.

KirroueBsble c10Ba: nepejjayu 3yo4yaThle, JUHAMUKA, }KeCTKOCTb 3allelJIeHUsl.
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Y/IK 621.791.65 .
UMIIYJIbCHO-AAYT'OBAA CBAPKA TABPOBbBIX COE/IMUHEHHUH
PULSED-ARC WELDING OF T-JOINTS

A.C.Cano>XKOB - CTY/IEeHT
IOpruHckuil TexHo10rM4ecKU UHCTUTYT (Puanasn) HauronanbHoro
YCC1e10BaTeIbCKOTO TOMCKOTO IOJIMTEXHUYECKOTO0 YHUBEPCUTETA
sapogkov94@mail.ru

Abstract. The ways of pulse-arc welding of T-joints for different thickness including their
special features are reviewed. The focus is on welding of the joints with the thickness of
more than 10 mm without pre-machining, which reduces the labor intensity and cost of
products. The technique of carrying out the corresponding experiment is developed and
the appropriate technological recommendations are given.

Key words: pulsed arc welding, T-joints, welded with full penetration.

AHHoTauusa. 06o03peBalOTCd CHOCOObI  MMIYJbCHO-AYTOBOM  CBapKuM  TaBPOBBIX
COeJMUHEHUHN [AJis pas3/IUYHbIX TOJUIMH, B T.4. UX 0cob6eHHOCTU. OCHOBHOEe BHHUMaHUE
yZeJleHO CBapKe COeJAWHEHUM C ToJIuHON OGosiee 10 MM 06e3 mpeABapUTESbHOU
MeXaHU4YeCKOM 00pabOTKH, 4YTO CHWXKAeT TPYAOEMKOCTb W CTOMMOCTb U3JIeJUMN.
PazpaboTraHa MeToJvKa TMpOBeJEeHUSI COOTBETCTBYHOLIETO0 I3KCIEepUMEHTA W JaHbl
TEeXHOJIOTUYeCKHe PeKOMEeHJal .

KioyeBble cJjioBa: MMIYJbCHO-AYTroBas CBapKa, TaBpPOBble COeJUHEHUS, I[OJIHOE
NpoIJiaBJeHHUe.

Y/K 621.433.2
COBEPIHIEHCTBOBAHME Y3JIA BOCIVNIAMEHEHHUA JIA ABC C

UCKPOBbIM 3A’KU'TAHUEM U JOBABKAMU I'OPIOYUXTA30B B
OBJIACTb MEXOJIEKTPOAHOI'O 3A30PA
IMPROVING THE IGNITION UNIT FOR THE INTERNAL COMBUSTION ENGINES
WITH SPARK IGNITION AND ADDITION OF FLAMMABLE GASES INTO THE

INTER-ELECTRODE GAP
J.I.Cadapos - ctyzeHT, B.A.ATUMOB — CTyJJeHT
BosarorpaZckui rocy;lapCTBEeHHbIM TEXHUYECKUHA YHUBEPCUTET
emin.safarov@mail.ru

Abstract. There is investigated the possibility of upgrading the ignition unit, providing
local micro-adding of hydrogen-containing gases immediately before spark formation into
the region adjacent to the electrodes of the spark plug. The addition of hydrogen to the fuel
can significantly expand the range of ignition, provide the reduction of consumption of the
prime fuel, particularly for low loads and in the idling regime, to reduce emissions of
unburned hydrocarbons and nitrogen oxides. The realization of the proposed approach
would reduce the consumption of hydrogen and synthesis-gas.

Key words: hydrogen, synthesis-gas, ignition unit, local agent.

AHHOTauMs. AHaNMU3UpyeTCs BO3MOXKHOCTh MOJIEPHU3ALMK y3Ja BOCIJIaMEHEHMUS,
06ecrevyrBalIlero  JIOKaJbHyl0  MHUKPOZO6GABKY  BOJOPOAOCOJZIEPKAIIMX  Tra3oB
HEIMOCPeACTBEHHO Mepesi HCKPOOOpa3oBaHUEM B 06/1aCTh, IPUMbBIKAIOIIYIO K 3JIEKTPOAaM
CBeYM 3akuraHus. [Jo6aBKM BOJOPO/JA K TOIMJIKMBY MO3BOJISIOT CYL[€CTBEHHO PACIIUPUTH
npezesibl BOCIIaMeHEHUS, 06eCIIeYUTb CHM)KEHHE Pacxo/ila OCHOBHOTO TOIJIMBA, 0CO6GEHHO
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Opyd MajblX HAarpyskax M B pPeXHUMe XOJIOCTOrO X0Jia, CHU3WUTb BBIOPOCHI HECropeBIIMX
YIJIEBOIOPO/IOB M OKCUJOB a30Ta. Peanr3alys npeasaraemMoro mo/xo/ia no3BoJUT CHU3UTh
pacxo/i BOJIOpo/ia U CUHTe3-Tra3a.

KiiroueBble c/10Ba: BOJ0PO/I, CAHTE3-Ta3, y3eJ BOCIVIaMeHeHHUs, JIOKa/IbHasd 106aBKa.

Y/IK 534.075.8
KOJIEBAHHUA CTOMKHU C TPY30M IIPU C/IYYAMHOM
KWUHEMATHYECKOM BO3EMCTBUU HA OIIOPY
OSCILLATIONS OF A RACK WITH A LOAD UNDER RANDOM KINEMATIC IMPACT
ON THE FOOTING

P.B.CBeyHUKOB - cTyeHT, B.U.Illep6aKoB - K.T.H., npodeccop
MocCKOBCKHH rocyAapCTBEHHbIM MalIMHOCTPOUTENbHBINA YHUBepcuTeT (MAMMU)
kuborem@yandex.ru

Abstract. The vibrational loading of a rack carrying a concentrated mass under random
kinematic impact on the footing is considered. An estimate of reliability of the system with
respect to movements and durability is given.

Key words: rod vibration, kinematic loading, random oscillations.

AHHoTanMsa. PaccmaTpuBaeTci BHMOpalMOHHAs HAarpy)>XeHHOCTb CTOWKH, Hecyllen
COCpeI0TOUYEHHYI0 MacCCy, IPU CIy4allHOM KHMHEMAaTH4YeCKOM BO3/IeMICTBUM Ha OCHOBAHHUE.
JlaHa oljeHKa Ha/IeXKHOCTH CUCTEMBI 110 NepeMel|eHUsIM U POYHOCTH.

KioueBble c/i0Ba: KoJsieOaHHS CTep)KHsS, KMHEMaTH4YeCKOe Harpy)KeHue, CJAydalHble
KoJiebaHus.

Y/IK 534.075.8
IMMAPAMETPUYECKHH AHAJIU3 MOJIEJIU PETEHEPAIIUM KOCTHOM
TKAHHU ITPH TAPMOHHUYECKOM HAT'PY3KE
PARAMETRIC ANALYSIS FOR REGENERATION MODEL OF BONE TISSUE AT
HARMONIC LOAD

B.M.CepoB - ctyseHnT, J1.b.MacioB - 1.¢-M.H., foueHT, H.A.CabaHeeB - cTaplil. IpemnoJ.
WUI'3Y um. B.U. Jlenuna
paradox_patriot@mail.ru

Abstract. The restructuring problem for the solid biological tissues in connection with the
process of cell differentiation at an influence of the external force field is solved. This is
done with the help of three-dimensional dynamic model of the changing poroelastic
environment. The model describes the mathematical process of restructuring the bone and
allows exploring the effect of the frequency and magnitude of dynamic loads on the process
of bone repair damaged elements of the musculoskeletal system of human, as well as to
choose the best parameters of harmonic action for the early fracture healing.

Key words: regeneration model, bone tissue, harmonic load.

AHHoOTanMsa. PemaeTcs 3ajavya CTPYKTYpHOM MNepecTPOMKH TBEPJbIX OGHOJOTHYECKUX
TKaHel B CBA3M C IpoueccoM AuddepeHUMALUU KJIETOK MOJ BJIUSAHUEM BHEILIHEro
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CUJIOBOTO TMOJIsl. ITO peajM3yeTcs C IOMOIIbI0 TPEXMEPHOW JHWHAMHUYECKOU MOjesH,
U3MeHsolLelcs nopoynpyroi cpezabl. Mozenb OMUCbIBAET MaTeMaTH4YeCKUH Mpolecc
pPeCTPYKTYypHU3aI[UM KOCTHOW TKAaHU M TO3BOJISIET HCC/IEe/0BaTh BJIMSHUE 4YaCTOThI M
BEeJIMYMHBI JAUHAMUYECKOW HAarpy3KM Ha MpoIecC BOCCTAHOBJIEHUS MOBPEXKAEHHBIX
KOCTHBIX 3JIEMEHTOB OIOPHO-ABUraTeJbHOTO alapaTa 4YesJOoBeKa, a TaKXe BbIOGpATh
HaWwIyyllyde MapaMeTpbl FapMOHUYECKOI'0 BO3JAEWCTBUSL /ISl CKOpeHIIero 3a’KUBJIEHUS
nepeJsioma.

Knwo4yeBble c/10Ba: MoJiesb pereHepanuy, KOCTHast TKaHb, TapMOHHUYECKasl Harpy3Ka.

YIK 629.021
OLIEHKA HANIPSI>KEHHO-JJE®OPMHUPOBAHHOI'O COCTOAHUSA U

PECYPCA /1/11 KPOHIITEHHA CUCTEMBI YIIPABJIEHUA PYJIEBBIM
BUHTOM BEPTOJIETA MH-38
EVALUATION OF THE STRESS-STRAIN STATE AND RESOURCE FOR BRACKET
OF CONTROL SYSTEM TO STEERING AIRSCREW

K.M.CunsieB - ctygeHT, H.JI.OcunoB - K.T.H., foueHT, U.C.YaGyHMH - K.T.H., JOLEHT
MockoBCKH# rocyJapCTBEHHbIM MAalIMHOCTPOUTE/IbHBIN YHUBepcuTeT (MAMU)
kirill19943@mail.ru

Abstract. The static finite-element strength analysis for a bracket of control system to the
steering airscrew with patch for repair in case of fixing to the wall of elevator helicopter
spar is done.

Key words: finite-element strength analysis.

AHHOTanUA. BbINnoJIHEH CTaTUYeCKUM KOHEYHO-3JIEMEHTHbIM aHa/Iu3 NPOYHOCTU [Jid
MOJUQPUIUPOBAHHOTO KPOHIITEWHA CUCTEMbI yIpaBJeHHUS XBOCTOBbIM BHHTOM C
PEMOHTHOM HaKJ3JKOW B YC/JIOBUSAX MPUKPENJIEHHWS K CTeHKe HeCyllero JIOHXepoHa
BEPTOJIETA.

Ki1iouyeBble C/10Ba: KOHEYHO-3J1eMEHTHBIN aHAJIM3 NPOYHOCTH.

Y/IK 004.514:681.513.2
PA3PABOTKA CIIEHUA/IN3UPOBAHHBIX 3JIEMEHTOB YIIPABJIEHUA
JJIs1 TEPMUHAJIBHOM YACTH CUCTEMBI UITY B MHCTPYMEHTAJIbHOM
CPEJE QT
DEVELOPMENT OF SPECIALIZED CONTROLS FOR THE TERMINAL PART CNC
SYSTEM IN THE INSTRUMENTAL ENVIRONMENT QT
M.M.CopokoymoBa - ctyzeHT, H.B.Ko3ak - K.T.H., JOLeHT

MI'TY « CTAHKUH»
mspromargo@gmail.com

Abstract: The work is devoted to the development controls applied in the construction of
specialized terminals of the system of numerical control. The choice of cross-platform
application development tools is defined. The concept of building separate user interface
components for terminal part is described.

Key words: CNC, CNC system, terminal task, specialized terminal, the mobile terminal, the
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user interface, C++, Qt.

AHHoTanMsa. PaboTa nocesieHa pa3paboTKe 371eMeHTOB yIIpaBJeHHUs, IPUMeHsAeMbIX DU
IOCTPOEHUHN CHEeLMaJU3MPOBAHHBIX TEPMHUHA/JIOB CUCTEMBI YMCJI0BOTO NPOrPaMMHOTO
ynpaBieHus (YI1Y). O6ocHoBaH BbIGOp KpoccmaaTOpMeEHHBIX CPeACTB pa3paboTKu
IPUJIOKEHUH. PaccmoTpeHa KoOHLeNUMA MOCTPOEHUSA OTHAeJbHbIX KOMIIOHEHTOB
N0J1b30BaTeJIbCKOr0 UHTepdeca A TepMrHaia cucteMsl YIIY.

KnwuyeBble ciaoBa: YIIY, TepMuHasibHasg 3ajaya, ClelUaJd3UPOBAHHbIA TepMHHaJ,
10J1b30BaTE/JbCKUN UHTEePPeic, MOOUIbHBIN TepMuHal, C++, Qt.

YK 531.383
BJIMSAHUE MEJJIEHHO MEHAIOIIMXCA YC/IOBUHA
®YHKIMOHHUPOBAHUA HA JUHAMUKY MUKPOMEXAHHUYECKOI'O
I'NMPOCKOIIA KAMEPTOHHOTO THUIIA
EFFECT OF SLOWLY VARYING CONDITIONS ON MIRCOMECHANICAL
GYROSCOPE

A.C.CtenaHoB - cTyZeHT, U.B.MepKypbeB - A.T.H., 3aB.KadeapoH,
B.B.IlogankKoB - JI.T.H., mpodeccop
HauuoHnanbHbIM uccnesoBaTebCkUuil yHuBepcuTeT (M3U)
steepanov@mail.ru

Abstract. The dynamics of a micromechanical gyroscope with a resonator in the form of
four elastic rods placed on a vibrating base is investigated. A solution of the differential
equations for slow variables under gradual change of the frequency for the angular
vibration of the base is obtained. The time dependencies of the oscillation amplitudes are
found.

Key words: micromechanical gyroscope, vibrating base, slow variables.

AHHOTauMs. MccnenoBaHa AMHAMUKa MUKPOMEXaHUYECKOT0 TUPOCKOIa C pe30HaTOPOM B
BUJIe YeTblpex VIpPYyrux CTep)KHel, IOMEeIleHHOTO Ha BUOpHUpYIOlLlee OCHOBAaHHUE.
[Tony4yeHo peweHue auddepeHHaTbHBIX yPAaBHEHUN [I/Is1 Me/lJIEHHBIX IepeMeHHbIX NPU
IJIaBHOM M3MeHEHUH 4YacTOThl YIJI0BOW BUOpALMKM OCHOBaHMUs. [locTpoeHbl 3aBUCUMOCTH
aMIJIMTY/[] KOJIeOaHUM OT BpeMEHH.

KiroueBble c/10Ba: MHUKpOMexXaHHYeCKMH THMPOCKOI, BUOPHUpPYIOlee OCHOBaHHUE,
Me/JIeHHble TapaMeTphl.

YK 681.5
CTPYKTYPA MHOT'OIIPOLIECCOPHOM CUCTEMbBI YIIPABJIEHUS
HIATAIOIIIMM POBOTOM
STRUCTURE OF MULTIPROCESSOR CONTROLS WALKING ROBOT

C.E.TepexoB - maructpanT, B.A.BesinkoB - maructpaHT, B.H.CKaKyHOB - K.T.H., JOLJeHT
Bousrorpazickui rocyjapcTBeHHbIM TEXHUYECKUN YHUBEPCUTET
belikov-viktor@mail.ru

Abstract. The structure of a multiprocessor management system for walking robots. The

features of the control of different types of linear actuators. A realization of the circuit
control unit vertical supporting legs, adapts to uneven bearing surface designed sensor
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subsystem of spatial orientation, navigation and computer vision.
Key words: walking robot, the control system, single board computers, microcontrollers,
actuators, sensors.

AHHoOTanMsa. Pa3paboTaHa  CTPyKTypa  MHOTONPOLLECCOPHOM  MHPOPMaALMOHHO-
yhnpaBJsiolnled CcUCTeMbl [JIs LIAralolmyx pob6oToB. PaccMoTpeHbl 0COGEHHOCTH
yIpaBJieHUs] JTUHENHBIMU 3JIEKTPONPUBOAMH Pa3/IMYHbIX TUIOB. [IpeasioxkeHa cxeMHas
peasu3auusi O6JIOKOB yNpaBJeHUs C BepPTUKaJbHbIMH ONOpaMH, ObecneyrBaIUMU
ajjaliTallMl0 K HEPOBHOCTAM Hecylllell noBepxHOCTH. Pa3paboTaHbl CeHCOpPHbIE
MO/ICHCTEMBI IPOCTPAHCTBEHHOM OpUEHTAlMH, KOMIIbIOTEPHOI'0 3pEHUs M HAaBUTalMH.
Kinw4yeBble cj0Ba: 1marawiiMid pobOT, cuUcCTeMa VIpaBJeHMs, OJHOIJIaTHble
KOMIIbIOTEPbl, MUKPOKOHTPOJLJIEPHI, 371eKTPONPUBO/Ibl, CEHCOPBI.

Y/IK 621.9
ITPOEKTUPOBAHHUE 'TMBKHUX CUCTEM A1 U3IrOTOBJIEHHUA BEAYHIUX

INECTEPEH
DESIGN OF FLEXIBLE SYSTEMS FOR PRODUUCTION OF THE LEADING GEAR
WHEELS

A.M.®degocuaam - cryneHt, U.B.byxTeeBa - K.T.H., foueHT, H.A.BacuibeB - CTyleHT
MockOBCKHH rocyfapCTBEHHbIM MalIMHOCTPOUTEbHBIA YHUBepcuTeT (MAMMU)
ptkZ@inbox.ru

Abstract. The optimal quantity of technological equipment for the flexible automated
assembly of transmissions is selected. A grouping technique for products is proposed and a
choice of optimal arrangement for a flexible assembly system is mathematically justified.
Key words: technological process, automatic assembly, grouping.

AHHOTanMs. Bbi6paHO OoNTHMa/IbHOE KOJIMYECTBO TEXHOJIOIHUYECKOTO 060pyA0BaHHUS /ISl
ribKoll aBTOMAaTUYeCKOM COOpPKH KOpoOOK nmnepegad. I[lpeasokeHa MeToJUKa
rPYNNHUPOBAHUS U3JeJUA U MaTeMaTUYeCKM O0OOCHOBAH BbIOOP ONTHUMaJbHOU
KOMIIOHOBKM T'MOKOM COOPOYHOM CUCTEMBI.

KioueBble c/10Ba: TEXHOJIOTHMYECKUH MPOIECC, aBTOMAaTHYecKasi C6opKa, FpynIrHpoBaHUe.

YAK 539.42 602.17 .
TPEX TOYEYHbIN U3I'b OBPA3LIA CO CTECHEHHUEM

3D BENDING OF SAMPLE WITH CONSTRAINT
J.T.Xa6uoyauH - ctyaeHT, A.H.CaxapoB - K.}.-M.H., JOLEHT
MexaHuko-mamemamuyeckutl pakyabmem MI'Y um. M.B. /lomoHocoga
eld8.2007 @mailru

Abstract. A problem of practical importance is solved: the carrying capacity of the floating
sea-ice cover under the action of a concentrated force is determined. A full-scale test on the
three-point bending of a beam clipped from the ice layer is carried out (Sodhi, 1998). Multi-
stage nature of deformation is revealed during the experiment. After the formation of the
central crack, the transverse bending is replaced by the transverse-longitudinal one due to
the emerging thrust. For the purpose of detailed study of the fracture process there have
been manufactured and tested the beams made of plexiglass. There have been measured
the thrust force and the bending moment as functions of load on the basis of tensometry. A
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formula for the calculation of the beam deflection under the transverse-longitudinal
bending is derived and the comparison with experimental data is performed.
Key words: 3d-point bending, wedging action, failure mode, sea ice.

AHHOTauMsa. PemaeTcd mNpakTUYeCKH BakKHasd 3ajadya - OIpefiesisieTcs Hecyulas
CIOCOOHOCTD IMJIaBAIOILEr0 MOKPOBAa MOPCKOrO JibJa NMPHU JEHUCTBUU COCPESOTOYEHHOU
cuiibl. [IpoBeieHO HATYpHOE UCIBITAHKE HA TPEX TOYEYHbIMA U3rub 6asiKu, BbIpe3aHHOU U3
nenoBoro cios (Sodhi, 1998). B mpoiecce akcnepruMeHTa BbISIBJ€H MHOTOCTAJUMHBIN
xapakTep AebOpMHUPOBAHUS - NONEpeyHbIM U3rub Mmocjae 06pa3oBaHUS ILeHTPaAJbHOMH
TpelUHbl CMEHSIETC Ha MPOJ0JIbHO-NONEpPeYHbI B BUJy BO3HHUKawllero pacnopa. C
1[eJIbI0 JIETAJIbHOTO M3y4YeHHUs Mpoliecca paspylieHUusl ObLIM HM3TOTOBJIEHBI M MCIbITaHbI
6anku u3 oprcreksa ([IMMA). Ha ocHOBe TeH30MeTPHUM HM3MepeHbl YCUJIUS pacrnopa U
M3rubaroiui MOMEHT Kak QyHKIUH Harpy3Ku. BeiBegeHa popmysia [yl pacdyeTa nporuoba
6aJKU MpH MPOJIOJbHO-NONEPEYHOM M3rhube U BBINOJHEHO CPaBHEHHWE C OMNBbITHbIMU
JIAHHBIMHU.

KinlouyeBble cii0Ba: 3-X TOYeYHBIM H3TUO, yCWJIMe pacnopa, CUeHapuUd paspylleHus,
MOPCKOM J1ef,

YAK 691.55:666.914 .
PACYET HAC payna 3JIEMEHTOB I'OPAYEU KAMEPBI PEAKTOPA

I'NAPOKPEKHUHI'A
CALCULATION OF VAT ELEMENTS HOT CELL HYDROCRACKING REACTOR

E.I0.Ilpinopa - maructpanT, E.A.MaTBeeB - K.p-H.H., JOLEHT
MoCKOBCKHM rocyfapCTBEHHbIM MallIMHOCTPOUTEIbHbIN YHUBepcuTeT (MAMU)

Abstract. The work is dedicated to the calculation of the VAT element of the hydrocracking
reactor . The object of research is the hot chamber , working under conditions of pressure
and temperature loads . The decision to build the finite element method in displacements .
By the symmetry of the object it was considered the construction sector . Physics of
material non-linearity of the working parts of the structure and the effect of heat
dissipation through the conjugate with it insulating layers . The results obtained in the
course of calculation of the field strains and stresses allow , if necessary, make design
changes, subject to further carry out the required unit calculations.

Key words: hydrocracking reactor, hot cell, a finite element method in displacements .

AHHoTanus. B pa6ote BbinosiHeH pacuét H/IC /i ajieMeHTa peakTopa I'MJIPpOKPEKHUHTA.
O0beKTOM HucCCIeOBaHUA SBJSETCA Tropsa4yasd KaMmepa, paboTawimas B YCJI0BHUAX
BO3/IeMCTBUA [JaBJIEHUs W TeMIlepaTypHbIX Harpysok. PelieHuve CTpouW/soCb MeTOLO0M
KOHEYHBIX 3JIEMEHTOB B IepeMelleHUsX. B Ccujly CUMMETPUYHOCTH OObEKTa ObLI
pacCMOTPEH CEKTOP KOHCTPYKLUH. YUYUThIBasach GpU3NUecKasi HEJIMHEMHOCTb MaTepUasia
paboyeill 4yacTU KOHCTPYKLUMH W BJIMSHME OTBOJa TellJla 4yepe3 CONpPSHKEHHbIE C HeW
Temsousoaupytwoue caod. I[losydyeHHble B xoAe pacyéra mnossg JepopManuil U
Hanpsi>KeHUU MO3BOJISIIOT PU HEOOXOAUMOCTU BHECTH KOHCTPYKTHUBHbIE N3MEHEHHS.
KiroyeBble cJji0Ba: peakTop TUJAPOKPEKUHIa, ropd4yasd KaMepa, MeTOJ KOHEYHbIX
3JIEMEHTOB.
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Y/IK 620.9
HUCCJIIEAOBAHUE KUHETUKH I10JIYYEHUA BOAOPOJA IIPH
B3AMMO/IEHCTBUU AJTIOMUHUA U ET'O CILVIABOB C BOJHBIMU
PACTBOPAMMU HIEJIOYHA
STUDY OF KINETICS OF HYDROGEN PRODUCTION IN THE INTERACTION OF
ALUMINUM AND ITS ALLOYS WITH AQUEOUS ALKALI

E.O.YyaoTBopoBa - MaructpaHT, B.B. Ko3/11k0B - A.T.H. npodeccop
MockoBCKu# rocyZiapCTBEeHHbIM YHUBEPCUTET AU3alHaA U TEXHOJIOTUH

Abstract. The aim of the research is to study the kinetics of hydrogen production in the chemical
decomposition of water with aluminum and its alloys in an aqueous alkaline solution, optimizing
the reaction conditions and the study of the composition of the reaction products for the
development of the technological scheme of the continuous generation of hydrogen.

Key words: Hydrogen, hydrogen energy, aluminum, an aqueous solution of alkali.

AHHoOTanuA. llenblo paboThl SIBJASIETCS U3yYeHUE KUHETUKU MOJIydeHUs BOJOpoJia NpHU
XUMHUYECKOM pa3JiOKEHHWHU BOJbl AJIOMUHUEM M €ro CIlaBaMM B BOJHBIX pacTBOpax
1eJI04HM, ONNTUMU3ALUA YCJIOBUM NPOBEJIEHUs pPeaKl WU, a TaKKe UCCIeJOBaHHE COCTaBa
NPOAYKTOB peaKIUu [Js pa3paboOTKH TEeXHOJOTrMYeCKOM CXeMbl reHepaldyd BOJ0OpPoOJa
HeNpepPbIBHOTO €M CTBUS.

KiioueBble c/10Ba: BOAOPO/I, 3HEPreTUKA, AJIOMUHUM, BOJHbIM PaCTBOP LIEJ0YH.

YK 972.51-74
UCCJEJOBAHUE IMHAMUNYECKHUX XAPAKTEPUCTUK POBOTA
C LIATAIOIIIUMU ABUKHUTEJIAMUA
RESEARCH OF DYNAMIC CHARACTERISTICS OF MOBILE ROBOT WITH THE
WALKING DRIVERS

H.B.lllamaHoB - MmarucTtpaHT, B.B.XKora - a.¢p-M.H, mpodeccop
Bosrorpazickuii rocyjapCTBEHHbIA TEXHUYECKU YHUBEPCUTET
iv.shamanov@gmail.com

Abstract. The developed mathematical model designed for synthesis of programmatic
movements, research of dynamic characteristics of the robot, analysis of its behavior in-
service, and for synthesis of motion control system. The robot is modeled as an
electromechanical system with variable structure at various stages of motion.
Mathematical model allows to check robot behavior on various types of surface.

Key words: robot with walking drivers, mathematical model, programmatic movements,
control algorithms.

AHHoOTanMsa. Pa3paboTaHHasg MaTeMaTHyecKass MoJeJib IpeJHa3HayeHa /JJis CUHTe3a
NpPOTPaMMHBIX JBW)XKEHUH, HCCJIeJOBaHUA JUHAMHUYECKUX XapaKTEPUCTUK pobOoTa,
aHa/iM3a ero IOBeJleHUs B IpoLiecce 3KCIVIyaTallMH, a TakKxke JJfd CHHTe3a CUCTEMbI
ynpaB/JeHus JBWXKeHUeM. Po6OT MogenvpyeTcd KakK 3JIeKTpOMeXaHHW4YecKasd CUCTeMa
lepeMeHHON CTPYKTypbl Ha pas3/IMYHBIX 3Tanax JABWKeHUA. MaTemaTuyeckass MoJesb
N03BOJIIET MPOBOJAUTH NMPOBEPKY NOBeJeHUs pob0Ta Ha Pas3IMYHbIX THUIAX OMNOPHOHU
IIOBEPXHOCTH.

KirwouyeBble cjioBa: po60T € LIAralIiMMUA [JBWXKUTEJNSIMH, MaTeMaTHyeckasd MOJeJb,
NporpaMMHble JBUKEHUS, aJITOPUTMBI YIIpaBJIeHHUS.
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Y/IK 622.276.344
MO/EJIHPOBAHHE ITY/IbCHPYIOIIEI O TEYEHHUA BA3KHX XXHJKOCTEH
MODELLING OF THE PULSATING FLOW OF VISCOUS LIQUIDS

A.E.flranoBal - crysenT, E.A.Map$uHn!2 - K.T.H., B.H.C.
1KazaHckui ([IpuBosmkckuit) degepaibHbIi YyHUBepcUTET (MHCTUTYT GU3UKH)
2KasaHckui Hay4uHbIU eHTp PAH
alina-yaganova @yandex.ru

Abstract. Improve the efficiency of oil production methods may be due to exposure to the
elastic vibrations. It is known that the shear viscosity of oil under the influence of elastic
vibrations is dependent on the content of asphaltene and paraffinic components in the oil
as well as the mode of exposure. Existing approaches to the study of the influence of waves
on the viscosity based on its measurement after treatment. The present work is devoted to
developing a method of measuring the viscosity of the liquid directly into the process of
acoustic impact on her. The proposed method is based on a combination of numerical and
natural experiments. Studied numerically pulsating flow of a viscous fluid in the capillary
flow around the ball and pulsating flow of a viscous fluid. It is shown that the imposed
ripple in the capillary, they have no effect on hydraulic resistance. Imposition of pulsations
in a streamlined flow of ball leads to a significant additional resistance when compared
with a stationary flow.

Key words: viscous liquid, laminar flow, pulsating flow, hydraulic resistance, wave action.

AnHoTanusa. IloBbicuTh 3PpPEKTHUBHOCTH METOJOB J00bIYM HePTH MOXKHO 3a CyUeT
BO3/IEMCTBHSl HA Hee YNPYrUMHU KoJebaHUSIMU. M3BeCTHO, UTO HM3MEHEHHE CABUTOBOM
BA3KOCTH HePTH TMOJ] JeHCTBUEM YIPYyrdx KoJieOaHUM 3aBUCHT OT COJieprKaHHUs
achabTOCMOUCTBIX M NapapUHUCTBIX KOMIOHEHTOB B HedTsX, a TaKKe OT pexuMa
Bo3/ieiicTBUs. CyliecTBYyIOL[Me MOAXO/Jbl K UCCJAeJOBAHUIO BJIMSHUSA BOJIH HAa BA3KOCTb
OCHOBaHbl Ha U3MepeHUH ee Tocjae o06paboTku. Hacrosimasg paboTa mMocBslleHa
pa3paboTke MeToJila U3MepeHUs1 BA3KOCTU >KUJKOCTH HENOCPeJCTBEHHO B Ipoliecce
aKyCTHYeCcKOro BO3/iecTBUs Ha Hee. [IpeyioxkeHHBIA METOJ OCHOBAaH Ha COBMeEIEHUHU
YUCJEHHbIX M HATYpPHbIX 3KCHEPUMEHTOB. YHCJIEHHO HCCAEe[J0BAaHO MYJbCUPYIOLLEE
TeyeHHe BSA3KOM KUJKOCTHU B KalWJLJIsIpe U 06TeKaHUe IapUuKa MyJIbCUPYIOIMM ITOTOKOM
BSI3KOM »kUJKOCTU. [loka3aHo, YTO HaJ/I0KEHHbIe MYJIbCAllMU B KAaNWJJISIpe He BJUSIOT Ha
rUJpaBJMyecKoe COMpPOTHBIeHHe. HanoxeHre MyJsibcalluil HA 00TEKAIU[MK IapUK MOTOK
OPUBOJAUT K 3HAUUTENbHOMY J[AOMOJHUTENbHOMY CONPOTUBJEHHWID MO CPAaBHEHHUIO CO
CTallMOHAPHBIM TEUYEHUEM.

Knw4yeBble cioBa: Bs3Kas >KUJKOCTb, JIJAMHUHAPHOE TeudyeHUe, MyJbCUPYIOIIUNA TOTOK,
TU/IpaBJIMYeCKOe COMMPOTUBJIEHHE, BOJITHOBOE BO3/I€CTBUE.
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IMPOTPAMMHBIH YIIPABJIAIOIIUI MOYJ/Ib POBOTA-TEKCAIIO/IA J1JIA
PEAJIU3ALIMU AJIAUTUBHBIX TEXHOJIOTHH
THE PROGRAM CONTROL MODULE OF THE ROBOT HEXAPOD FOR
REALIZATION ADDITIVE TECHNOLOGY

A.U.MasibimieB - acnupaHT, JI.A.PbI6aK - A.T.H., npodeccop, A.A.T'YHbKHH — aCIUPaHT
Besiropo/icKui rocyjapCTBEHHbIN TEXHOJOTUYECKUM YHUBepcuTeT uMeHHU B.I.1llyxoBa

Abstract. The article considers the problem of constructing of algorithms for motion
control hexapod robot. The algorithm based on the principles of construction of the cyclic
control program and the use of internal registers in the controller of the robot.

Getting coatings using hexapod robot, including multi-layer, forming a 3D-objects is
realized through the use of post-processors, it has a high complexity of writing data
postprocessors. The developed algorithm allows to solve a given task without using them.
The control program based on this algorithm has a smaller size, as well as universal,
applicable to the entire series of robots with a similar controller. As a result, we developed
a software module for the production of coatings designed for various sizes of nozzle
output unit that produces spraying the working substance.

AHHOTanMAa. B cratbe paccMoTpeHa 3aZja4ya MOCTPOEHHUS aJTOPUTMOB IS YIIpaBJIeHUA
JIBKeHUeM poboTa-rekcanoza. B ocHoBe ajropurtma JiexxaT NPUHLHUINBI LUKJIUYECKOTO
IOCTPOEHUSl YNpaBJAKOLIEN MPOrpaMMbl M MUCHOJIb30BaHUS BHYTPEHHUX PETUCTPOB B
KOHTpoJlIepe poboTa. [losiydeHre NOKPBITUH C TOMOLbI0 pOO0OTa-reKcano/a, B TOM YUcie
MHOIOC/JIOMHBIX, 00pa3sywiiux 3D-00bekThl, peanusywolleecs uepe3 HCIO0Jb30BaHUE
NOCTIIPOLECCOPOB, UMEET BbICOKYIO TPYZAO0EMKOCTb HAallMCAHUSA JAHHBIX MIOCTIIPOLECCOPOB.
PaspabaTbiBaeMblil aJIrOpUTM MO3BOJIIeT peLIMTb 3a/laHHyl0 3aZady 6e3 uXx
MCI0JIb30BaHUs. YIIpaBIdLasa NporpaMMa, NoCTpOeHHas Ha JaHHOM aJITOpUTMe, UMeeT
MEHBIIMW pa3Mep, a TaKXKe YHHUBEpCaJbHbIM XapaKTep, NPUMEHHMMBbIA Ha BCeU Cepuu
po60TOB, UMEWIUX CXOAHBIA KOHTpoJuIep. B pesysbTaTe, pa3paboTaH HpoOrpaMMHbIN
MOAYJb JJi IOJy4eHUs IOKPBITHUH, PAaCcCUYUTAHHBIA Ha pas/IMYHble pasMepbl COILIA
BBIXO/JHOTO 3B€HA, IPOU3BO/ALILEr0 paclblJieHue paboyero BeliecTBa.
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Y/IK 620.17
BO3MOXXHOCTHU U3MEPUTEJ/IbHOY CUCTEMBI PETUCTPAIIMH
AKYCTHYECKOM 3MHUCCHUM C UCITO/Ib30BAHUEM LABVIEW ITIPH
AHAJIN3E ITPOLECCOB AE®OPMAILIMHU U PASPYILIEHUA METAJIJIOB
POSSIBILITIES OF LABVIEW - BASED ACOUSTIC EMISSION MEASURING
SYSTEM IN THE ANALYSIS OF DEFORMATION AND FAILURE OF METALS

A.B. HUKUTUH - acliUpaHT
HauuoHanbHbIM HccIe0BaTeIbCKUN TexHoI0rn4eckul ynusepcutet « MUCuC», MockBa
tolia72305@gmail.com

Abstract. The possibilities of using PXI-based modern computer systems and programs
developed in LabVIEW for mechanical tests of different metallic materials with registration
of acoustic emission (AE) are shown. Developed computer program is able to process
acoustical noise and extract useful signals under mechanical tests.

Key words: acoustic emission, LabVIEW, mechanical tests

AHHOTanMsa. PaccMOoTpeHbl BO3MOXXHOCTH NPUMEHEHUsI COBPEMEHHBbIX KOMIBIOTEPHBIX
M3MepHUTeJIbHbIX CUCTeM Ha OcCHOBe maTdopmbl PXI M cnenuanbHO pa3paboTaHHBIX B
cpese LabVIEW nporpamMM npyu MexaHW4YeCKUX MCHBITAHUAX Pa3/IMYHBIX MeTa/lJInYeCKUX
MaTepuasoB C perucTpayuer akycruieckou smuccuu (AJ). PaspaboTaHHas mporpamma
06J1aZlaeT BO3MOKHOCTSIMU 00pPabOTKM aKyCTHUYECKUX LIYMOB U BblJIeJIEHUs I0JIE3HbIX
CUTHaJIOB AD IIpU MeXaHUYeCKUX UCIIbITAHUAX.

KiroueBble ci10Ba: akyctudeckas smuccus, LabVIEW, mexaHuvyeckue ucnbITaHUSA

Pa6oTa BbInoJIHeHa Npu (PUHAHCOBOM mnopjepkke MuHoOpHayku P® (YHHUKaIbHBIN
ujentudukatop npoekra RFMEFI57815X0139).
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Komnanusa ACKOH
www.ascon.ru

KpynHeHmuni poccuiicKui pa3paboTYMK UHKEHEPHOTO IPOrPaMMHOTr0 obecrneyeHus U
UHTerpaTop B cpepe aBTOMATU3aL MM IPOEKTUPOBAHUSA U IPOU3BO/CTBA

ABBYY

Komnanusa ABBYY
www.abbyy.com

KpynHeimuii pa3paboTYuK pellieHUH B 00J1aCTU UCKYCCTBEHHOTO UHTEJIJIEKTa, BBOA
JIOKYMEHTOB, 00pab0TKH JJaHHBIX U lTlepeBoja

;\

C3D Labs
www.c3dlabs.com

Pazpabotunk C3D — KJt04eBOro KOMINOHEHTA /J1S1 CO34aHUA CUCTEM IPOEKTUPOBAHUA
(CAD), pacueTHbix cucteM (CAE), cucTeM Mo roTOBKH YIpaBJASOILUX IPOrpaMM /1
ctankoB c UITY (CAM) u gpyroro un>xeHepHoro I10

eT

Komnanuga ESET
www.esetnod32.ru

Beayimuii MexxyHapoAHbIN pa3paboTYMK aHTUBUPYCHOT'O MPOTPAaMMHOTr0 0b6ecrneyeHus,
3KCIepT B 06J1aCTU 3alUTHI OT KUOEPNPECTYHOCTU U KOMIIBIOTEPHBIX YTPO3

OpI‘KOMI/lTeT KOH(l)epeHl.lI/II/I BbIpAXKaAd€T NIPU3HATEC/IbBHOCTb U 611ar0,z[apnT
CHOHCOpOB 3d OKd3aHHYIO IOAAECPXKKY B OPraHU3allu MEPOIIPUATHUA
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MaTtepua/ibl KOHpEepeHI U
(aHHOTAL MM AOKIAA0B)

OTBeTCTBEeHHbIN peaaKToOp Tatycs H.A.

XyaoxecTBeHHOe opopMiieHU e Illa6aauH B.B.

www.mikmus.ru
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