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BJIMAAHUE KOHLEHTPAIIMH HATIPSI)KEHHUH HA IIPOYHOCTh
BOJIOKHUCTbBIX KOMIIO3UTOB
STRESS CONCENTRATION INFLUENCE IN STRENGTH
OF FIBER COMPOSITES

A.H.Ilosmm10B - A.T.H., 1pod.

WMucTUTYyT MamunHoBeseHud uM. A.A.biaroupasosa PAH
Abstract. Mechanics of crack growth around the holes in a special reinforced plastic is
described in report. Crack arrest by weak interface is one of the main advantages of
heterogeneous fiber composites.
The report given to the following parts:
1. Model of the characteristic size designation to describe the scale effect of strength in
gradient stress fields.
2 . Crack arrest mechanisms by interface and the stress concentrators effect influence on
the strength of unidirectional composites.
3 . Biomechanical principles of strong composite bonds creating with curved fiber
trajectories.
AHHoOTaums. [loj06HO TOMY, KaK BHe3alHble pa3pylleH!s] KPYMHOrabapUTHBIX CTAJbHBIX
KOHCTPYKIMM BbI3BaJIM HHTEpeC K MeXaHHKe pocTa TpelluH, ocoboe TMoOBeJeHUe
apMUPOBAHHBIX IJIACTUKOB OKOJIO OTBEPCTUM NPOOGYAUIO HHTEpPEC K IMpobieMe
HEXPYNKOro IOBeJleHusI HEeOJHOPOJHbIX BOJIOKHUCTBIX KOMIIO3UTOB CO CJIabGbIMU
MOBEPXHOCTSIMH pas/iesia Me/[y KOMIIOHEHTAMU.
B noksazie y/iesieHO BHUMaHUE C/IeAYIOLUIMM YaCTSAM:
1. Mogeny BBeZleHUsI XapaKTepHOTO pa3Mepa [iJisi ONMMcaHus MacuiTabHoro adgdekra
IPOYHOCTH B IPAIMEHTHBIX MOJISIX HAaNPsHKEHUH.
2. MexaHHU3MBbl 33/Iep>)KKH  TpeEIUHbl [OBEPXHOCTbIO pa3jiesla U  BJUSAHUE
KOHI[€HTPATOPOB Ha MPOYHOCTb OJJHOHAMPABJIEHHbIX KOMITO3UTOB.
3. BroMexaHWYecKWe NPUHLMIBI CO3JJaHUS NPOYHBIX COEJUHEHUN KOMIIO3UTHBIX
JleTasied C UCM0JIb30BaHUEM KPUBOJMHENHBIX TPAEKTOPUH YKJIAAKU BOJIOKOH.

AHAJIM3 KOJIEFAHUH, BO3HUKAIOIIUX B 3JIEKTPOMEXAHUYECKOM
INPUBOJE TEXHOJIO'MYECKUX BUBPOMAILIWH
ANALYSIS OF THE OSCILLATIONS INDUCED IN THE ELECTROMECHANICAL
ACTUATOR OF TECHNOLOGICAL
VIBRATION MACHINES

I'.{. IaHOBKO - 1.T.H., 1p0o.
HMHcTuTyT MaliMHoBeseHUA UM. A.A.bsiaronpaBsoBa PAH

Abstract. In great number of cases the disturbing forces are considered given when
analyzing oscillatory processes. The report examines the oscillations of mechanical systems
excited by electric drive with limited power. Main focus is paid to the adequate description
of the electromotive moment generated in the AC motor. An example of calculating
disturbing forces and vibration of the working body of the vibration machine is given.
AHHOTanua. B GosiblioM 4uc/ie cay4aeB NpPU aHalu3e KoJiebGaTesJbHbIX MPOIECCOB
BO3MYULIAOLHE CUJIbl CYUTAIOTCH 33/JlaHHBIMU. B I0KJIa/le paccMaTpUBaKOTCSA KoJiebaHUsA
MeXaHUYEeCKUX CUCTeM, BO30YK/jaeMble 3JIEKTPONPUBO/IOM C OTPAaHUYEHHON MOLIHOCTBIO.
OcHOBHOe BHHUMaHHUE yJiessieTcsl Mpo6JieMe aZleKBAaTHOI'O ONMUCAHHUS 3JIEKTPOJBUKYLIETO
MOMEHTa, TeHEPUPYEMOTo B 3JIeKTpOBUraTe e IepeMeHHOro Toka. [IpuBoguTcsa npumep
pacyeTa BO3MYLIAKUIUX YCUIUN U KOJIeOaHUU paboyero opraHa BUOPOMaILUHBI.
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KOHCTPYKTOPCKO-TEXHOJIOTMYECKHUE PASPABOTKH I10
INOBBIINEHUIO 3KCIVIYATAIIMOHHbBIX KAYECTB CY/10B
ENGINEERING DEVELOPMENT TO IMPROVE THE OPERATIONAL
CHARACTERISTICS OF THE VESSELS

M.M. AGayapaes - A4.T.H., 1pod., 3aCAYKEHHbIH AesATeb Hayku PO u P[],
U.M. A6ayapaes - 1.T.H., Ipod.
denepanbHoe ['ocyapcTBEHHOE GI0/P)KETHOE YUpEXAeHUEe HayKU

WuctutyT usnku um. X.M.AMrpxaHoBa Jlarectanckoro Hay4yHoro neHtpa PAH
(UMD JHII PAH)

AHHOTauMa: B faHHOUW cTaTbe HaMU HM3JIOXKEHBI Pe3yJbTaThl MPAKTUYECKOT0 aHaIW3a
MHPOPMAIIMOHHBIX UCTOYHUKOB [0 pelleHUI0 MPO6JieMbl MOBBIIIEHUS MPOMYJIbCUBHbBIX
KayeCcTB CyJOB W TII0Ka3aHO, YTO BBUJAY pa300IeHHOCTH 3THUX UCCAeJOBaHUN
CY/ZI03KCIJIyaTal[MOHHUKAMHU U CyZIOPEMOHTHUKAMH ellle He BbIPab0oTaH eMHBIN MOJAX0/] K
pelleHHI0 3TOM 33/la4d. B KauecTBe YHHBepPCAJILHOTO CpPeJICTBA pelleHUsl 3TUX NMpobJieM
npejaJiaraeTcsi MCIOJb30BaHHME pa3paboOTaHHBIX aABTOPOM MPOTUBOOOPACTAIOLIUX
IJIa3MEHHbIX MOKPBITHUH, COJEepKallluX OaKTepULUJHble A06aBKU MeJd, GepuIhs U
KagMusl (3aujuiieHbl mnateHToM P®), a Takke paspaboTKH IO aBTOMAaTH3aIUU
TPY/IOEMKOM oOlepalnuyd MOATOTOBKH CYyZOKOPIYCOB K HAHECEHHWI0 3THUX MOKPBITHH C
M CI0JIb30BAHHWEM OPUTHHAJIbHON OYUCTHONW MAIIMHbI COOCTBEHHOU KOHCTPYKLUH.

Abstract: The article Abacharaev M.M. new engineering development «Complex approach
to the decision on increase of operational qualities of ships» In this article we set out the
results of an empirical analysis of information sources on the problem of improving the
propulsion qualities of the courts and it is shown that the fragmented nature of these
studies sudo operators and by ship-repair workers have not yet developed a unified
approach to solving this problem.

As a universal means of a solution of these problems using the developed by the author of
the anti-fouling plasma coatings containing antibacterial additives copper, beryllium
cadmium (protected by the RF patent), as well as the development in automation of labor-
intensive operations to prepare sudo buildings to drawing these coverings with using of
original treatment of the machine of his own design.

COBPEMEHHDBIE HAITPABJIEHUA PA3BBUTHUA
JIABEPHBIX CUCTEM U TEXHOJIOTUHA
MODERN TRENDS OF DEVELOPMENT
OF LASER SYSTEMS AND TECHNOLOGIES

B.I1. BUpOKOB, K.T.H., C.H.C.
WUHcTuTyT MalinHoBeieHUA UM. A.A. biiaronpaBsosa PAH

Abstract. The paper presents the basic directions of development of technologies of laser
welding, surfacing, alloying, hardening, cleaning of the surface, cutting various materials
with the use of gas, solid-state and fiber lasers. Describes the laser systems and field
applications.

AHHOTauMAa. B paboTe mpezacTaB/ieHbl OCHOBHblE HallpaBJIeHUSl Pa3BUTHUSA TEXHOJOTUH
JIa3epHOU CBapKH, HAILJIABKH, JIETMPOBAHUS, YIIPOYHEHHUS, 0O4YMCTKU IOBEPXHOCTH, PACKpos
pPa3/JIMYHBIX MaTepHaJIOB C MUCIOJIb30BaHUEM ra30BbIX, TBEPAOTEJbHbIX U BOJIOKOHHBIX
JlazepoB. OnucaHbl Jla3epHble CUCTEMbI UX COCTAB U 06J1aCTH NPUMEHEHHUS.
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CPABHHUTEJ/IbHOE UCCJEJOBAHHUE U3IEJIUM, TOJIYYEHHBIX U3
IIOPOIIKOB TUTAHA U HUTUHOJIA B PEXXUME CEJIEKTUBHOT' O
JIABEPHOTI'O CIIEKAHUA (C/IC) U TIPEAHASHAYEHHDBIX AJIA
UCITO0JIb3OBAHHUA B KAYECTBE K/IETOYHbIX KAPKACOB AJ14
CTBOJIOBBIX KJIETOK
COMPARATIVE STUDY OF ARTICLES PRODUCED FROM TITANIUM AND
NITINOL POWDERS BY SELECTIVE LASER SINTERING (SLS) AS POROUS
SCAFFOLDS FOR STEM CELLS

U.B.llIumkoBckmii! - 1.¢.M.H., 3aB.Js1a6., M.B.Ky3HenoB2 - j1.X.H., 3aB.J1a0.
1Camapckuii punnan ®PUAH um H.I1.JlebeneBa, Camapa
20I'bY BHUU 'O YC MYC PD, Mocksa

Abstract. The potential of porous implants synthesized by using SLS from titanium or NiTi
(known as - nitinol) for the creation of scaffold tissue constructions (carrier matrix) are
discussed. Sufficient understanding of the nature of laser synthesized titanium and nitinol
structures were developed to determine their suitability for being used as functional
implants. The role of surface roughness of the porous matrix on cell morphology,
proliferation and adhesion are discussed. A study of bone intergrowth in the porous carrier
matrix made from nitinol and pure titanium was determined in vitro. Pure titanium was
well tolerated by the living cells, but the number of focal contacts was lower than for the
nitinol samples.

AHHoTanma. B paboTe 006CyXJalOTcAd MNepCHeKTUBbl UCHOJb30BAaHUS MOPUCTHIX
VMMIJIAHTOB, IOJIyYeHHBbIX W3 TUTaHa Wiau HUTHHosa (NiTi) gna ucnosb3oBaHusA B
KayeCcTBe KapKacoB JJis1 BbIpallMBaHWA KOCTHOW TKaHU. CHHTe3MpOBaHHbIe U3 TUTAaHA U
HUTHUHOJIA C MOMOUIbID CeJIeKTUBHOro JasepHoro cnekanus (CJIC) wusgenus OblLiu
BCECTOPOHHE MCC/e[J0BaHbl C LeJIbl0 ONpeJie/ieHUs] BO3MOXXHOCTU MX HCIOJIb30BaHUSA B
KayecTBe QYHKIHMOHAJbHbIX UMIJIAHTOB. O6GCYK/1aeTcsl TakKe BJMSHUE 1€pOXOBATOCTH
NOBEPXHOCTH MMILJIAHTOB Ha MOPQOJIOTUI0 KJIETOK, UX pa3sMHOXEHUEe U aJTre3ulo.
[IpopacTaHve KOCTHOW TKaHU B MOPUCTYI0 HECYIy}0 MaTpULy U3 TUTAHAa U HUTHHOJIA
ObL10 U3Y4Y€eHO in vitro. YUCTbIN TUTAH Jy4lle NepeHOCUTCS KUBbIMU KJIETKaMHU, TOT/ja Kak
KOJIM4eCTBO (OKaJIbHBbIX KOHTAaKTOB B TUTAHOBBIX 00pa3ax ObLIO MeHBbLUIMM, YeM B
o06pa3uax U3 HUTUHOJIA.



Ceknus Ne 1.

KoHCTpyKIIMOHHOE
MaTepuaioBeJleHue



MOBBINIEHUE 3®®EKTUBHOCTH JIE3BUHHOW OBPABOTKH
3AI'OTOBOK U3 TPYITHOOBPABATBIBAEMbIX MATEPHUAJIOB
THE EFFICIENCY INCREASING OF HARD-TO-MACHINE MATERIAL
WORKPIECES CUTTING

P.H. AKHHBIIHH - aCIUPAHT
MockoBckuli 'ocynapcTBeHHbIM TexHuYeckuil YHUBepcuTeT UM. H.D. BaymaHna

Abstract. The engineering manufacture problems of hard-to-machine material workpieces
cutting are considered. The methods of optimal cutting conditions selection, which enables
to reduce treatment cost and guarantee required surface quality, is offered.

AHHoTanua. PaccMoTpeHbl Npo6JieMbl MALIMHOCTPOUTEJNBHOTO IPOMU3BOACTBA IPH
JIe3BBUMHOU 06paboTKe 3ar0TOBOK M3 TPyAHOOOpabaTbhiBaeMbIX MaTepHuasoB. [IpeasoxeHa
MEeTOZMKa BbIOOpAa ONTHMAaJIbHOTO peXHMa pe3aHHs, I[03BOJSOIIAA CHU3UTh
ce6ecToUMOCTb 00paboOTKM W obecledydTb TpebyeMble nNapaMeTpbl KayecTBa
IIOBEPXHOCTHOTO CJIOSI.

OCHOBHBIE NPUHIIUIIBI MOAYJ/JIbHOH TEXHOJIOTUHA
U OCHOBbI ABTOMATHU3ALIUU IIPOEKTUPOBAHUA
TEXHOJIOTUH
BASIC PRINCIPLES OF MODULAR TECHNOLOGY
AS A BASIS FOR CAD SYSTEMS

A.M.Ap3b16aeB - K.T.H.
WHcTuTyT MalinHoBeieHUA UM. A.A. biiaronpaBoBa PAH

Abstract. Automated engineering of technological processes and formation of groups of
equipment for the integration of CAD systems implemented on the basis of modular
technology.

AHHOTanma. Ha ocHoBe MOJyJIbHOM TEXHOJIOTUM peain30BaHbl aBTOMATU3UPOBAHHOE
NPOEKTUPOBAHHE TEXHOJIOTUYECKHUX MPOIecCOB U GOpMHUPOBAHUE TPyl 000PYA0BAHMUS
aas uarterpanuu CAITP TII.



OIITUMUBALNA TEXHO/IOTMYECKHUX ITAPAMETPOB IIOJIYYEHUA
HAHOCTPYKTYPUPOBAHHBIX IOKPLITUHA
OPTIMIZATION OF PROCESS PARAMETERS OF THE PREPARATION OF
NANOSTRUCTURED COATINGS

U.M. Bykapes - nHxeHep, A.B. AGOPKHUH - K.T.H., JOLleHT

BrafuMUpCKUM rocyjlapCTBEHHbIM YHUBEPCUTET
vMeHU Anekcangpa I'puropbeBrnya u Hukosasa 'puropbeBrya CTOJ1eTOBBIX

Abstract. The investigation of physico-mechanical properties and phase composition of the
multilayer coating CrN/AIN, deposited by magnetron reactive ion sputtering was
conducted. Based on regression analysis, establishing mathematical relationships between
technological conditions and the properties of the coating, the optimal values of the
parameters identified in the application of the maximum speed of the coating.

AHHoTauua. [lpoBejieHO uccaejoBaHue (GU3MKO-MEeXaHUYECKUX CBOUCTB U ($a3oBOro
coctaBa MHorocsoiHoro mnokpbiTuss CrN/AIN, HaHeCceHHOro MeTO/J0M MarHeTpPOHHO-
MOHHOTO peakTUBHOIO pacnblieHHMs. Ha  ocHOBe  perpeccCMOHHOrO  aHaJu3a,
yCTAHABJIMBAWIIEr0o MaTeMaTUYeCKHUe COOTHOLIEHUS MeXJy TeXHOJIOTHYeCKUMU
peXMMaMu M CBOMCTBAaMH MOKPBITHS, BbISBJEHbI ONTHUMaJbHble 3HAaYEHUSI MapaMeTpPOB
HaHEeCeHHUs MPU MaKCUMaJIbHOW CKOPOCTU NOJTYYEHUS TTOKPBITHSI.

MPY>KUHEHUE MHOTOCJIOMHOI'O0 MATEPHUAJIA IPU U3TUBE
SPRINGBACK OF MULTILAYER MATERIAL WHEN BENDING

A.0.Kucenes - ctya., b.J0.CanpbIKMH - acr.
C.A. Tuna/JiMH - K.T.H., JIOIl.

MockoBckuu ['ocyapcTBeHHbIM MammHocTpouTeIbHbINM YHUBepcuTeT « MAMU»
(YHuBepcuTeT MalliMHOCTPOEHUS)

Abstract. Experimentally investigated springback in the course of a bend of a two-layer
material consisting of steel sheets connected by a viscoelastic element. Comparison of
single-layer and multilayered materials is carried out at various bend angles and internal
radiuses of a bend. The received results show considerable influence on springback of
thickness of tested samples.

AHHOTAanMA. JKCIepUMMEHTa/bHO MCCAe0BAaHO MpPYKMHEHUEe B Ipolecce uU3ruba
JIByXCJIOMHOIO  MaTepuasa, COCTOSIIero M3 CTaJbHbIX JIUCTOB COeJAMHEHHbIX
yHOpyroBsI3KUM 3JieMeHTOM. [IpoBeseHO cpaBHeHHE OJHOCJONMHOTO U MHOTOCJOWHOIrO
MaTepHaJioB NPHU pas3/IMYHbIX yIrJlax U3ruba u BHYTPEHHUX pajauycax nusruoa. [losydyeHHble
pe3yJibTaTbl TOKAa3bIBAIOT 3HAUYMTEJbHOE BJIMSHUE Ha MNPYXUHEHHE TOJIIHUHBI
WCIIbIThIBa€MbIX 00Pa31|0B.



TEXHOJIOTUYECKHUE ITPOLECCBI TA30BOI'O ASOTUPOBAHUA
TECHNOLOGICAL NITRIDING PROCESSES IN GASEOUS MEDIUM

H.II. KnouykoB- acn., M.I'. KpykoBu4 - f1.T.H., 1poo.

MoOCKOBCKHH IroCyJapCTBEHHbIA YHUBEPCUTET My TEM COOOIEHUS
(MI'YIIC - MUNT)

Abstract. The processes of obtaining nitriding layers in gaseous medium were considered
in this work. The process of gas nitriding for hardening of details and instruments of single
and small-scale production in tight containers is developed. To improve the efficacy of
nitriding process put into practice temperature cycling. The increase of operational
stability of so hardened parts and tools is 1.5 times.

AHHOTanMa. PaccMoTpeHBl BOINPOCHI MOJYYeHHUS A30TUPOBAHHBIX CJIOEB B Tra30BbIX
cpefax. PaspaboraH nmpouecc ra3oBoro asoTUPOBAaHUSA, MpeJHa3HAYeHHbIH [J1d
yIpOYHEHUA JleTaled U UHCTPYMEHTOB e JMUHUYHOI0 U MEeJIKOCEPUUHOTr0 MPOM3BO/CTBA B
repMeTUYHbIX KOHTeHHepax. /[l moBbleHUs 3GPeKTUBHOCTHU Ipoliecca NPUMEHEHO
TEPMOLMK/IMpOBaHUe. /JlocTUraeTcsa MOBBbILIEHHE 3SKCIJIYaTALlMOHHBIX XapaKTepPUCTUK
JleTajsied 1 MHCTPYMeHTOB B 1,5 pasa.

MEXAHWYECKHE CBOMCTBA KOHCTPYKIIMOHHBIX CTAJIEA
MECHANICAL PROPERTIES OF STRUCTURAL STEELS

I'.B. Koukuna? - acn,, I.T. Kpymenko?l 2 - f.T.H., npoo.

1CubUpCcKUi rocyJapCTBEHHbIN a9POKOCMUYECKU YHUBEPCUTET
¥M. akajieMuka M.®. PemieTHeBa, KpacHosipck
2HHCTUTYT BhluMCAUTebHOTO MoZenrpoBanusi CO PAH, KpacHosipck

Abstract. On the basis of available published data and with the aid of a personal computer
found equations of the dependence of the yield strength oo, of reduction of area ¢ and of
impact toughness a1 of a group of a structural steels on their tensile strength oy with
correlation coefficients.

AHHoTaumMa. Ha OCHOBAaHHMM UWMEILIUXCS JIMTEPATYPHBIX [JAHHBIX W C MOMOIIbIO
NepCOHAJIbHOTO KOMIIbIOTEpPA Hal/IeHbl YPABHEHUSI 3aBUCUMOCTH Tpejiesia TEKYYECTH 002,
CHU)KEHHUS TJIOIIAJIN (@ U YAAPHOW BA3KOCTU a1 TPYIINbI KOHCTPYKIIMOHHBIX CTaJlel HA UX
NPOYHOCThb Ha Pa3phbIB Oy € KO3IPPULIMEHTAMU KOPPEJIALUHU.
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MEXAHHWYECKHE CBOMCTBA AJTIOMUHHUEBO-KPEMHUEBBIX CIIJIABOB
OTAEJIbHO JIMTbBIX OBPA3I10B
MECHANICAL PROPERTIES OF ALUMINUM-SILICON ALLOYS OF SEPARATELY
CASTED SPECIMENS

I'.B. Koukuna? - acn,, I.T. KpymeHnko?l 2 - a.T.H., npoo.
1CubUpCcKUM rocyapCTBEHHbIA a9POKOCMUYECKU YHUBEPCUTET
uM. akageMuka M.®. PeletHeBa, KpacHosipck
2MHCTUTYT BhIYUCAUTENbHOTO MoZenupoBanus CO PAH, KpacHosipck

Abstract. The comparison of mechanical properties of aluminum alloys of 12 mm diameter
cast in horizontal or vertical form test samples of the alloy AC7c and its density in the solid
state (r) showed that it is necessary to use the samples in the alloy horizontal mold to
assess the quality of castings. The position separately cast samples in the mold of the metal
affects the performance of the mechanical properties of aluminum-silicon alloys.

AHHOTanma. CpaBHeHHe MeXaHWYeCKHX CBOMCTB aJIlOMHMHHEBBIX CILJIaBOB OT 12 MM B
JAvaMeTpe JIUTbIX B TOPU3OHTAJbHbIX WJMU BepPTHUKAJbHBbIX (GOpMax KOHTPOJIbHbBIX
06pa3yoB M3 cmiaBa AK74 M ero nmJoTHOCTH B TBEPJOM COCTOSIHMHU (r) mokasas, 4TO
HeoO0X0MMO HCIO0JIb30BaTh 00pasiibl, JIMTbhle B TOPU30OHTaJbHOW mnpecc-bopMe AJs
OIleHKH KayecTBa OTJHMBOK. [loJi0keHHe OT/Ie/IbHO JIMTBhIX 00pa3loB B JHUTelHOU popMe
MeTa/llla BJIMSIeT Ha IOKa3aTeJd MeXaHUYEeCKHX CBOMCTB aJIOMHHHEBO-KpPEMHHEBbIX
CILJIABOB.

AJIIOMUHUA-TUTAHOBAS JIUTATYPA B ®OPME CTEPXKHA
ALUMINUM-TITANIUM MASTER ALLOY IN THE ROD FORM

I'.B. Koukunal - acn. I.'T'. Kpymenko?! 2 - a.T.H., npodo.
1Cubupckui rocylapCTBEHHBIM a9POKOCMUYECKU M YHUBEPCUTET
¥M. akajieMuka M.®. PemieTHeBa, KpacHosipck
2HHCTUTYT BhluMCAUTeNbHOTO MoZienrpoBanust CO PAH, KpacHosipck

Abstract. In order to obtain fine-grained structure in the metal melt into the molten metal
with the additive alloys which are ground structure. These include ligatures and rod, of
aluminum-titanium alloy containing particles of titanium aluminide, are centers of
crystallization. It is established that the heating rod during its introduction into the molten
metal leads to coarsening of the particles of titanium aluminide, which reduces the grinding
efficiency of the structure. Therefore, in each case to optimize the speed of injection rod
into the melt.

AnHoTanmA. C nesbio MoJay4eHUs MEeJKOKPUCTA/IIMYECKON CTPYKTYPbl MeTaJlJI0U3/esus
B Mpolecce MJIaBKU B XKUJKWU MeTaslJl C IOMOUIbIO JIMTaTyp BBOJAT J,00aBKH, KOTOpbIe
M3MeJIbYalT CTPYyKTypy. K Takum JiuraTypaM OTHOCHUTCA M NpPYTKOBasg aJlOMHUHHUEBO-
TUTAHOBasl JIMraTypa, coJepxaljas 4YacTULbl aJIOMHUHHJAA TUTAHA, ABJAKOLIMeCHd
LleHTpaMHy KpPUCTaJJIM3al M. YCTAaHOBJIEHO, YTO HAarpeB MPyTKa B NIPOLecCce ero BBeJleHUs
B KMJIKMM MeTa/l/l IPUBOJUT K YKPYNHEHHUIO YaCTUL, aJIIOMUHU/A TUTAHA, YTO CHUXKAeT
3QPEeKTUBHOCTb H3MeJibYeHUS CTPYKTypbl. [l03TOMy B KaXKJOM OTZAEJbHOM Cjyyae
Heo0X0JMMO ONTUMHU3UPOBATH CKOPOCTh BBEJIEHHUA IPYTKA B PaCIlJIaB.
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NEPCIEKTHUBBI U3TrOTOBJIEHUA OPIITHEBBIX KOJIELL IBUTATEJIEN
BHYTPEHHETO CTOPAHHUA U3 IIOPOLIKOBbBIX MATEPHUAJIOB HA
OCHOBE JKEJIE3A
PROSPEKTS OF MANUFACTUR OF PISTON RINGS INTERNAL COMBUSTION
ENGINES OF POWDER MATERIALS ON THE BASE OF IRON

B.M. Mycau60B - acm., M.Y. Axmeanaiuaes - /.T.H.
[Jarectanckui 'ocypapcTtBeHHbIN TeXHUYeCKUN YHUBEPCUTET

Abstract. Development and production of piston rings made of sintered materials on the
basis of iron powder metallurgy is an innovative way. In the application of this technology
reduces the consumption of material and costs for the production of piston rings 30-40%
in comparison with the traditional methods of their manufacture.

AHHOTanma. PazpaboTKa U MPOU3BO/ICTBO MOPIIHEBBIX KOJIEL U3 ClIeYeHHbIX MAaTEPUAJIOB
Ha OCHOBe ’KeJsie3a MOPOLIKOBOM MeTa/Iypruei siBseTcsi UHHOBAILMOHHBIM CIIOCOGOM.
[Ipy mpuMeHeHHMU JAHHOW TEXHOJIOTMH CHIKAETCS pacxoj, MaTepuasia U 3aTpaThbl Ha
NPOM3BOJCTBO NMopiiHeBbIX KoJiel, 30-40% 1o cpaBHEHHUIO C TPAAULUOHHBIMU METOJAMHU
WX U3TOTOBJIEHUS.

CBOMCTBA IAMSATH ®OPMBbI B CIIVIABAX HA OCHOBE TiNi,
MMO/JIBEPTHYThIX 3JIEKTPOIIV/IACTUYECKOU JE®OPMAILIUHA
MMPOKATKOM
SHAPE MEMORY EFFECTS IN TINI-BASED ALLOYS SUBJECTED TO
ELECTROPLASTIC ROLLING

A.A.llotanoBal 2 - acn., B.B. CrosispoB!2 — A.T.H., 1poo.
IMHCTUTYT MauIMHOBeAeHUs UM. A.A. briaronpaBosa PAH
2OI'bBOY MockoBckuii 'ocygapcTBeHHbIM UHAYCTpUaibHbIN YHUBEPCUTET

Abstract. One of the perspective methods for structure refinement is electroplastic rolling
(EPR). The use of pulse current during cold rolling enhances the deformability (in 1,5-3 for
TiNi-based alloy). It was shown that EPR (e>1) with a post-deformation annealing at 450-
500 °C leads to nanostructure formation with a grain size of 60-120 nm. Also EPR leads to
increase functional properties of TiNi alloy. So the reverse coefficient revealed better in
comparison with the undeformed alloy (90-96% for Tis92Nisogand 75-80% for Tiso,0Niso,0).

AnHoTanmAa. OJHUM U3 ePCNEKTUBHbIX METOL0B CTPYKTYPHOIO U3MeJIbYeHHUS SBJSIETCS
aJiekTponsactudeckas npokartka (3JIII1). Ucnosb3oBaHWE UMIYJIBLCHOTO 3JIEKTPUYECKOTO
TOKa B Mpolecce MNPOKATKU MO3BOJIIET 3HAYUTEJbHO YJAYUYIIUTH AePpOpMUPYyeMOCTb
MaTtepuasioB (B 1,5 - 3 pasa aasa cniaBoB Ha ocHoBe TiNi). Beuio ycTaHoBJieHO, 4TO
3JIEKTPOIJIacTUYEeCKas MPOoKaTKa ciyiaBoB Ha ocHoBe TiNi g0 crenenu aedopmanuu e>1 c
NoCJeAYIIIMM OTXUIOM npu Temnepatypax 450-500 °C mo3BoJisieT chOpMHUPOBATH
CTPYKTYpy cO cpeaHUM pa3MepoM 3epeH 60-120 Hm. 3IIIl no3BosisseT MNOBBICUTH
K03QPUIUEHT BOCCTAHOBJIEHUS CIJIaBOB Ha ocHoBe TiNi mo cpaBHEHUIO C MCXOJHBIM
HesledOpMUPOBaHHBIM cocTosiHUEM 10 90-96 % B cniaBe Tisg2Nisog U 75-80% B cniaBe
Tiso,0Niso,0.
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HAHECEHME 3AIIIUTHBIX IOKPBITHH
rA30AMHAMHWYECKHUM METOZIOM
DUSTING OF ANTICORROSIVE COVERINGS GASDYNAMIC METHOD

M.C.Ilyrayes - H.c., B.E.ApXMIIOB - K.T.H., B.H.C.,
A.®.JloHgapCKUH - K.T.H., C.H.C., [.B.MOCKBMTHH - [I.T.H., 3aB.J1a0.
WHcTuTyT MamnHoBeseHusa uM. A.A. biiaronpasosa PAH

Abstract. In work results of research a covering of nickel and the zinc brought on a surface
are presented became a method of a cold gasdynamic dusting. The gasdynamic dusting
allows to put a nickel and zinc covering on a surface of products from steel of any profile up
to 1x10-3 m thick with a hardness up to 2800 MPa and 600 MPa respectively. The covering
zinc allows to reduce the speed of corrosion of low-carbonaceous steel in the environment
of electrolyte more than by 40 times.

AHHoTanuA. B pa6oTte npejcTaB/ieHbl pe3yabTaTbl UCCAeJ0BAaHUS MOKPBITUS HUKeJSA U
IJMHKA, HaHEeCEHHbIX Ha MOBEPXHOCTb CTa/JM METOJOM XOJIOJHOTO Ta30JMHAMUYEeCKOro
HalblJeHWs. ra30/jMHaMUYecKoe HallblleHHe M03B0JisieT HAaHOCUTh IMOKPbITHE HUKeJs U
[JMHKAa Ha MOBEPXHOCTb M3/ieJIMH U3 CTa/M JI060ro npoduas ToamuHon Ao 1x10-3 M ¢
TBépAocThio A0 2800 MIla u 600 MIla coorBeTcTBeHHO. [IOKpBITHE LIUHKOM IO3BOJISET
CHU3UTb CKOPOCTb KOPPO3UU HU3KOYTJIEPOJUCTON CTa/U B CpeJie 3JIeKTPoJIUTa 60Jiee yeM
B 40 pas.

TEXHOJIOTUYECKHE ITPOLECCBI BOPUPOBAHUA AJIA ITOJIYYEHUA
3AINMTHBIX CJ/IOEB PA3/IMYHOI'O HEJIEBOI'O HASHAYEHUA
TECHNOLOGICAL BORATING PROCESSES OF OBTAINING PROTECTIVE LAYERS
FOR VARIOUS PURPOSES

A.C. CaBenbeBa- acnupaHT, M.I'. KpykoBu4- 1.T.H., npodeccop
MoOCKOBCKMH roCcyJapCTBEHHbIN YHUBEPCUTET MyTel CO06I1eHUs
(MTYIIC - MUHT)

Abstract. Usually on combines the process of putting a borated protective layer with
operations of heating for traditional types of heat treatment. Such a combining of
operations became possible after our proposing to divide the borating technology different
temperature intervals. The wear resistance of layers depends on characteristics of a
needle-like structure of borides, the dispersion or fragmentation of borides in the
composite structures of borated layers. The duration of treatment depends on the
temperature of saturation. It consists 1.5 - 40 hours. The increase of operational stability of
so hardened parts and tools is not less than 1.5 times.

AnHoTanus. [Iponecc HaHeceHUA 3aLUTHOTO 6OPUPOBAHHOIO CJIOSI 0OBIYHO COBMELIAIOT C
HarpeBoM N0/, TPaJWLUOHHbIE BHJbl TePMHUYeCKOM 0OpabOTKH, TaK KaK TEXHOJIOTHS
OoprvpoBaHUA pas/ieieHa Ha TeMIlepaTypHble HHTepBaJbl. M3HOCOCTOMKOCTBH CJI0€B
3aBUCUT OT CTelleHH Mr0JIb4aTOCTH, JUCIIEPCHOCTH U GparMeHTUPOBAHHOCTH OOpPU/OB B
KOMIIO3ULIMOHHBIX CTPYKTypax OOPHUpPOBAHHBIX cJoeB. [IpoJo/KUTENBHOCTE 06pabOTKU
CYLL,eCTBEHHO 3aBUCUT OT TeMIlepaTyphl Mpolecca HacbllleHUs U cocTassieT oT 1,5 no 40
4. [IoBbIlLIIEHHE SKCIJIyaTallMUOHHOW CTOMKOCTH COCTABUJIO He MeHee 4eM B 1,5 pasa.

13



OINNPEAEJIEHUE BO3MO?KHOCTH BbIIIOJIHEHUA
INPOU3BOACTBEHHbIX 3AKA30B BE3 PABPABOTKH
TEXHOJIOTMYECKUX ITPOLIECCOB
DETERMINATION OF OPPORTUNITIES PRODUCTION ORDERS WITHOUT
TECHNOLOGICAL PROCESS DESIGN

A.B.CaxapoB - K.T.H., M.H.C.
HUHCcTUTYT MalmiMHOBeAeHUs UM. A.A. baiaronpaBoBa PAH

Abstract. The article illustrated a method based on module manufacturing technologies, a
result that a minimum of time on design and minimum cost work manufacturing of parts.

AHHOTanuA. B paboTe paccMoTpeH MoJiX0/, OCHOBAaHHbIM Ha MCNOJb30BaHUHU NPUHLUIIOB
MO/JYJIbHOM TEXHOJIOTHH, MO3BOJISIOLIMNA C MUHUMaJbHBIMU 3aTpaTaMU BpeMeHU U TpyZa
omnpezesATb BO3MOXXHOCTb H3TOTOBJIEHHSI JeTajleld, He pa3pabaTbiBas INpPU 3TOM
TEXHOJIOTHYeCKHe MPOLeCChl.

INOBbIINEHUE 3KCIVIYATAIIMOHHBIX XAPAKTEPUCTHUK
AETAJIEX MAILIMH
IMPROVING OPERATION CHARACTERISTICS OF MACHINE PARTS

A.E. CTellbKO - K.T.H., J01].
YKpauHckas akaZieMusl nevyaTu

Abstract. An i complex method, which consists in the chemical Ni-Co-P treatment followed
by chemical and thermal processing (chrome) for certain modes to achieve a variety in
morphology and physical-mechanical properties of the coating. Changing the formulation
and coating regimes chemical and chemical-thermal treatment can be coated, work well in
certain operating conditions, machinery parts, contacting the working surfaces.
Optimization of conditions of a complex method to quickly and accurately select the recipe
and complex processing modes depending on the conditions of the specific machine parts.

AnHoTanma. KoMmiekcHbIM MeTOo/I, 3ak/io4aniiuiica B xumudeckoit Ni-Co-P o6paboTke c
nocJjeaymwilel XMMUKO-TEPMHUYECKON 06paboTKOM (XpOMUPOBaHUEM) NIPU ONpeJieIEHHbIX
pexxuMax, Mo3BoJIsSeT MoJy4aTh pasjruyHblie 10 MOPPOJOrUd U PU3UKO-MeXaHUYEeCKUMU
XapaKTEePUCTUKAMM NMOKPbITUS. U3MeHss pellenTypbl U peKUMbl XUMHUYECKOTO MOKPBITHS
Y XMMHUKO-TEPMUYECKOW 00pabOTKH, MOKHO MOJIyYUTh MOKPBITHE, XOPOILIO paboTaThb B
omnpe/ieJIeHHbIX YCJIOBUSX pabOThl JeTajsed MallhuH, KOHTAKTUPYIOLUUX PabOYUMHU
noBepxHOCTAMU. ONTUMU3ALUS PEXKMMOB KOMILJIEKCHOTO METO/A MO3BOJISIET ObICTPO U
TOYHO MOJ0OpaTh peLenTypy U PeXUMbl KOMILJIEKCHOU 00pabOTKH B 3aBUCUMOCTH OT
YCJI0BUM pabOThl KOHKPETHBIX JeTajel MalllKH.
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CTPYKTYPHOE U3MEJIbYEHHUE U CBEPXIIPOBOJAAIIEE COCTOAHHUE B
CIIJIABE Nb-47Bec%Ti, IOABEPTHYTOM ITPOKATKE
C UMIIYJIbCHBIM TOKOM
STRUCTURAL REFINEMENT AND SUPERCONDUCTING STATE IN THE
Nb-47wt%Ti ALLOY, SUBJECTED TO THE ROLLING WITH PULSE CURRENT

A.B.®poJioBa - M.H.c., B.B.CT0/11pOB - A.T.H., .H.C.
HUHCcTUTYT MalmiMHOBeAeHUs UM. A.A. baiaronpaBoBa PAH

Abstract. The influence of strain and pulse current on the structure and critical current
density of superconductor Nb-47wt% Ti alloy by rolling has been investigated.

AHHoTauma. UccnenoBaHo BausHUe AepopMaliu U UMIYJbCHOTO TOKA Ha CTPYKTYpy U
KPUTHYECKYI0 IJIOTHOCTb TOKA CBEpPXNPOBOJHHWKA Ha OCHOBe cmaBa Nb-47Bec.%Ti.
[lokazaHO, 4TO BBeJjeHUWE HMMIYJbCHOTO TOKa NpPU MNPOKATKe MO3BOJIIET MOJYYUTH

HAaHOKPHUCTA/JIMYECKYI0 CTPYKTYpy B CIJIaBe M IpPU 3TOM He mojaBJseT 3pdekT
CBEPXIPOBOJIUMOCTH.
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ITPUMEHEHHUE FORTRAN-TECPLOT B IIVIOCKHUX 3AJAYAX
MEXAHUKH AE®OPMUPYEMOI'O TBEPAOI'O TEJIA
FORTRAN-TECPLOT APPLICATION IN FLAT PROBLEMS OF MECHANICS OF THE
DEFORMABLE FIRM BODY

A.U. Bepemeinn4yuK - H.c., B.M. XBuCeBHY - K.T.H., JOL|€HT
BpecTckuii rocyiapcTBEHHbIM TeXHUYECKUN YHHUBePCUTET, I. BpecT, besapych

Abstract. The joint solution of tasks of the theory of elasticity on research intense the
deformed condition of elastic bodies is considered at mechanical loading. Calculation is
made by means of the developed FORTRAN program constructed on the basis of a method
of the boundary integrated equations, processing of results - with use of the graphic
Tecplot 360 interface. Some test tasks are solved, comparison with the solution of the final
and element ANSYS complex is carried out.

AHHOTanMa. PaccmaTpuBaeTcs COBMECTHOE pelleHHWe 3aZlad TEOPUH YIPYTOoCTH IO
WCCJIe[JOBAHUI0 HAINpPSXKeHHO-Ae(POPMUPOBAHHOIO COCTOSIHMSL YIPYTrUX TeJ MpH
MeXaHUYEeCKOM Harpy»eHuu. PacyeT mNpoOU3BOAMUTCA C TMOMOIbI0 pa3paboTaHHOU
FORTRAN-nporpaMmbl, NOCTPOEHHOW Ha 0ase MeToJa TPaHUYHbIX HHTErpajbHbIX
ypaBHEHUH, 00pabOTKa pe3yJibTaTOB — C NpPHMeHeHHMeM TIpadudyeckoro uUHTepdeiica
Tecplot 360. PeuieHbl HEKOTOpble TECTOBbIE 3a/ia4H, IPOBEJIEHO CPAaBHEHUE C pellleHUeM
KOHEeYHO-3JieMeHTHoro koMiiekca ANSYS.

OCOBEHHOCTH INOBEPXHOCTHOT'O IIVTABMEHHOT'O
YIIPOYHEHUA CTAJIBHBIX JETAJIEA
FEATURES OF SUPERFICIAL PLASMA HARDENING OF STEEL DETAILS

A.M. Bepemeituuk - H.c., M.. Ca30HOB - 1.T.H., 1po¢., B.M. XBUCEBUY - K.T.H., JOLEHT
BpecTckuyi rocyjlapCTBEHHbIM TeXHUYECKUH YHUBEpPCUTET, I'. bpecT, besnapycb

Abstract. For the purpose of optimum thermotraining installation is created and
superficial plasma training by a moving plasma arch on depth of 0,3 - 0,6 mm is carried out.
Theoretical researches of temperature fields and thermal stresses are conducted at
superficial plasma hardening of steel details. Optimum modes of process are defined.

AHHOoTauMA. C 1e/ibl0 ONTUMaJbHOW TepPMO3aKaJIKU IITAMIIOBOM OCHACTKHA CO3JaHa
yCTaHOBKA U NpOBeJleHa NOBEPXHOCTHAdA MJIa3MeHHas 3aKaJKa JBIKYLIeNCs NIJIa3MeHHON
ayroil nHa rayéouny 0,3 - 0,6 wMm. IlpoBefieHbl TeopeTHYeCcKHe UCCIe[0BaHUSA
TeMIepaTypHbIX II0JIed W TepMOHANpPsXKeHUH INpPU MOBEPXHOCTHOM IIJIA3MEHHOM
yIpPOYHEHUH CTAJbHBIX JleTaseld. OnpezesieHbl ONTHUMaJbHble peKUMBI TpoLecca.
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HAINNPAXKEHHO-AE®OPMHUPOBAHHOE COCTOAHUE KOPOTKOI'O
CIIJIOOIHOT O HUJIMHAPA ITPU TEPMOPAZIMATMOHHOM
HATPYXEHUHU
RESEARCH INTENSE THE DEFORMED CONDITION OF THE CONTINUOUS
CYLINDER AT TEMPERATURE, MECHANICAL AND RADIATING LOADING

A.U. BepeMel4HUK - H.C.
BpecTckuii rocyjlapcTBeHHbIN TEXHUUECKUN YHUBEPCUTET, I. BpecT, Benapych

Abstract. The solution of a task on research intense the deformed condition of the uniform
continuous cylinder which is exposed to influence of radiation, temperature loading and
external pressure is considered. The system of the differential equations of balance in
movements is solved. For the fixed value of time values a component of tension and
deformations depending on coordinate are found. Their dependence on time of radiation
and properties of a material is investigated.

AHHOTanMa. PaccMmaTpuBaeTcsa pelleHHe 3aJadd 10 HCCAeLOBAaHUIO HaIpPSKEHHO-
eGOPMUPOBAHHOIO COCTOSAHUA OJHOPOJHOTO CIJIOIIHOIO LIUJIMHAPA, [10/{Beprarollerocs
BO3/€UCTBUI0 paJJMallUOHHOM, TeMIIepaTypHOU Harpy3Ku U BHEIIHEro JaBjeHud. PelieHa
cucteMa aAuddepeHIMaNbHbBIX ypaBHEHMU paBHOBecUsl B IepeMelleHUax. [Jida
GUKCUPOBAaHHOTO 3HAaYe€HUs BpeMEeHU HalJileHbl 3HaYyeHUsl KOMIIOHEHT HaNpSKeHUU U
febopManMii B 3aBUCMMOCTH OT KOOpAUHATHI. McciiefoBaHa X 3aBUCUMOCTb OT BpeMeHU
00JIy4eHUsI U CBOMCTB MaTepuaJia.

OLEHKA INPEAE/IBHBIX IIVIACTUYECKHUX HATPY30K B IHULIE COCYJA
AABJIEHUA CIIATPYBKOM ITPU KOMBUHHUPOBAHHOM HATPYKEHUH
EVALUATION OF PLASTIC LIMIT LOADS IN PRESSURE VESSEL HEAD
WITH NOZZLE UNDER COMBINED LOADING

H.B. Bo>koBa - K.T.H., C.H.C., B.H. CKONMHCKHH - [.T.H., Tpodeccop
A.b. CMeTaHKMH - K.T.H., IOLIeHT
®enepasibHOE TOCYZApCTBEHHOE OI0/>KETHOE 06pa30BaTE/NIbHOE yUPeXK/IeHUE BhICIIETO
npodeccuoHaIbHOT'0 06pa30BaHUSA

MOCKOBCKHY IrOCYyZJIapCTBEHHBIA UHAYCTPUAIbHBIA YHUBEPCUTET
(®r'bOY BIIO MI'Y)

Abstract. Finite element elastic-plastic analysis and results of evaluation of the plastic limit
loads for pressure vessel heads with nozzle under combined internal pressure and moment
loads are presented. Spherical and ellipsoidal heads with nozzle are considered as
intersecting shells. New method using the maximum criterion of rate of change of relative
plastic work is employed for the definition of the plastic limit loads.

AHHoTanusa. [lpeacraBiieHbl pe3ysabTaTbl YIPYTOMJACTHYECKOTO0 aHaIM3a IO METOAY
KOHEYHbIX 3JIEMEHTOB U OIIeHKH MpPe/IeJIbHBIX MJIaCTUYECKUX HAarPy30K JJIs JIHUIIL COCY/I0B
JlaBJIeHUs1 C NaTpybKOM IMpPU COBMECTHOM [JIeMCTBUM BHYTpPEHHEro /[iaBJIeHUS U
M3rubawIero MOMeHTa, MPHUJIOXKEHHOTO K MaTpyoOKy. JJJIMITHYEeCKoe M chepudeckoe
JIHUIIA C MAaTPyOKOM MpPeCTABJSIOTCSA KaK COeJJMHEHUS NepeceKaruuxcs o6osouek. s
OLIEHKHM Npe/ie/IbHON MJIaCTUYeCKOW HArpysKU NPUMEHSJICS pa3paboTaHHbIM KpUTEpUU
MaKCHUMyMa CKOPOCTU BO3paCTaHUsI OTHOCUTEIbHOM MJIaCTUYECKOU PabOTHI.
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INTPOI'PAMMA JJIA PACYETA TEOMETPUYECKHUX XAPAKTEPUCTHUK
NJIOCKHUX CEYEHUA U HATIPTX)KEHUI ITPH BHELIEHTPEHHOM
C:KATHUHN KOJIOHHbI
THE PROGRAM FOR CALCULATION GEOMETRICAL HARKTERISTIK OF FLAT
SECTIONS AND TENSION AT NON-CENTRAL COMPRESSION OF THE COLUMN

B.B.'ap6ayeBckuii - acnupaHT, A.U. BepeMel4MK - JOLIEHT
C.BoBHa - cTyzieHT, 3.C. PanMHYyK - CTyZleHT
BpecTckuii rocyiapcTBEHHbIM TeXHUYECKUM YHUBepCUTET, I. BpecT, beslapych

Abstract. The program for calculation of geometrical characteristics of sections of any
form and tension in section is developed at difficult resistance. The program allows to
count geometrical characteristics of sections of a various profile and to check them on
durability at non-central stretching compression. The developed module can also be used
as a basis for calculation of normal and tangent tension at direct and slanting bends. The
program is introduced in educational process and is used when studying disciplines
"Theoretical mechanics" and "Resistance of materials".

AHHOTanmsa. PaspaboTaHa mporpaMma /[ijii pacyieTa reOMeTPUYECKUX XapaKTepPUCTHK
CeYeHUM TMpPOH3BOJIbHOM (GOpMbI M HaANpPsSHKEHUA B CEYEHUHU TP CJIO0KHOM
CONPOTHUBJIEHUH. [Iporpamma M03BOJISIET pacCYUTHIBATH reoMeTpuyecKue
XapaKTEPUCTUKU CEeYEeHUM pas3MyHOro mnpoduss U NPOBEPSATh UX HA MPOYHOCTb NpHU
BHELIEHTPEHHOM  paCTSKEHUHU-CKATUU. Pa3paboTaHHBIA MOAYJb TakKXe MOXKHO
WCIOJIb30BaTh KaK OCHOBY JJis pacieTa HOPMaJibHbIX U KacaTeJIbHbIX HAaNpPsKeHUH NpU
npsIMOM M KocoM u3rubax. [I[porpamMmma BHeZipeHa B y4eOHbIHN MPOLECC U UCIIO0JIb3YETCs PU
M3y4YeHUU AUCUUIINH «TeopeTuyeckas MexaHuKa» U « CONPOTHBJIEHUE MAaTePHAJIOBY.

OLEHKA PUCKA TPAHCIIOPTUPOBAHHUA AJ/IMHHOMEPHOTI'O
JIETKOAE®OPMUPYEMOI'O OG'BEKTA I10 JOPOTE
CO CJIYYAMHBIMU HEPOBHOCTSAAMHU
RISK ASSESSMENT OF TRANSPORTATION LARGE OBJECTS ON THE ROAD AT
RANDOM ROUGH

M.U.'pe6énkuHa - ctygeHT, B.U. UBaHOB - cTyzeHT, B.U. lllep6akoB - K.T.H, 1pood.
MoCKOBCKHH rocyiapCTBEHHbIN MAalIMHOCTPOUTEbHbIN YHHUBepcuTeT (MAMMU)

Abstract. The complex of the questions arising at an assessment of technical capability and
expediency of transportation of bulky and easily deformable objects on roads with random
irregularity is considered. The transport system in the form of lengthy freight on two
multiaxial support bogies is accepted as object of research.

AHHOTanmMa. B mnpexacTaBieHHOM /[lO0KJaJle paccMaTpUBaeTCs KOMILJIEKC BOIMPOCOB,
BO3HUKAWIIMX TMPHU OllEHKE TEeXHUYECKOM BO3MOXHOCTH W I11eJ1eC006Pa3HOCTH
TPaHCNOPTHUPOBAHUS JJUHHOMEPHBIX U JIeTKoAePOpMUPYyEMBbIX 0O'bEKTOB M0 AOPOTraM CO
C/Iy4alHbIMHY HEPOBHOCTSIMU. B KauecTBe 06'beKTa UCCIeL0BaHUSA IPUHATA TPAHCIIOPTHASA
cUcTeMa B BU/le INIMHHOMEPHOTO rpy3a Ha JIByX MHOTOOCHBIX OTIOPHBIX TeJIeXKKaxX.
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METO/bI IPUBEJEHUA CJIYYAVHBIX ITPOLIECCOB CO CJIOKHOM
CTPYKTYPOMH K IIPOLIECCAM C IIPOCTOM CTPYKTYPOH
REDUCTION METHODS OF RANDOM PROCESSES WITH DIFFICULT STRUCTURE
TO PROCESSES WITH SIMPLE STRUCTURE

B.W. UBaHOB! - cTysenT, M.U. 'pe6énkunal - ctrygent, A.K. HaAMETKMH?Z - CTy/leHT,
A.C.TyceB? - a.1.H., npod, B.U. lllep6akoB! - K.T.H, npod.

IMOCKOBCKHH roCylapCTBEHHbIM MallIMHOCTPOUTENbHBIN YHUBepcuTeT (MAMU)
2MOCKOBCKHUH roCcyjapCTBEHHbIN TeXHUYeCKUH yHuBepcuTeT M. H.3. BaymaHa

Abstract. The concept of a cycle of loading and concept of its amplitude can't be defined for
processes with difficult structure. In this case on resistance of fatigue it is necessary to
apply various approximate methods of approximation of these processes to calculations to
processes of simple structure. The review and the analysis of existing methods is provided
in this work.

AHHOTauMA. /|y MpPOLIECCOB CO CJOXKHOM CTPYKTYpOH MOHSITUE LUKJIA HArpy>KeHus U
MOHSITHE €ro aMIJIUTY/bl OJJHO3HAYHO HE OMpPEJeSIOTCA, MU B 3TOM CJIy4dae JJjisl PacieToB
Ha CONPOTHUBJIEHHE YCTAJOCTU CTAHOBUTCS HEOOXOAUMBIM IMpPUMEHEHHEe pPa3JIUYHbIX
NpUOJMKEHHBIX METOJIOB INpPHUBEJEHUSI TaKUX MPOLECCOB K MpoleccaM MpoCTOH
CTPYKTYpHbI. B 1aHHO# paboTe npuBOgUTCSA 0630 U aHAIHU3 CYLIECTBYIOLUX METO/I0B.

HUCCJIENOBAHUE U PABPABOTKA CUCTEMbI MEXAHUYECKOH
3AIIUTHI TPAHCIIOPTHOI'O OBBEKTA
ITPU BBICOKOCKOPOCTHOM YJIAPE
RESEARCH AND DEVELOPMENT OF MECHANICAL PROTECTION SYSTEM FOR
SHIPPING CASK UNDER HIGH-VELOCITY IMPACT

A.M.MUBalIKUH — UHKEHEP-KOHCTPYKTOD,
C.B.KomapoB - nupektop JUMUTpOBrpajickoro ¢puaraia

000 HayuHo-npousBoacTBeHHas1 prupMa «COCHBI»

Abstract. The strength properties of wood, foamed aluminum and honeycomb materials
proposed by various vendors as the impact absorbers for different systems are analyzed. It
was shown these materials are insufficient resistant. Parameters of a new impact absorbing
system on basis of the hollow titanium spheres for different transport units were
identified.

AHHOTanma. /JloksaJ mNOCBslLleH pe3yJbTaTaM aHa/d3a M[POYHOCTHBIX CBOUMCTB
JlpeBeCHUHbl, BCIIEHEHHOTI'0 aJIOMUHUA U COTOBBIX MaTepUaJIOB, KOTOpPbIe NpeJJararoTcs
pas/IMYHbIMU MPOU3BOJUTENSIMU B KauecTBe JAeMNpepoB /Js MHOMOYMCIEHHbIX CUCTEM.
OaHako M3-3a KX HEJAOCTAaTOYHOM TMPOYHOCTH OMNpeJiesieHbl MapamMeTpbl HOBOH
Jemndupymouied CUCTEMbl Ha OCHOBE TMOJIbIX TUTAHOBbIX cdep /s pa3JUYHBIX
TPaAHCHOPTHBIX 0O'bEKTOB.
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YCTPOVMCTBO U METO/IUKA HEPA3PYIIAIOIIETO KOHTPOJIA
METAJIJTMYECKHX U3JIEJIUA JIASEPHO-AKYCTUYECKHUM CIIOCOBOM
DEVICE AND TECHNIQUE OF NON-DESTRUCTIVE TESTING OF METAL
PRODUCTS USING LASER-ACOUSTIC METHOD

U.P.UcmarunoB - acnupauT, P.U.KanumysuimH - a-p us.-mat. Hayk, npodeccop,
A.B.CeMEeHHMKOB — aClIUpaHT

®I'bOY BIIO «Ka3aHckuii rocyapCTBeHHbIN SHEpreTUYeCKUN YHUBEPCUTET»

Abstract. The new non-destructive testing technique and device for detection of surface
and hidden subsurface defects in metal products had been developed. The technique is
based on the scanning of the object surface by focused laser beam generating acoustic
waves and detection them by a piezoelectric detector. Testing is performed by analyzing
propagation time and amplitude of the acoustic wave when the laser beam passes area of
surface crack and area above hidden subsurface defect.

AHHOTaumA. PazpaboTaHbl HOBOE YCTPOUCTBO U MEeTOHMKA HEpPa3pylIalLIero KOHTPOJIs
MOBEPXHOCTHBIX U CKPBITHIX M0/[MOBEPXHOCTHBIX 1e(PEKTOB B METAIINYECKUX U3/IEJTUSIX.
MeTo/i1ika OCHOBaHa Ha CKAHUPOBAHUHW NOBEPXHOCTH UCCIEAYEMOT0 00'bEKTA
chOKYCHPOBAHHBIM JIa3€PHbBIM MYYKOM U JIeTEKTHPOBAHUU Ir'eHEPUPYEMbBIX UM
aKyCTHUY€eCKUX BOJIH MTbe303JIEKTPUYECKHUM JJaTYIUNKOM. KOoHTposIb filepeKTOB
OCYIIECTBJISIETCS TOCPEACTBOM aHAIM3a aMIJIUTY/Ibl U BpEMEHU PaCpOCTPaHEHUS
aKyCTUYeCKOro CUrHaJjia [0 AeTEeKTopa MPU MPOX0KAEeHUH Jla3ePHbIM IYYKOM 06J1acTH
NedeKTa, BBIXOSIEro Ha MOBEPXHOCTD, U 06J1aCTH HaJ| IeEKTOM, CKPBITBIM MOJ] HEH.
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OINPEAEJIEHHUE TEPMOHAIIPAKEHHOTI'O COCTOAHUA 3J/IEMEHTOB
INAPOTEHEPHUPYIOLIETI'O OBOPYAOBAHNUA ATOMHBIX U TEIIJIOBBIX
3HEPT'OBJIOKOB PACYETHO-3KCIIEPUMEHTAJIbHBIM METO/10M
C UCIIOJIb30BAHHUEM HATYPHOM TEH30METPUH
DETERMINATION OF THERMAL STRESS STATE ELEMENTS OF THE STEAM
GENERATING EQUIPMENT FOR NUCLEAR AND THERMAL POWER
CALCULATION AND THE EXPERIMENTAL METHOD USING A FULL-SCALE
STRAIN MEASUREMENT

J.A. Kazanues, C.B. Mac/i0B - K.T.H.
HUHCcTUTYT MalmrHOBeAeHUs UM. A.A. bsiaronpaBoBa PAH

Abstract. The problem of analysis of the stress -strain state of critical structures is
particularly relevant for nuclear and thermal power, so it is incorrect or imprecise
definition can lead to loss of strength and load-bearing elements of destruction and nuclear
power plants and , as shown, to the emission of high- vapor mixtures , spontaneous
explosions surround within the protective shells, destruction of building structures and as
a result, a catastrophic contamination of the environment . Particular attention should be
paid to preserve the strength of the elements of cooling systems (steam generators , tanks
systems for emergency core cooling system , circulation pumps and pipelines). This paper
deals with computational and experimental method of determining the thermal stress state
nozzle main and emergency feedwater systems PGV -1000 steam generators, the failure of
which may result in termination of heat in the 2nd loop plant and, as a consequence, to the
possible development of an emergency scenario , with a similar Implemented in nuclear
power plant "Fukushima- 1". The relevance and importance of the task due to the need to
create art algorithms and systems for rapid diagnosis stress state existing and emerging
nuclear units and cogeneration plants operated in modes with variable intensity of loading.

AnHoTanma. Ilpo6sieMma aHaimuza HJC OTBeTCTBEHHBIX KOHCTPYKIMM 0OCOGEHHO
aKTyaJIbHa /JIJI1 aTOMHOM U TeIlJIOBOM 3HEPreTUKH, TaK ero HellpaBUJIbHOE UJIM HETOYHOEe
omnpejieJieHue MOXET NPUBOJUTH K IMOTepe MNPOYHOCTA M pa3pylLIeHUI HeCylUrux
asnieMeHTOB A3C u TIC u, kak 3TO Mokaslasa NPaKTUKA, K BbIOPOCAaM BBICOKOAKTHBHBIX
Napora3oBbIX CMecCel, CIOHTAHHbIM 0O0'bEMHBIM B3pblBaM BHYTPH 3alUTHBLIX 000JIOYEK,
paspylieHUusIM CTPOUTENbHBbIX KOHCTPYKIMH M, KaK pe3yJbTaT, KaTacTpPoPUUeCKOMY
3apaXKeHUI0 OKpyXxawlei cpenbl. Ocoboe BHUMaHUE [AOJHKHO YAEJNSITbCS BOMpPOCaM
COXpaHEeHHUSI MPOYHOCTH 3JIEMEHTOB CUCTEM OXJAXKJAeHHUs (aporeHepaTopoB, EMKOCTeM
CHCTEM aBAPUWHOTO OXJAXKAEHUS AaKTHBHOW 30HbI, LUPKYJSALMOHHBIX HACOCOB U
TpybonpoBosoB). Hacrosimasg paboTa mocCBslLleHA PacyETHO-IKCIEPUMEHTATbHOMY
MEeTOJly OIlpeJie/leHHs] TepPMOHAINPS)KEHHOTO COCTOSIHUSI TAaTPyOKOB OCHOBHOW U
aBapMMHOM CUCTEM TIOJa4yud NUTATEeJbHOU BoAbl maporeHepatopoB [II'B-1000,
pa3pylieHre KOTOPBIX MOXET MPUBECTH K IpeKpalleHUI0 0TBOa Telia BO 2 KOHTYp AJC
Y, KaK CJIeICTBUE, K BO3MO>XHOMY Pa3BUTHI0 aBAPUHUHOW CUTYaAlUH 10 CLIEHAPUIO, CXOKEMY
c peanuzoBaHHOMy Ha A3C «®Pykycuma-1». AKTyaJbHOCTb U BaXXHOCTb NOCTAaBJIEHHOU
3a/la4y 00YCJIOBJIeHbl HEOOXOJUMOCTbIO CO3JJaHUSI COBPEMEHHBIX aJITOPUTMOB U CHUCTEM
OIlepaTUBHOM [MArHOCTUKH HANPSKEHHOIO COCTOSAHUA [EWCTBYIOIIMX UM CO3JaBaeMbIX
sHepro6siokoB A3C wu TIL, skcnayaTupyeMblx B pexuMax C IepeMeHHOU
VHTEHCUBHOCTbIO Harpy>KeHus.
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MO/JIE/IMPOBAHME U PACYET JIE®EKTOB THUIIA OTC/JIOEHUH
B KOHCTPYKIUAX U3 KOMIIO3BUIIMOHHbIX MATEPHUAJIOB
MODELING AND CALCULATION OF DEFECTS SUCH AS DELAMINATIONS IN
STRUCTURES OF COMPOSITE MATERIALS

A.M.KoKypoB - acr1., M.H.C
WHcTuTyT MamnHoBeseHus uM. A.A. biiaronpasosa PAH
Abstract. The paper presents a method of numerical and analytical simulation and defects
of delamination in laminated composite materials based on factors such as the geometry of
the bundle zone and the structure of the layered composite. The proposed method of
calculation allows the design stage to determine the mechanical properties of parts, to
predict the behavior of defects under load.

AHHoTauMsa. B pa6ore mnpexacTaB/ieHAa MeETOAMKA 4YHCJEHHOTO W aHAJIUTHYECKOTO
MOJIeJIMPOBaHUSI M pacyeTa AedeKTOB THIA OTCJAOEHHUHW B CJIOUCTBIX KOMIIO3UTHBIX
MaTepHaJiaXx ¢ y4eTOM TaKuX PaKTOPOB, KaK reoMeTpHUsi 30Hbl PACCJ0E€HHUS U CTPYKTypa
CJIOUCTOrO0 KOMIIO3UTAa. l[lpejsioxkeHHass MeTOAMKA pacyeTa IMO03BOJIET HA CTaAuU
NPOEKTUPOBAHUSI OMNpesiesiiTh MPOYHOCTHbIE CBOMCTBA JileTajied U MPOTHO3UPOBATh
nosezieHue ZiepeKTOB M0/ HAarpy3Koi.

HUCIIBITAHUA HA YCTAJIOCTb HOBOI'O 3JIEMEHTA IIOZABECKH
ABTOMOBMJIEN «3WJI», U3ATOTOBJIEHHOTI'O
N3 KOMIIO3UIIMOHHOTI'O MATEPHAJIA
FATIGUE TEST NEW SUSPENSION COMPONENT ZIL MADE
OF COMPOSITE MATERIAL

U.B. JleonTbeB - cTtyzeHT, 10.I1.YykanuH - foueHT, B.U. lllep6aKoB - K.T.H., 1po.
MoCKOBCKHH rocyiapCTBEHHbIN MalIMHOCTPOUTEIbHBIN YHHUBepcuTeT (MAMMU)

Abstract. The ability to manage power consumption and load-carrying capacity composite.
For traditional elastic elements such as leaf springs, coil springs and torsion, the stress-
strain state is extremely uneven. Effectively works in tension and compression, only the
upper and lower part of the material suspension, and torsion only the outer layers material
in the sectional bar or torsion spring. Material in the immediate vicinity of the center of
gravity of section under consideration is almost unloaded, ie a kind of "odd". The work of
the proposed new elastic element of a composite material (CM) is based on the principles
of creating constrained compression of one part of the structure by means of the other part
and separate the perception of external loads these parts.

AHHOTanMA. BO3MOXXHOCTb yIpaBJieHHUs] 3HEPTrOEMKOCTbIO U HArPy304YHOU CIIOCOGHOCTHIO
koMmmnosuTa. /JJii TpaAUIMOHHBIX VIPYTrUX 3JIEMEHTOB KaK JIMCTOBas peccopa,
WIMHAPUYECcKass TMpPYyKMHAa U TOPCHUOH, HANpsKeHHO-JAepOopMHUpPOBAHHOE COCTOSIHUE
KpaiiHe HepaBHOMepHO. IPeKTUBHO paboTaeT HA PaCTSKEHUE U CKATHUeE JIUIb BEPXHSIS
Y HIDKHSIS YacTU MaTepuasia peccophbl, a Ha KpydyeHue JiMillb BHELIHHE CJI0U MaTepuasia B
CeYeHUH NPYTKa NPYKUHbI UJIK TOPCHOHA. MaTepuaJl, HAXOASAIMUNCS B HEITOCPEICTBEHHOU
OJIM30CTH OT LIEHTPA TSKECTH pPACCMaTPUBAEMOT0 Ce4YeHHUs, SIBJSETCA MNpPaKTUYeCKH
HeHarpy>XeHHbIM, T.e. KaK Obl «JIWUIIHUM». Pa6oTa mpejjaraeMoro HOBOI'O yHpPYyroro
3JIeMeHTA M3 KOMIO3UIMOHHOTO MaTepuasia (KM) ocHoBaHa Ha NMPUHIMIIAX CO3JAHUS
CTECHEHHOTO CXaTusl OJHOM 4YaCTU KOHCTPYKLMU IMOCPEACTBOM JPYrod ee 4YacTU U
CenapaTHOTO BOCIPUSATHS BHENTHUX HArPY30K STUMHU YaCTSIMH.
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INPUMEHEHUE BUOMEXAHWYECKHUX IIPUHLHUIIOB
IMPU NPOEKTUPOBAHUHU KOMITIO3UTHBIX KOHCTPYKIIUHA
C KPUBOJIMHEMHBIM APMUPOBAHUEM
APPLICATION OF BIOMECHANICAL PRINCIPLES FOR DESIGN OF COMPOSITE
STRUCTURES WITH CURVILINEAR REINFORCEMENT

A.B. MasiaxoB - acr., M.H.c., A.H. [losin10B - A1.T.H., npod.
HUHCcTUTYT MalmiMHOBeAeHUs UM. A.A. baiaroHpaBoBa PAH

Abstract. This paper describes a modeling method for composite structures with
curvilinear reinforcement. The method allows simulating the functionally graded material
using biomechanical principles.

AHHoOTanMa. B paboTe paccMaTpuBaeTc MeTOJ, MOJEJWPOBAHUA KOMIIO3UTHBIX
KOHCTPYKLIMM C KpUBOJIMHEHMHBIM apMupoBaHHeM. JlaHHBIM MeTOJ IO3BOJIAET
MO/JieJIMpOBaTh GYyHKLMOHANIBHO rpayupOoBaHHbBIN Marepual, UCII0JIb3YS
6ruoMexaHUYeCKHue NPUHLHUIIBIL.

Paboma evinosneHna npu guHaHcosol noddeprcke POPH (epanm Ne mon_a 12-08-31323)

PA3BUTHE MOAYJ/IbHOT'O ITPUHLUIIA ITPU IIPOEKTUPOBAHHHA
HECYHIUX CUCTEM TPAHCIIOPTHBIX CPEACTB AJIA IEPEBO3KHA
HETABAPUTHbLIX TA/KE/IOBECHBIX IT'PY30B
MODULAR CONCEPT EXTENSION IN HEAVY OVERSIZED CARGO
TRANSPORTAION UNITS BEARING SYSTEMS DESIGNING

ILII. MummH! - unxeHep 2 kateropuu, H.JI. Ocunos? - K.T.H., npodeccop,
HU.C. YaGyHMH? - K.T.H., IOL[EHT

1dounuan OI'YIT “UIHKN” - HUU CK um. B.I1. BapMuHa
ZynuBepcuTeT MalMHocTpoeHuss (MAMU)

Abstract. Existing heavy oversized cargo transportation units modernization method and
modular concept introduction possibility of designing cycle are considered in this paper. In
both cases global and local strength analysis’s were carried out on different working
conditions with a glance of multilevel mathematical modeling.

AHHOTanua. B paboTe paccmaTpuBaeTcs MeTOJWKA MOJEpPHU3ALUU CYILECTBYIOLUX
TPAHCIOPTHBIX CPEACTB [Jisl EPEBO3KU HErabapUTHBIX TSKEJOBECHBIX I'PY30B, a TaKXKe
BO3MOXXHOCTb BHE€JPEHHS MOJYJbHOTO MNPUHIMIA B LUKJI NPOEKTUPOBAHUS TaKHUX
arperaToB. B 000HX cjydyasxX MPOBOAWJICA aHa/JU3 OOLed U MeCTHOW NPOYHOCTU Ha
pPa3/IMYHBbIX  3KCIJIyaTallUOHHbIX  peXUMax C [pPHMEHEHUEM  MHOIOYPOBHErO
MaTeMaTU4eCcKoro Mo/JieJIMpOBaHUS.
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OBECIIEYEHHME BE30OITIACHOCTHU U CEPTUOPUKALIUA
IrA30TYPBUHHBIX JIBUTATEJEN
SAFETY AND SERTIFICATION OF GAS TURBINE ENGINES

M.®. MoKpoycC - K.T.H., Ha4aJIbHUK cekTopa, H.C. KalmHMKOBa - MH)KeHep 10 Ka4yeCTBY
@OTI'YI «HIUAM um.I1.U. BapanoBa»

Abstract. In order to ensure a continuous improvement of the safety aircraft engines the
harmonization process of Russian and foreign airworthiness standards has been
performed. New advisory circulars concerning actual problems of ensurance of aviation gas
turbine safety are a practical interest for gas turbine engines various purpose.

AHHOoTanma. O6ecrneyeHue 06e30MACHOCTH TOJIETOB NpeAycMaTpUBaeT IpPOBeJeHUE
cepTUUKALMKU aBHUAIMOHHBIX JABUratesied. OnbIT cepTUPHUKALNKMM aABUALMOHHBIX
JBUTraTeJied TMOCAYKHJ OCHOBOM JJi1 BBeJeHUSI 006s13aTesJIbHOW cepTUdUKALUHU
ra3oTypOMHHBIX JBUraTesJell NPOMBIIIJIEHHOTO Ha3HauyeHUs. PaccMoTpeH KOMILJIEKC
HOPMAaTHUBHO-METOJUYECKON JIOKYMEHTAlMH JJisi CcepTUUKAIMM Ta30TyYpOUHHBIX
aBUALMOHHBIX U IPOMBILLJIEHHBIX JIBUTaTEJEN.
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OLIEHKA IPOYHOCTH Y YCTAJIOCTHOM JOJTOBEYHOCTH CBAPHBIX
HECYLIUX KOHCTPYKLUi KY30BA BATOHA-CAMOCBAJIA
(AYMIIKAPA)

THE ESTIMATION OF THE STRENGTH AND FATIGUE LIFE OF THE WELDED
SUPPORTING STRUCTURES OF THE DUMPCAR CASE

T.A.MOTAHKO - aClIMPAHT, UHKEHEP-KOHCTPYKTOP

BpsiHCKUI rocyjJapCTBEHHbIN TeXHUYECKUN YHUBEPCUTET,
3A0 “YK“ BpsiHCKM{ MalIMHOCTPOUTEIbHBIN 3aBOJ,

Abstract. It were carried out researches of the strength and fatigue life of the upper and
lower body frame of dumpcar. The evaluation of the strength was conducted in two steps.
On the first step, based on the solid model of the car-truck were defined dynamic loads,
acting on considered supporting structures during the operation. Herewith it was
considered the movement of the car on the straight sections, on curves and for turnouts, in
addition it was considered the strain during the loading and unloading operations.

On the second step it was made the analysis of the stress-strain state of the supporting
structures of the case with the use of detailed lamellar finite element model. The evaluation
of the fatigue life was carried out in the framework of the high-cycle fatigue with the use of
linear damage summation hypothesis and Kogaev’s deterministic method. As the object of
study was considered the case of the car-truck model 31-675. On the basis of the conducted
researches it was suggested a number of design solutions to improve the case of the car-
truck.

AHHOTauMA. BbinoJiHEHBI HCCAeN0BAaHUSA NPOYHOCTH U YCTAJOCTHOW JOJITOBEYHOCTH
BEpXHel M HW)XXHEW paMbl Ky30Ba BaroHa-camocBaja (Aaymnkapa). OneHka MNpPOYHOCTHU
npoBoJu/Iach B JiBa 3Tana. Ha nmepBoM 3Tamne Ha OCHOBe pa3pabOTaHHOU TBepPAOTEJbHOU
MO/JleJId BaroHa-caMoOCBaJa ONpeJesaJUCh JUHAaMU4YeCcKue Harpys3KH, JeHCTBYIOIIUEe Ha
paccMaTpuBaeMble Hecyllde KOHCTPYKLMHM B Ipolecce 3KcmiayaTtauud. [lpu sTom
paccMaTpuBaeTcsl JBU)KE€HHEe BaroHa MO MPSIMBIM y4YaCcTKaM NYTH, B KPHUBbIX U IO
CTPEeJIOYHBbIM TIepeBoJaM, [AOMNOJHUTEJbHO pPacCMaTPUBAETCS HArpy»KeHHOCTb MpU
NpOBEeEHUU NOTPY30YHO-PA3TPY30YHBIX PabOT.

Ha BTOpoM 3Tame mMpoM3BOAMTCS aHa/JU3 HaANPSKEHHO-JePOPMHUPOBAHHOTO COCTOSIHUS
HeCYL[UX KOHCTPYKIIMH Ky30Ba C MCIOJIb30BaHHWEM /[l€TaJIU3MPOBAHHON MJIACTUHYATOU
KOHEYHO-3JIeMeHTHOW Mogenu. OneHKa yCTaJOCTHOM [0JITOBEYHOCTU INPOBOJAMJIACH B
paMKax MO/JieJIU MHOTOLIMK/JIOBOW YCTaJIOCTH C MCIOJIb30BaHWEM JIMHEWMHOM TUIOTE3bI
CYMMHPOBAaHUA TMOBPEXJEeHUU U JeTepMUHHUpPOBaHHOM MeToauku B.II. Koraea. B
KayecTBe 00'beKTa HUCCJIeJO0BaHUS pPacCMOTPEH Ky30B BaroHa-caMocBasa mMojenu 31-675
npousBoacTtBa 000 «Baroutpeia» (r. Kanunuurpazs). Ha ocHoBe mnpoBeAeHHBIX
WCC/Ie[JOBAaHUN NpeAJioKeH PsAJ, KOHCTPYKTUBHBIX peLIeHWH MO0 yCOBepPIIEHCTBOBAHUIO
Ky30Ba BaroHa-caMocCBaJa.
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JUHAMHUYECKAA MPOYHOCTH CJ/IOUCTBIX KOMIIO3UIIUHA
DYNAMIC STRENTH OF LAYERED COMPOSITIONS

A.A. lTapaxonu - AciupaHnT, H. JI. OcunoB - [01ieHT, K.T.H., Ipodeccop.
MoCKOBCKUY roCyapCTBEHHbIA MAalIMHOCTPOUTENbHbIA yHUBepcuTeT (MAMHU)

Abstract. In this paper the issues of the dynamic strength of layered compositions. When
exposed to stress, rapidly changing over time, the study of the dynamics of such
compositions is determined by the task. These impacts have the bursty nature of the design
under the influence of explosive shock waves. The distribution of the fundamental
frequency of layered compositions.

AHHoOTauMa. B paHHOM paboTe ucciaefoBaHbl BOINPOCHI JUHAMHUYECKOHM HNPOYHOCTU
CJIOMCTBIX KoOMNo3unuil. Ilpu BO3JeUCTBUM HArpysokK, OBICTPO H3MEHSWIIUXCA BO
BpeMeHH, HCCJIe/joBaHMe [UHAMHUKHU TaKHUX KOMIIO3ULMU CTAaHOBUTCA OIpejessiolen
3ajiaueil. Takve BO3JEWCTBUS UMIYJbCHOI'O XapaKTepa KOHCTPYKLUHU HUCIBITBIBAIOT MO/,
BJIMSIHUEM B3PBIBHBIX yJapHbIX BoJH. [IpoBesiéH aHanu3 pacnpejiesieHUss COOCTBEHHbIX
4aCTOT CJIOMCTBHIX KOMIIO3ULUH.

MOBBIIIEHUE HATPY304YHOM ClIOCOBHOCTH U3JEJIUA METO/IOM
3JIEKTPOMEXAHUYECKOH OBPABOTKHU
IMPROVEMENT THE LOAD CAPACITY OF PRODUCTION BY USING
ELECTROMECHANICAL METHOD

0. H. [lapmukoB - ctyzieHT, A.Il.fiIkoBJ1IeBa - K.T.H., JOLeHT
MI'TY um. H.2. bBaymaHa

Abstract. There are a lot of methods to improve the load capacity of production such as
nitration, cementation, carbonitriding, laser hardening, thermochemical treatment,
electromechanical treatment. This particular article presents their features and confirms
most practicability of using the last one in serial production.

AnHoTanma. CylecTByeT HECKOJIbKO CIIOCOO0B MOBEPXHOCTHOTO YIPOYHEHUs JeTasei:
a30THpPOBaHUE, LIEMEHTAallMs, HUTPOLEMEHTalus, Jia3epHas 3aKajka, XUMMKO-
TepMHUUYecKass 06paboTKa, 3JIeKTpoMexaHHueckass 06paboTka. B ctaTbe paccMaTpUBarOTCs
UX OCOOEHHOCTH W NOATBEpK/JAaeTcsl HauboJiblliasg 11e/1ec0060pa3HOCTbh UCIOJb30BaHUSA
nocjae/Her B CpeJJHECEPUMHOM IPOU3BO/ICTBE.
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COBMECTHOE IPUMEHEHHME METO/J 0B CIIEK/I-UHTEP®EPOMETPUU
1 KOPPEJIALIUU LIMPPOBBIX U30BPAYKEHUM /111 UCCJIEJJOBAHUS
OBbPA3110B C KOHIHEHTPATOPOM IIPHU UCIIBITAHUU UX
HA MAJIODUKJIOBYIO YCTAJIOCTb
THE COMBINED APPLICATION OF SPECKLE INTERFEROMETRY AND DIGITAL
IMAGE CORRELATION TO INVESTIGATION SPECIMENS WITH
A CONCENTRATOR WHEN TESTED LOW-CYCLIC FATIGUE.

T. II. IliyraTaps - acm., C.M. YcoB - acr.

HUHcTuTyT MalimHoBeeHud UM. A.A. baiaroupasosa PAH

Abstract. In this paper discusses the application of two non-contact methods of speckle
interferometry and digital image correlation to investigation specimens with a
concentrator when tested in low-cycle fatigue. A positive aspect of the combined use of
these two methods is different sensitivity and range of measurements.

AHHoTanua. B faHHOW paboTe paccMaTpuUBaeTcsl NMpPUMEHEHHEe [ABYX OeCKOHTAKTHBIX
MEeTO/I0OB CHeKJ-UHTepbepoMeTpru W Koppeasuuu LUPpoBbIX UH300paKEeHUN JJis
UCCIeIOBAaHUSI 00pasloB C KOHIIEHTPATOPOM MNPH HCNOBITAHUM HA MaJIOLUKJIOBYIO
ycTtanocTb. [10/I0)KUTENbHBIM aClEKTOM COBMECTHOTO MPUMEHEHHUS 3THUX JIBYX METO/OB
SIBJISIETCS pa3/IMYHble YYBCTBUTEJbHOCTb U JUANIA30H U3MEpPEHUM.

BJIMAHUE PACIIOJIOKEHUA JEPEKTA HA YACTOTHYIO
XAPAKTEPUCTHURY B KOMIIO3UTHBIX ITAHEJIAX
INFLUENCE OF THE LOCATIONS DEFECTS OF FREQUENCY CHARACTERISTICS
OF COMPOSITE PANELS

M.M.Pymavuk - acn., A.H.Ilosima10B - A.T.H., 1pod., - A.T.H.
WUHcTuTyT MaliMHoOBeAeHUA UM. A. A. biiaronpaBoBa PAH

Abstract. The report describes the computational and experimental method that allows
analysis based on changes in frequencies of composite cantilevers panels that mimic the
blades of pilotless vehicles, to determine accurately the location and type of defect (cavity,
starved spot, through-hole). Reduced frequency analysis can be used to reject products at
the production stage.

AHHOTauMA. B fokyiazie onucaHa pacuéTHO-3KCIIepUMeHTa/IbHasA MeTO/IMKa,
N03BOJISIIOIAasl HA OCHOBE aHaJ/Iu3a U3MeHEeHHUs COOCTBEHHbIX YaCTOT KOMIIO3UTHBIX
KOHCOJIBHO 3aKpeIJIeHHbIX IaHeJiel, KOTOPbIMHU UMUTUPYIOTCS JIOTACTU BUHTOB
6ecrnuJIOTHOIO JIeTaTeJIbHOI0 alnaparTa, OlpeAe/AaThb J0CTaTOYHO TOYHO
MeCTOII0JI0}KeHHe U TUIl iedeKTa (10JI0CThb, HENPOKJIeH, CKBO3HOEe OTBEPCTHE).
[IprBeleHHBI YaCTOTHBIN aHA/IU3 BO3MOXXHO NPUMEHSATD /IJ11 OTOPAKOBKHU U3/eJUN Ha
3Tane U3roToBJIEHHUS.
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IMMPUMEHEHME MAKETOB MHOTOKPUTEPUA/TbBHON OIITUMM3ALIUU K
3AJAYAM KOHCTPYKTUBHO-ITPOYHOCTHOTI'O ITPOEKTUPOBAHUA
Y3JI0B PABOYMX KOJIEC TA30TYPBUHHBIX IBUTATEJIEN
MULTICRITERION OPTIMIZATION PROGRAM APPLICATION FOR STRESS
DESIGN OF GAS-TURBINE ENGINE WHEEL

A.B. Ca/IbHMKOB - acliMpaHT, MHXXeHep 1-01 KaTeropuu
OI'VII «IUAM nwm. I1.1. bBapanoBa», MockBa, Poccus

Abstract. The results of rotor wheels design based on multidisciplinary optimization are
given in this report. The templates for automatic multidisciplinary analyses of rotor wheels
typical elements have developed in the ANSYS to automate the design process. The using of
these templates allows applying multi-objective optimization software packages. This
approach reduces the time and laboriousness of the design process, and improves the
quality of the designed structure.

AHHOTanmAa. B naHHOU paboTe npuBeieHbl pe3y/abTaThl MPOEKTUPOBAHUS Y3J10B PabOUUX
koJsiéc 'T/l Ha 0OCHOBe MHOTOJUCUUIJIMHAPHON onTUMHU3auuu. C 1eibl0 aBTOMaTU3alUuU
npoiiecca npoeKTUpoBaHus B cpese ANSYS pa3paboTaHbl 111a6J/10HBI [J11 aBTOMAaTHYECKUX
MHOTOJYCLUMIIMHAPHBIX PACYETOB THUIOBLIX 3JIEMEHTOB pabouux KoJiéc. Mcrnosib3oBaHue
3TUX 1A0JIOHOB T03BOJIIET IMPUMEHSATb pas3JiM4Hble MpPOrpaMMHble  MaKeThl
MHOTOKPUTEPHUAJbHOW ONTHUMHU3ALMHK. TakoW NOJAX0J 3HAUYMTEJbHO CHU)KAeT BpeMs U
TPYA0EMKOCThb MpoLecca NPOEKTUPOBAHMUS, a TAKXKe YJIydllaeT Ka4yeCTBO MPOEKTUPYEMBbIX
KOHCTPYKLMH.

KOHUIENLUA OCPEAHEHUSA HATIPSTXKEHHUH B IIOUCKE TPAEKTOPUU
IMMOBEPXHOCTHOM TPEHIMHBI CMEIIIAHHOT'O THUIIA
ITPU KOHTAKTHOM HAT'PYKEHUH
THE CONCEPT OF AVERAGING STRESS IN SEARCH OF THE SURFACE CRACK
TRAJECTORY OF THE MIXED TYPE UNDER ROLLING-
SLIDING CONTACT LOADING

M.M.CeMeHOBaA - CTY/IEeHT, TEXHUK
HUAY MUDY, UncTuTyT MaminHoBeseHUd UM.A.A.biiaronpasosa PAH

Abstract. There was provided the theoretical research of mixed type surface crack growth
criterion under rolling-sliding contact loading by averaging of stress. The accounting of
nonsingular components of stress allowed to receive more precise result in comparison
with the classical criterion.

AHHOTanMA. [IpoBeieHO TeopeTUYECKOE HUCCIe[J0BaHMe KPUTEPUSA pOCTa IOBEPXHOCTHOMU
TpeLMHbl CMELIAHHOTO TUIIA IPU KOHTAKTHOM Harpy:Ke€HUHU NyTeM OCpeJHeHUs
HanpshKeHUH. YYeT HeCUHTYJIAPHBIX KOMIIOHEHT HallpsXKeHUH M03BOJIUJI NTOJIyYUTh 60Jiee
TOYHBIN pe3y/bTaT 10 CPABHEHHIO C KJIACCUYECKUM KpUTEPHUEM.
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ONMTUMM3ALIMA MYHULMTIAJTBHOTO MACCA’KUPCKOT'O ABTOIAPKA
HA OCHOBE OBOBILIAIOIINX OKA3ATEJEN
MEPEBO30YHOT0 MPOILIECCA
OPTIMIZATION OF THE MUNICIPAL PASSENGER FLEET ON THE BASIS OF THE
GENERAL TRANSPORTATION PROCESS INDICATORS

E.A.CMupHOB - cTyzieHT, B.H.®e10TOB- K.T.H, IOLIeHT
HaunroHa/bHBIN MMHEPaIbHO-CbIpbeBOM YHUBEPCUTET «['OpHBIN»

Abstract. It is shown that the municipal passenger transport in major cities performs a
significant amount of passenger traffic and with that cause adverse influence for the city
environment. The mass of pollutant emissions of one of the St. Petersburg municipal parks
rolling stock (more than 400 buses) is evaluated on the annual mileage and fuel
consumption. The models of large and extra large capacity buses, whose engines emit the
smallest mass of pollutants in their exhaust gases are determined. The optimisation of the
municipal public transport rolling stock is suggested on the basis of technical and economic
(the volume of traffic) and environmental (mass emission) indicators.

AHHoOTanuA. [lokazaHo, YTO MyHUIIMNIAJIbHBIM NACCAKUPCKHUN aBTOTPAHCIOPT B KPYMHBIX
ropojiax BBINOJIHSIET CYlLleCTBEHHBIH 00beM INepeBO30K MacCaKMPOB U BMeCTe C TeM
OKa3blBaeT HeOJIaronpUsTHOe BO3/eHCTBHE Ha TOpPOJCKYH cpelly. BrlllosiHeHa oleHkKa
Maccbl BbIOPOCOB  3arpsiI3HAIOLIMX BeLeCTB IOJBHXKHOTO COCTaBa OJIHOO U3
MyHUIIMNA/NbHbIX MapkoB TI. CaHkKT-IleTepbypra (6osi1ee 400 aBTOOYCOB) MO TroA0BOMY
npobery M pacxojy TOIJIMBA. YCTaHOBJIEHbI MOJEeJU aBTOOYCOB OOJIBLIOM M 0C000
60J1bILION BMECTUMOCTH, IBUrATeM KOTOPbIX IPU JABMXKEHUHU 110 YJIUYHO-J0POKHOM ceTH
BHOCSAIT B BO3/lyX HAUMEHBIIYI0 MacCy 3arps3HA0IHUX BellleCTB C 0TPab0TaBIIMMU ra3aMHu.
[Ipesio’keHO, HAa OCHOBe 000OLIAIOIMX [OKa3aTessX: TEXHUKO-3KOHOMUYECKUX (06beM
TPAHCIOPTHOM paboThbl) U IKOJOTrMYeCKUX (Macca BbIOPOCOB) ONTUMHM3UPOBATH MNapK
NO/IBUXKHOI'0 COCTaBa MyHUIIMIIAJIbHOTO NACCAXXMPCKOT0 aBTOTPAHCIOPTA.

MO/JX0J K OLIEHKE PECYPCA 3JIEMEHTOB KOHCTPYKIIUH,
HAXOJAAIIUXCA B YCJIOBUAX BOAOPOACOAEPKAILEN CPEJIbI
IIUK/JIMYECKOTO HATPYKEHH S
STRUCTURE COMPONENTS LIFE, SUBJECTED TO HYDREGEN AGGRESSIVE
MEDIA AND CYCLING

I1.B.TapakaHoB! - acnupanT, A.H.PomanoB! - g.T.4., I.B.lllamypuH? - K.T.H.
IMHcTUTYT MawnHoBeAeHus UM.A.A.biiaronpaBoBa PAH
ZMI'TY um. H.3. baymana

Abstract. The engineering model for a numerical life estimation of structure components
under aggressive hydrogen environment influence and cycling assumes that a crack growth
rate is defined by two independent mechanisms such as an accumulation of plastic strain
near the crack tip due to cycling and a hydrogen embrittlement of the structure component
material due to aggressive hydrogen environment coming in contact with material. A
developed engineering model allows to determine the life of a various structure
components.

AHHOTaumA. B ocHOBe pa3paboTaHHONW UHXXEHEPHOU MO/ie/Id OLleHKH pecypca 3JIeMEHTOB
KOHCTPYKILMH, MOJBEPXKEHHbIX BJMSHHUIO arpecCUBHOM BOJOpOJcoJeprKalieil cpejbl U
[IMKJAYECKOMY Harpy>KeHHI0 JIEXUT IMpeANoJioKeHHe O TOM, YTO CKOPOCTb pOCTa
TpeUulMHbl B pacCMaTpPUBaeMOM 3JIeMeHTe KOHCTPYKLUHU OlpefenseTcs JByMs
pa3JIMYHBIMM MeXaHU3MaMU: YCTAJOCTbI0 U BOJOPOJHBIM OXpyNM4YHMBaHUEM MaTepHasa. C
IOMOLIbI0 pPa3pabOTaHHOM HWHXKEHEPHOW MOJeJIM BO3MOXHO OLIEHHUBAThb pecypc
pas3JIMYHbIX 3JIeMEHTOB KOHCTPYKLHUHM.
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IMMPUMEHEHHME METO/IA KOPPEJIALUY IIU®POBBIX U30BEPAYXKEHU
BO BHEJIABOPATOPHBIX YC/IOBUAX AJIA NCCJIEAOBAHUA
INOBEAEHUA 3JIEMEHTOB AAEPHBIX JHEPTETUYECKHUX YCTAHOBOK
APPLICATION OF DIGITAL IMAGE CORRELATION
AT NON-LABORATORY CONDITIONS FOR INVESTIGATION
OF NUCLEAR POWER PLANT ELEMENTS BEHAVIOR

C.M. YcOB - acnypaHT, Hay4YHbIA COTPYAHUK
HUHCcTUTYT MalmiMHOBeAeHUs UM. A.A. baiaroHpaBoBa PAH
HUKHNIT um. H.A Jonnexasns
Abstract. This work presents application of digital image correlation technique at
thermohydraulic and dynamic development tests of nuclear power plants design elements
at non-laboratory conditions.

AHHOTauma. B paboTe paccMaTpuBaeTcsi IpUMeHEHHE MeToJia Koppessiuu udpoBbIX
HU300paKEHUH TNPU CTEHJOBBIX TEPMOTUAPABIUYECKHUX W JAUHAMUYECKHX MCIBITAaHUSAX
3JIEMEHTOB KOHCTPYKLMH SIIEPHBIX dHEPreTUUYEeCKUX YCTAaHOBOK BO BHeEJA60paTOPHBIX
YCJIOBUSIX.

HAJIEXKHOCTb JIBUTATEJIEH ITACCAYKUPCKUX ABTOBYCOB
B YCJIOBUAX PEAJIbHOM 3KCIIJIYATAIIMU KPYITHOT'O TOPO/IA
RELIABILITY OF PASSENGER BUSES ENGINES
IN THE REAL OPERATION CONDITIONS OF THE LARGE CITY

N.E. YcneHcku# - ctyzieHT, B.H. ®ef0TOB - KaH/A. TEXH. HAYK, JOLEHT
HanuoHanbHBIN MUHEPAJbHO-ChIPbeBOW YHUBEPCUTET «['OpHBIN»

Abstract. Results of researches of reliability of engines of buses, by students of a profile of
preparation "Automobile equipment” are given during work practice in technical
department of one of vehicle fleets of SPB State Unitary Enterprise Passazhiravtotrans.
Ratios of operating modes of the engine are established at movement of buses in a dense
transport stream on a street road network. Calculations of run of buses before overhaul of
engines are executed of the KAMAZ 740.31-240, KAMAZ 7408.10, Caterpillar 3116,
Caterpillar 3126E, DC901B0O1 models.

It is proved that for passenger traffic in traffic conditions on highways of the large city with
frequent stops, long work in a mode of idling it is expedient to get buses with engines in
which design there are systems of optimization of a thermal condition.

AHHoOTanma. IlpuBeneHbl pe3yJabTaTbl HCCAEJOBAHMM HAJEXKHOCTU JIBUTraTeJier
aBTOOYCOB, CTyJleHTaMu NpoduJis MOATOTOBKH «ABTOMOOUJIbHOE X03SIMCTBO» BO BpeMs
NPOU3BOACTBEHHOU NPAKTUKH B TEXHUYECKOM OTAeJse oaHoro u3 aBronapkoB CIIb I'VII
[TaccaxxrpaBTOTpAHC.

YcTaHOBJIEHbI COOTHOLIIEHUSI pab0YHX PEKUMOB JIBUTATeE s PU JBUKEHUH aBTOOYCOB B
IJIOTHOM TPAHCIOPTHOM IMOTOKE IO YJUYHO-JOPOXHOU CeTU. BbINOJIHEHBbl pacyeTsl
npobera aBTOOYCOB /10 KalUTaJIbHOIO peMOHTa ABurateseil Mogeneit KamA3 740.31-240,
KamA3 7408.10, Caterpillar 3116, Caterpillar 3126E, DC901BO1.

060CHOBAHO, YTO JJ1s1 MACCAXKUPCKUX NEPEBO30K B YCJOBUSX ABUKEHHUS M0 MarucTpaasim
KpPYyIIHOTO ropoja C 4YacTbIMM OCTaHOBKaMH, MNPOJOJIKHUTEJIbHOM pPabOTOW B peXUMe
X0JIOCTOT'0 X0/1a 1ieJieco06pa3Ho NpUobpeTaTh aBTOOYChI C JBUTATENSIMHU, B KOHCTPYKI[UU
KOTOPBIX UMEKTCSA CUCTEMBI ONTUMU3AL U TENJIOBOI'O COCTOSHUS.
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ONNPEAEJIEHUE YCPEAHEHHDbIX XAPAKTEPUCTUK TPELIINH
B METAJIJIE TP BOAOPO/THOM PACTPECKUBAHHUU
MEAN CRACK PARAMETERS DETERMINATION IN METAL UNDER HYDROGEN
INDUCED CRACKING

A.A. Pe0TOB - K.T.H., UHXXKE€Hep-KOHCTPYKTOp 1 KaTeropuu
OAO "Kopnopanus "UpkyTt"

Abstract. When hydrogen induced cracking happens, then being a product of corrosion a
atomic hydrogen goes to existing in metal construction cracks by diffusion process. Atoms
of hydrogen unite into molecules at cracks and those molecules cannot leave the cracks.
This leads to gas accumulation in cracks and their growth. Under the cyclic loading of
material with gas-filled cracks their gas go to warming/cooling at each cycle of
compression/stretching which leads to the energy dissipation. The parameters of cracks
can be measured by the energy dissipation level. This work has been supported by the
Russian Foundation for Basic Research (project 11-01-00801).

AHHoTauma. [Ipy BOJOpPOJHOM paCTPECKUBAHWM aTOMapHbIA BOJOPOJA, SBJSIOLIUNCA
NPOJAYKTOM KOPpOo3uH, 6jarojgaps Audpdy3uun nonasaeT B UMEKOUIMECS B MeTaJIMUYECKUX
KOHCTPYKIHUSX TPEUIMHbI. BHYTpH TpeliMH aTOMbl BOOPO/ia COEJUHSIOTCS B MOJIEKYJIbI,
KOTOpbIE y>Ke He MOTYT MOKUHYTb TPELIMHY, YTO MPUBOAUT K HAKOIJIEHHIO ra3a U poCcTy
noJ, ero JeicrtBueM TpelluHbl. [IpM IUKJIMYECKOM HarpyeHUu MaTepuaia C
ra3oHarnoJIHEHHbIMU TpelMHAMH Ta3 B HHUX HarpeBaeTCsl/OXJaXKJAeTCs NPU KaKZoM
LMKJIe CXKaTUs/pacTsHKeHUs, 4YTO MNPUBOAUT K MOTepsaM 3Hepruu. llo u3MepeHHUIO
BEJIMYMHBl 3THUX MOTEPb YCPeAHEHO ONpeJessiloTCI XapaKTePUCTUKU HUMeERIIUXCS
TpeuuH. Pa6oTa BbinoJiHEHa NOpd ¢GUHAHCOBOW mojJepkke Poccuiickoro ¢oHzaa
byHlaMeHTaNIbHBIX UccaeoBaHui (mpoekT 11-01-00801).

ONPEJAEJIEHUE TPEHIMHOCTOMKOCTHU MATEPUAJIA TOHKOCTEHHBIX
TPYBOIIPOBOJAHBIX CUCTEM HA C-OBPA3HBIX
TOPOOBPA3HbBIX OBPA3LIAX
THE CRACK RESISTANCE DETERMINATION OF MATERIAL FOR
THIN-WALLED PIPELINE SYSTEMS ON C-SHAPED AND THE TOROUS-
SHAPED SPECIMENS

A.C. filkoBaeB - acniupaHT, B.U. ActadsbeB - A.¢.-M.H., 1pod.
Camapcku¥ rocyZjlapCTBEHHbIA a9POKOCMUYECKUHA YHUBEPCUTET
uMeHU akazieMuka C.I1. KoposiéBa (HaliMoHa/IbHBIM MCCAe0BaTENbCKUN YHUBEPCUTET)

Abstract. In this report the technique of fracture toughness determination for thin-walled
lines, loaded with internal pressure is stated. For this purpose, use the C-shaped and
toroidal specimens.

AHHoTaumMa. B Jok/iaZle uM3/i0keHAa MeTOJMKAa OlpejesieHUus TPeUjMHOCTOMKOCTU
(BSI3KOCTH paspyllieHusi) MaTepuasia TOHKOCTEHHbIX KPHUBOJMHEWHBIX TPYyOOMPOBO/OB,
HarpykeHHbIX BHYTPeHHUM JaBjieHHeM. C 3TOU Liesiblo Mcnosib3yoTcs C-o6pa3Hble U
TOpOOOpa3Hble 0Opa3IbI.
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OLIEHKA YCTOMYUBOCTHU KOJIECHOY! IAPBI [TACCAXKUPCKOH
TEJIEXKKU ITIPU BKATBIBAHUH KOJIECA HA T'OJIOBKY PEJIbCA
EVALUATION OF STABILITY WHEELSET PASSENGER TRUCK WHEELS DURING
CONNECTION ON THE RAIL

E.B.YyaakoBa - acivpaHT, ipenojaBaTe b

BpsiHCKUI rocyjJapCTBEHHBIN TeXHUYECKUN YHUBEPCUTET,
®I'bOY BIIO «MOCKOBCKUI rocyZilapCTBEHHbIA YHUBEPCUTET My Tel COOOIeHU»
BpsHckuit puanan MUNUT

Abstract. The paper proposed a method for assessing the sustainability of the wheelset
passenger carriage during connection wheels on the rail head on the basis of solid-state
methods of mathematical modeling and compared the results with the results of
calculations by the "norm ...". The object of investigation adopted by the domestic truck
model 68-4095. The proposed methodology has been developed solid-state dynamic model
of computer carts among software package "Universal Mechanism". Stability wheelset
against derailment was checked for the most dangerous cases: a combination of high shear
force interaction of the incident wheel-rail and a small vertical load on the wheel. We
considered various options of rolling the wheel on the rail. Based on the obtained results it
can be recommended for assessing the sustainability of racking wheel passenger car on
rails , along with calculations by the "norm ... " to assess safety by means of mathematical
modeling.

AHHOTanusa. B pabote npeasioxkeHa MeTOAMKA OLIEHKHM YCTOWUYMBOCTH KOJIECHOW Mapbl
NaCcCaXKMPCKOU TeJIeXKKU IPU BKAaTbIBAHMHU KoJieca Ha F0JIOBKY peJibCa Ha OCHOBe MeTO/|0B
TBEPZOTEJBHOTO MaTeMaTU4YeCKOrO0 MOJEJHWPOBAaHUA M IPOBEJEHO CONOCTaBJIEHHE
noJiydaeMbIX pe3yJbTaTOB C pe3yJbTaTaMu pacyeToB no «Hopmam..». O6bekTOM
HccleloBaHUSl TNPUHSATA OTe4YeCTBeHHasd TeJieXkka Mozenad 68-4095. B pamkax
npejasaraeMoil  MeTOAMKM Oblia pa3paboTaHa TBepJOTeJbHass KOMIIbIOTEpHas
JAUHaMu4ecKass MoJiesib TeJIeXKKH B CpeJie MPOrpaMMHOI0 KOMILJIEKCa «YHUBepcabHbIN
MeXaHHU3M». YCTOMYMBOCTb KOJIECHOW Mapbl NPOTHUB CXO0Ja C peJibCa NMpOBepAach AJs
HauboJiee OMACHOro cJjy4yasi: coYeTaHHsl OOJIBIION MONMEepPevyHOM CUJIbl B3aWUMOJENCTBUSA
Haberawlero KoJseca C peJbCOM U MaJioW BEpPTHUKAJbHOU HArpy3kd Ha 3TO KOJIECO.
PaccmaTpuBa/iuch pas/iMuHble BapUaHThl BKaTbIBaHUSI KoJieca Ha peJsibCc. Ha ocHoBe
NOJIyYEHHbIX pe3y/JbTaTOB MOXHO pEKOMEHJ0BaThb /[Jil OLEHKH YCTOMYHMBOCTU OT
BKaTbIBAaHUS KoOJieca MaCCaKUPCKOW TeJIeXKKM Ha peJsibC Hapsjay C pacyeTamMy IIo
«HopMmaM...» NpOM3BOAUTH OLEHKY 0€30MacHOCTH MeTOoJaMHU MaTeMaTH4YecKoro
MO/IeJIMPOBaHUS.
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HCCJIEAOBAHUE BJIMAHUA OBPABOTKH MATHUTHBIM I10JIEM
HA U3HOC UHCTPYMEHTAJIbHEIX CTAJIEA
RESEARCH OF INFLUENCE OF PROCESSING BY THE MAGNETIC FIELD
ON THE WEAR OF TOOL STEELS

E. A. BopucoBa - acnupanT, B. B. 3eJIMHCKHUM - K. T. H., JOL|€HT.
MypomMckuit MHCTUTYT (dusnan) @TBOY BIIO "BaaguMupckui rocyjapCTBEHHBIN
yHUBepcUTET UMeHU Anekcanzipa ['puropreBuda u Hukosas 'puropseBruya CTos1eTOBBIX"

Abstract. The article presents the results of an experimental study of influence of the
magnetic- impulse process on the wear of steel samples used for the cutting tools. A new
interpretation of the effect of reduction wear, based on the creation of a sustainable to
adhesion the surface secondary structure in the form of a many-electron system was
proposed. Its safety features are realized by the normalized energy distribution of the
residual magnetic field.

AHHOTanma. B cTraTbe NpUBOJAATCSA pe3y/bTaThl 3KCIEPHMEHTAJbHOrO UCCAEe0BAHUSA
BJIUSIHUS UMITYJIbCHOM MarHUTHOW 06pabOTKH HA U3HOC 00pa3LoB CTaJiel, IpUMeHsieMbIX
JUISL pEeXYUIMX UHCTpYMeHTOB. [Ipe/iyiocxkeHa HoBasi UHTepnpeTanys 3¢PpeKTa CHUKEHUS
M3HOCA, OCHOBAHHAsl Ha CO3/JaHUU YCTOMYMBOM K aire3u MOBEPXHOCTHON CTPYKTYpPHI B
BUJle MHOTIO03JIEKTPOHHOU cucTeMbl. Ee 3amuTHble QYHKIHUU pear3yloTcs 3a CYeT
HOPMHPYEMOT0 pacnpeziesieHUsi SHePTUU 0CTaTOYHOT'0 MarHUTHOTO MOJIs.

BbISIBJIEHUE 3KCIIVIYATALIMOHHBIX PEXKXUMOB PABOTHI
KOHTAKTHBIX I'PYII 3APYBEXXHbBIX U OTEYECTBEHHbBIX
IMPOU3BOJAUTEJIEA
IDENTIFICATION OF OPERATING CONDITIONS OF THE CONTACT GROUPS OF
FOREIGN AND DOMESTIC MANUFACTURERS

A.B.I'y6apeB - acnupanT, l0.H.I'y6apeBa - acriupaHrT,
®T'BOY BIIO "CamI'TY"

Abstract. The article presents a study of two contact groups and domestic French
production in order to identify factors that affect the reliability of the electrical connection,
the data provided by the contact groups. Tests were conducted to assess the thrust rod
when administered in contact hole formed in the working surfaces of the lamellas precast
contact covering the core pin with an interference fit provided by the annular spring, is
performed using an apparatus equipped with a computerized data acquisition system.

AHHoTanua. B craTbe mnpejcTaB/leHbl MCCAeLOBaHUE [JIByX KOHTAKTHBIX TPy
OTeYeCTBEHHOr0 M (paHIy3CKOTO0 MNPOU3BOJACTBA C IieJbl0 BbIBJEHUS (AKTOPOB,
BJAMSIOLUIMX Ha HAJeXXHOCTb 3JIEKTPUYECKOI0 KOHTAaKTa, 00ecrneyrBaeMoro JAaHHBIMU
KOHTAaKTHBIMU rpynnamu. [IpoBoAW/IMCh UCNBITAHUS 1O OLEHKE OCEBOM HArpy3Kd IMpHU
BBEJIEHUM CTEPKHEBOTO KOHTAaKTa B OTBepcTHe, cPopMHpOBaHHOE pPabOYMMHU
NOBEPXHOCTSIMU JlaMeJle B KOHCTPYKLMHM COOPHOrO KOHTAKTa, OXBaTbIBAIOLIErO
CTEpKHEBOM KOHTAKT C HATAroM, o6ecleyruBaeMbIM KOJIbLIEBBIMU MNPY:KUHAMH,
IPOBOAUJINA C HCIOJb30BaHUEM YCTAHOBKM OCHAIlEHHONM KOMIIbIOTEPU3WPOBAHHOU
CUCTeMOU cObopa JaHHBIX.
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U3rOTOBJIEHUE KOHTAKTHBIX 3J/IEMEHTOB
HA OCHOBE AJIIOMWHHEBBIX CIIJTABOB
MANUFACTURING OF CONTACT ELEMENTS ON THE BASIS

OF ALUMINUM ALLOYS
A.B.I'y6apeB - acnupanT, l0.H.I'y6apeBa - actiupaHr,
@®T'BOY BIIO "CamI'TY"

Abstract. We investigated a variety of technologies for copper underlayer aluminum-based
systems producing high-quality parts. Considered higher speed spraying and detonation
spraying of copper powder materials. Also represented purpose programmable system for
local application of wear-resistant coatings of a wide spectrum which can be used for anti-
friction, anti-corrosion and art decorative metal surface treatment processes and optimize
the treatment of materials.

AHHOTaUMA. bblIM Hccef0BaHbl pa3IMuYHble TEXHOJIOTMU NOJy4eHUS MeJHOTO MO/ C/I05
Ha aJIOMUHHUEBOM OCHOBe, obecrneyMBawllve IMOJy4YeHUe KayeCTBEHHbIX JeTasel.
PaccmaTpuBaniuch TEXHOJOTMM BBICOKOCKOPOCTHOIO HaNbLIEHUS U JAeTOHALMOHHOIO
HanblLIeHUs MeJU U3 NOPOIIKOBBIX MaTepuasoB. Tak ke NpeJcTaBJieH YHUBepCaJIbHbIN
IporpaMMHpyeMbli KOMILJIIEKC [Js1 JIOKaJIbHOTO HaHeCeHUS U3HOCOCTOMKHX 3allMTHbIX
NOKPBITUM  IIMPOKOTO  CIEKTpPa, KOTOPBbIA MOXET ObITb HCIOJb30BaH JJIf
AaHTUQPPUKIIMOHHOM, aHTUKOPPO3MOHHOM U XYA0XKEeCTBEHHO-/€KOPAaTUBHOM 06pabOTKHU
MeTa/l/IM4eCKUX NOBEPXHOCTENH U ONTUMU3ALUU TEXHOJOTUYECKUX MPOLecCOB 06paboTKU
MaTepUuaJoB.

TEXHOJIOTHUH YIYUYIIEHUA IKCIVIYATALHMOHHbBIX XAPAKTEPUCTHUK
MHCTPYMEHTOB /I/11 OIIUJIUBAHHA IOBEPXHOCTEN
TECHNOLOGY TO IMPROVE THE PERFORMANCE OF TOOLS

FOR FILING OF SURFACE
10.H.T'y6apeBa - aciipaHT,
®rbOY BIIO "CamI'TY"

Abstract. The paper presents three methods to improve the performance of instruments
for filing surfaces, based on the application of hard coatings. One of the designs submitted
file holder is aimed at improving the efficiency of the tool due to the effect of the self-
sharpening teeth of files. To study this effect, numerical analyzes of the field distribution of
stresses, strains and displacements in the contact area of the tooth surface of the workpiece
with a file holder, made in the software package ANSYS. It is also presented the design of
files with anti-stuffing chrome-plated and diamond-hard abrasive coating.

AHHoTauma. B craTbe mnpeacTaBieHbl 3 MeToJa YJAYYLIEHUS 3KCIJIyaTalMOHHBIX
XapaKTEePUCTUK HHCTPYMEHTOB /JJi1 ONW/IMBAaHUA [OBEPXHOCTEW, OCHOBaHHblEe Ha
HaHeCeHHWU TBep/bIX MOKPbITUN. OHAa U3 NpeJCTaBJeHHbIX KOHCTPYKLUN HaNUJbHHUKA
HanpapJ/ieHa Ha NoBbllleHUe 3G PEeKTUBHOCTU UHCTPYMEHTA 3a CUeT peanu3anuu apdekra
caMo3aTayMBaHUSI 3yObeB HaNWJIbHUKOB. /[l 060CHOBaHUA YyKa3aHHOro 3ddekTa
NpOBeJileHbl YMC/JEeHHble aHa/IM3bl paclpe/iesieHUs MoJiel HamnpsbkeHUH, JedopManuid u
nepeMellleHUH B 00J1aCTM KOHTAaKTa 3y0a HalWJIbHUKA C TOBEPXHOCTBIO 3aroTOBKY,
BbINIOJIHEHHbIe B nporpaMMHOM makeTe ANSYS. Tak ke mpeacTaB/ieHbl KOHCTPYKIUHU
HalUJbHUKOB C QaHTHUCAJbHUKOBBIM XpPOM-aJIMa3HbIM IOKpPbITHEM U C TBEpPAbIM
abpa3vBHBIM OKPbITHUEM.
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B/IMAHUE CKOPOCTH CKOJIB2KEHHUA HA XAPAKTEPUCTHUKHU TPEHUA
HEKOTOPBIX IIJIASMEHHBIX OKCU/IHBIX IOKPLITUHA
I1PH ITOBbIIIEHHBIX TEMIIEPATYPAX
EFFECT SLIDING SPEED ON FRICTION CHARACTERISTICS OF PLASMA-
SPRAYED OXIDE COATINGS BY ELEVATED TEMPERATES

A.H.3aiueB! - acnupanT, J/I.U.KykceHoBa! - 11.T.H., 3aB. j1a6., B.fl.Cauek? - K.T.H., CTH.,
10.I1.AnekcaHapoBa3 - K.T.H., JIOLL.
IMHCTUTYT MalIMHOBeAeHUs UM. A.A. biaronpaBoBa Poccuiickoi akaieMUu HayK
ZUHCTUTYT npo6JieM MexaHUKH UM. A.10. UinHckoro PAH (MITIMex PAH)
3 denepasibHOE FOCYAAPCTBEHHOE OI0/)KETHOE 060pa30BaTe/IbHOE YUPEKJEHHUE BbICIIETO
npodeccuoHaIbHOT0 06pa3oBaHUsl «MOCKOBCKUIM aBUALJUOHHBIA UHCTUTYT
(HauMOHaA/MIbHBIN UCC/IEA0BATENbCKUN YHUBEPCUTET )»

Abstract. The influence of the sliding rate to the friction and wear characteristics plasma-
sprayed ceramic coatings (Al203-13%TiO2, ZrO2-8%Y203, Al203-modified) was investigated
through pin-on-plate at high temperate, dates were correlated to micromechanical
characteristics of coatings. Abrasion of the coatings couple with steel and bronze
counterbody occurs through splats detachment by lower interlamellar cohesion.

AHHOTauMA. BiusAHHE CKOPOCTH CKOJIbXKEHUSI Ha XapaKTepUCTUKU TpeHUsd U
M3HaUIMBaHUs IJIa3MEeHHbIX KepaMuyecKux MokpbITUH (Al203-13%TiO02, Zr02-8%Y203,
Al203-MoaMUIIMPOBAaHHBIM) U3y4Ya/MChb MO CXeMe  «HaJbYMUK-IJIACTUHA»  MpHU
NOBBIIIEHHOW  TeMIlepaType, IMOJyYeHHble TPUOOTEXHUYECKHE  XapaKTepPUCTUKU
KOPpPEeJIMPOBAIMCh C MEXaHUYECKHMHU CBOWCTBAMHU NMOKPBITUM. Pa3pylieHrue NOKpbITUH B
nape €O CTaJbHBIMU M OPOH30BBIMHM KOHTPOOpaslaMU NPOUCXOAUT 3a CYET XPYINKOIo
OT/leJIEHUSI KOHTJIOMePUPOBAHHBIX YY4aCTKOB C HU3KOW KOT€3MOHHOM MPOYHOCTHIO.

YCTPOMCTBO KOHTPOJIA YUCTOTHI IOBEPXHOCTH MO//JIOMKEK
METOJAOM TPUBOMETPUH
DEVICE FOR CHECKING THE SURFACE FINISH OF SUBSTRATES BY
TRIBOMETRY METHOD

H.A.UBaueB - acnupaHT, uHkeHep, B.A.KosinakoB - J1.$p-M.H., /I01IEHT,
Camapckui rocyZjlapCTBEHHbIA a9pOKOCMUYECKUN YHUBEPCUTET UM. akaaeMuka C.I1.
KoposieBa (HaiMoHa/IbHBIM HCCJIe0BaTEIbCKUN YHUBEPCUTET)

Abstract. This article describes the tribometric device aimed at checking the concentration
of organic impurities on the surface of dielectric substrates of type ST-50, BK-94, BK-100,
C5-1 in the range 107 to 10-10 g/cmZ2. Block and schematic circuit diagrams of the device,
and its working algorithm have also been illustrated. Its design allows replacing the
substrates (the test sample and the probe) within 60-80 seconds.

AHHoOTanua. OnrMcaHo TpUOGOMeTpPUYECKOe YCTPOWCTBO, MO3BOJISIOIIEE KOHTPOJUPOBATH
KOHLIEHTPALUI0 OpraHWYecKUX 3arps3HEeHUW Ha T[OBEPXHOCTU [AUIJIEKTPUUECKUX
nojuiokek tuna CT-50, BK-94, BK-100, C5-1 B guana3one 10-7-10-10 r/cm2. [IpuBeieHbI
CTPYKTypHass U  NpPUHLUMUIHKAJbHAsA  CXeMbl YCTPOWCTBA U  aJFOPUTM  €rO
¢yHKUMOHMpOBaHUs. KOHCTPYKLMSI T103BOJIIET OCYLeCTBUTb 3aMeHy MOJJI0XKeK
(uccnepyemoro obpasua v 30H/a) B TeueHue 60-80 c.
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MOJIYYEHUE I'AJTbBAHUYECKHUX ITOKPBITUHA HA OCHOBE 30JI0TA C
YJAYYIIEHHBIMHU MEXAHUYECKUMH U TPUBOJIOTHYECKUMHU
XAPAKTEPUCTUKAMU METOZ0OM UMITYJIbCHOI'O
IJIEKTPOOCAXK/IEHHUA
ELECTROPLATED GOLD-BASED COATINGS WITH IMPROVED MECHANICAL
AND TRIBOLOGICAL PROPERTIES OBTAINED BY PULSE ELECTRODEPOSITION

A.O. JIasruH - acnupadT, A.P. lllyrypoB - K.¢.M.H., H.C., A.B. [laHuH - 71.$.M.H., 3aB./1a0.
WUHCTUTYT PU3UKHU NPOUYHOCTHU U MaTepuasoBegenus CO PAH

Abstract. Tribological properties of Au-Ni coatings produced by pulse electrodeposition
are studied by use of atomic-force microscopy, scanning electron microscopy and optical
microscopy. It was revealed that the variation of pulse electrodeposition parameters can
effectively control the mechanical properties and wear resistance of coatings.

AHHOTaumAa. HccieoBaHbl TprU6oJOrHyecKde CBOMCTBA MOKPBITUH Au-Ni, mosyyeHHbIX
UMIYJbCHbIM 3JIEKTPOJUTHUYECKUM OCaXKJAEHHEeM, C IOMOLIbI0 aTOMHO-CHJIOBOTO,
CKaHUpYeIlero 3JeKTPOHHOI0O W  ONTHUYECKOr0 MHMKPOCKOINOB. BbIsABJIEeHO, UTO
BapbUpOBaHUE MAapaMeTPOB HUMITYJILCHOTO 3JIEKTPOOCAKAEHUSI M03BOJIsAeT 3GPEKTUBHO
yIpaBJISTh MEXaHUYECKUMHU CBOMCTBAMU U U3HOCOCTOMKOCTbIO MOKPBITHM.

HOBAA METOA0.10I4 CO3AAHUA ABUATMOHHDBIX MACEJI
C YJIYYIIEHHBIMH TPUBOJIOT'MYECKUMH CBOMCTBAMHU
THE NEW METHODOLOGY OF AVIATION OIL CREATION WITH IMPROVED
TRIBOLOGICAL PROPERTIES

A.A. M0J/10KaHOB — MJIa/|LUWH HAy4YHbIM COTPYAHUK, A.A. BIpAMHA - MHXKeHep,
B.M. EXXOB - Haya/IbHUK CEKTOpAa CMa304YHbIX MaTEepPUaJIOB,
B.B. Pa3HOCYHMKOB - K.T.H., CTApLIUM HAYYHbIHA COTPYAHUK,
JI.C. IHOBCKMH - /I.T.H., HAa4aJIbHUK OT/ieJia JIBUraTe el 1 XMMMOTOJIOTHH.

lleHTpaJIbHbIM UHCTUTYT aBUALLMOHHOTO MOoTOpocTpoeHus uM. [1.1. bapanosa

Abstract. The article describes the method for creating optimal lubricating oil
compositions having improved performance properties. On the example of optimizing the
anti-wear additives composition is shown the possibility of creating new aviation oils with
improved anti-wear properties.

AHHOTanmma. B craTbe wU3JI0)KEHA MeTOAMKA, MpeJHAa3HayeHHasd /[Jisd CO3/JaHusd
ONTHUMAJIbHbIX  KOMIIO3ULUKA  CMa304YHbIX MaceJs, 00JaZjaloUiMX  yJAy4YUIeHHbIMU
3KCIJIyaTallMOHHBIMHU CBOHCTBaMH. Ha npuMepe ONTUMH3AILUHU cocTaBa
NPOTUBOMU3HOCHBIX TMPHUCAJO0K I[O0Ka3aHa BO3MOXXHOCTb CO3/laHHSl HOBBIX Macesa C
yJAy4lIeHHbIMU NPOTUBOU3HOCHBIMU CBOMCTBAMU.
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OIIEHKA TPUBOJIOTUYECKHUX CBOMCTB
rA30JJUHAMUYECKHUX IOKPBITUI
ASSESSMENT OF TRIBOLOGICHESKY PROPERTIES
GASDYNAMIC OF COATINGS

M.C.Ilyrayes - H.c., B.E.ApXUNoB - K.T.H., B.H.C., A.®.JIOHZAapPCKUH - K.T.H., C.H.C.,
I''B.MOCKBMTHH - /|.T.H., 3aB.J1a0.
HUHCcTUTYT MalmiMHOBeAeHUs UM. A.A. baiaroHpaBoBa PAH

Abstract. In work results of research coefficient friction coatings of copper and nickel are
given in steel, and also feature of their wear depending on the specific pressure and
properties of coatings. In the range of specific pressure 34,9-59,2 MPa of coefficient
friction of couple a coating - ball in engine oil makes of bearing steel from 0,04 to 0,09. The
received results show that for basic surfaces of sliding gasdynamic coatings, especially
nickel have big prospects.

AHHOTanuAa. B paboTe npuBeJieHbl pe3yabTaThbl UCCAe[0BaHUA K03dPULIMEeHTa TpPeHUs
NOKPBITUM MeJIU U HUKeJISl Ha CTaJ/Id, a TaKKe 0COOEHHOCTH UX U3HOCA B 3aBUCMMOCTH OT
yAEeJbHOTO JJaBJIeHUs] U CBOMCTB MOKPLITUN. B luana3oHe yjenbHbIX JaBjaeHud 34,9-59,2
MIla koadpduLMeHT TpeHUs B Nape NOKPbITHE - apUK U3 ctaiu lIIX15 B MoTopHOM MacJie
coctraBaseT oT 0,04 po 0,09. [losyyeHHble pe3yJsbTaThl IOKA3bIBAKOT, YTO JJIS OINOPHBIX
IIOBEPXHOCTEN CKOJIbXKeHHUSI OO0JIbLIYI MNepCNeKTUBHOCTb HMMEKT Tra30JUHaMHU4YecKhe
HNOKpPBITHS, 0COOEHHO HUKEJIA.

BJIUAHUE CTPYKTYPHOTOCOCTOSAHUA BAKYYMHO-AYTOBBIX
MOKPBITHH TiN HA UX CTOMKOCTb K ABPA3SUBHOMY U3HOCY
INFLUENCE OF THE STRUCTURE OF VACUUM-ARC TiN COATINGS ON THEIR

RESISTANCE TO ABRASION
H.B. Cosauc! - k.T.H., A.A. AHApeeB? - 1.T.H., 0.B. C060.1b3 - /1.$-M.H., npodeccop,
HU.B. Cepaiok? - unx., C.B. ®egopoB! - k.1.H., foneHT, H.I0. YepkacoBal - K.T.H.
L ®T'BOY BIIO MI'TY « CTAHKHWH
2 HauMoHa/IbHbIM Hay4YHbIN HEHTP «XapbKOBCKUN QU3UKO-TEXHUYECKUN UHCTUTYT»
3 HanioHa/IbHBIA TEXHUYECKUU YHUBEPCUTET «XapbKOBCKUU NMOJTUTEXHUYECKUI
UHCTHUTYT»

Abstract. X-ray diffraction analysis in comparison with tests Abrasion method spherical
recess analyzed the effect on the structural condition of wear vacuum arc coating of
titanium nitride, obtained in the pressure range under nitrogen atmosphere (1 - 50) 104
Torr at a constant negative potential bias in -230 with and without the use of high-voltage
pulsed stimulation. It is shown that the influence of the structural state of resistance to
abrasion can not be reduced according to the degree of texturing. This is a multifactorial
process in which the determining factors include the nanoscale grain-crystallites and
macro deformed compression state in the coating, the value -1.8 ... -1.9%.
AHHOTauma. MeToZlaMU PEHTTeHOCTPYKTYPHOTO aHa/lM3a B CPABHEHHUU C UCHBITAHUSMU
Ha abpa3vBHBIA HU3HOC MO MeToAy chephuvecKor BbIeMKH MPOAHAJMU3UPOBAHO BJIHSHUE
CTPYKTYPHOI'O COCTOSIHMSI Ha U3HOCOCTOMKOCTb BaKyyYMHO-AYTOBbIX MOKPBITUA HUTpPUAA
TUTaHa, NOJIyYeHHbIX B UHTEPBaJie JlaBJaeHHi a30THOM aTMocdepsl (1 - 50)10-# Topp npu
MOCTOSIHHOM OTpHIlaTeJbHOM NoTeHUMase cMmeleHusa -230 B ¢ ucnosb3oBaHueM U 6e3
MCII0JIb30BaHUSI BbICOKOBOJIbTHOW HMMNYJbCHOW CTUMyJsUUM. [lokazaHO, YTO BJUSHUE
CTPYKTYPHOT'O COCTOSIHUSI HA CTOMKOCTh K abOpa3sMBHOMY H3HOCY HeJb3sl CBECTH K
3aBUCHUMOCTH OT CTeNeHU TEeKCTypUPOBAHHOCTU. JTO MHOTopaKTOPHBbIM IMpolecc, K
onpejensiuM ¢aKkTopaM KOTOPOTO MOKHO OTHECTH HaHOpa3Mep 3epeH-KPUCTATIUTOB
Y MakpoJepOopMHUPOBAHHOE COCTOSIHHE CX)KAaTUS B MOKPBITUH, BeJIMUMHOM -1,8...-1,9%.
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K BOIIPOCY O 3BAKOHOMEPHOCTSX ITPOLIECCOB ®OPMUPOBAHMU S
IMMOBEPXHOCTHOI'O CJIOSl IETAJIE TPUBOCUCTEM B PABHOBECHOM
COCTOSIHUU HA OCHOBE 3HEPTETUYECKOTI'O ITO/JX0/JA K IIPOBJIEME
OBECIIEYEHUS U3HOCOCTOMKOCTHU JETAJIEN
THE PROBLEM OF FORMING FEATURES OF PARTS SURFACE LAYER OF
TRIBOSYSTEMS AT BALANCED STATE BASED ON ENERGETIC APPROACH TO
THE QUESTION OF ASSURANCE OF PARTS WEAR RESISTANCE

A. H. CyTArus - K.T.H.
®epepasibHOE rOCyZlapCTBEHHOE OI0/KETHOE 060pa30BaTeIbHOE yYpeX/AeHUe BbICLIEro
npodeccruoHabHOTO 06pa30oBaHUsl «PbIOMHCKUN roCcylapCTBEHHBIN aBUALlMOHHbBIN
TexHU4eCKUU yHuBepcuteT UMeHH 1. A. CosioBbeBa»

Abstract. The article describes the processes of hardening and softening of the surface
layer of parts in the process of wear during the formation of the equilibrium state of work
surfaces of friction units. The equation for the calculation of the wear rate in the
equilibrium state based on energetic approach to the question of assurance of parts wear
resistance is shown.

AHHOTanmMa. PaccmaTpuBarOTCa — OpoLecchl  YyOPOYHEHHMS U pa3ylnpoyHEeHUs
IIOBEPXHOCTHOTO CJIosl JieTajed B Ipoliecce H3HAUIMBaHUA MNpU (GOpMUPOBAHUU
PaBHOBECHOTO COCTOSIHUS TpPUOOCONpsPKeHUW uszgenuil. [I[puBoAuTca ypaBHeHUe [
pacyeTa HHTEHCHBHOCTM M3HAIIMBAaHUSA B YCJIOBUSAX PAaBHOBECHOTO COCTOSIHMS,
[OJIlydeHHOEe Ha OCHOBE JHepreTHYeCKoro mnojAxojJa K MpobseMe obecredeHUst
M3HOCOCTOMKOCTH JieTajiedl TpUubocucTeM.

UCCJIENOBAHME BJIMAHUA HAKATBIBAHUA HA TPUBOTEXHUYECKHUE
CBOVICTBA AHTU®PUKIIMOHHBIX MATEPUAJIOB
RESEARCH OF THE INFLUENCE OF ROLLING ON THE TRIBOLOGICAL
PROPERTIES OF THE ANTI-FRICTION MATERIALS

A. H. CyyniuH - aciupadT, B. B. 3eJIMHCKMM - K. T. H., JOLIEHT
MypomMmckuit uHcTuTyT (Puanan) @rbOY BIIO "BiaguMupckuii rocyapcTBeHHbIN
YHUBEPCUTET UMeHU AntekcaHapa ['puropbeBuyda u Hukosas 'puropbeBuya CTos1eTOBBIX"

Abstract. The results of research of the influence of rolling on the tribological properties of
the anti-friction materials. There are conditions of the experiments and provided detailed
evaluation of the results - on the bearing capacity of the surface, the duration of the
running, the wear characteristics and temperature conditions that accompany the process
of burnishing.

AHHOTanuA. B ctaThe npuBe/ieHbI pe3yJIbTAaThl UCCJIE€I0BAHUS BIUSHUSA HaKaTbIBaHUS Ha
TPUOOTEXHUYECKHE CBOMCTBA aHTUPPUKIMOHHBIX MaTepuasioB. [IpuBeJieHbl yCJI0BHUSA
IpOBeJleHHUs] JKCIIEPUMEHTOB U IIpeJcTaBjeHa IMOApo6Hasi OLEeHKa I0Jy4eHHbIX
pe3y/JbTaTOB — MO Hecylled CNOCOOHOCTH IMOBEPXHOCTH, AJUTEJIbHOCTH NPUPABGOTKHY,
M3HOCHBIM XapaKTEePUCTHKAM U TeMIepaTypHbIX YCJOBUSM, COMPOBOXKJAIOIUM MPOLECC
NpUpPabOTKHU.
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JIABEPHAS HAIIJIABKA TEJI BPAIIEHUSA C IPUHY AUTEJIbHOM
MOJAYEH ITOPOIIKOBOI'0 MATEPUAJIA
LASER CLADDING OF ROTATION BODIES WITH THE FORCED SUBMISSION OF A
POWDER MATERIAL

A.A. dumkoB! - couckareb, B.Il. BUpIOKOB? - K.T.H.

1PI'YIl «MOCKOBCKHUM METPOTIIOJUTEHY;
2@enepasibHOE TOCYJAaPCTBEHHOE OIO/PKETHOE YUPEXKAEeHUE HAYKH
HUHCcTUTYT MamiMHoBeAeHUs UM. A.A. bsiaronpaBoBa PAH

Abstract. The results of investigation of overlaid coatings on steel base using a feeder and
composite powder materials on the iron base with additives of aluminium and aluminium
oxide particles with sizes from 40 to 150 microns. Metallographic and tribological studies
have shown that the hardness of the weld layers is 6800..9700MIIa, resistance to bully
increases 1,8, wear resistance 2...3 times.

AHHOTanma. B pa6oTe mnpejcTaB/ieHbl pe3yJbTaThl HCCAEA0BAaHHWM HaIJaBJeHHbIX
NOKPBITUM Ha CTAJbHYK) OCHOBY NpPHU HCHOJIb30BAHUU NMUTATEJNSI U KOMIIO3ULJMOHHOTO
MOPOIIKOBOT'0 MaTepUJia Ha OCHOBE 3KeJie3a C I06aBKaMU aJIlOMUHUS U OKCH/Ia aJIFOMHAHUS
¢ pasmepoMm uactuy 40..150 MkM. MeTtamnorpapuyeckue U TpUOOJIOrHYECKHUE
WCCIeOBaHMA MOKa3aJlMd, 4YTO TBePJAOCTb HaIJIaBJIEHHbIX CJI0€B  COCTaBJIsIET
6800...9700MIla, cTOMKOCTb K 3aAMpy NMoBbIaeTcs B 1,8, K3HOCOCTOMKOCTh B 2...3 pasa.

42



Cekuusa Ne 4,

BroOpanoHHbIe U KoJiebaTeIbHbIE
[IPOLECCHI U CUCTEMBI



AHAJIM3 B3AUMOAENCTBUA MEXAY IUCKOM C JIOMATKAMH
M KOPIIYCOM YEPE3 JIABUPUHTHOE YIIV/IOTHEHHE
INTERACTION ANALYSIS BETWEEN BLADED DISK AND CASING VIA A
LABYRINTH SEAL

®.B. AuapeeBl? - acnupaHT, A.M. I'ycbkoB! - 1.T.H., mpodeccop,
F. Thouverez? - professeur, L. Blanc? - maitre de conferences

IMI'TY um H.3.baymaHa
2Ecole Centrale de Lyon

Abstract. This paper present a simplified coupled model of bladed disk and flexible stator.
The interaction between rotating parts and stationary ones is set through the gas flow in
the straight-through labyrinth seal located on the tip of the blades. The stability of steady
motion of the coupled system of the rotor-stator labyrinth seal is studied. Prior to the
complete rotor - stator aeroelastic contact study, a simpler model involving a rigid rotating
shaft is compared with literature’s models, showing good adequacy. On this model a loss of
stability of steady motion and the appearance of oscillations in the coupled system with the
presence of the labyrinth seal is shown.

AHHOTaumAa. B Hacrosiliedt cTraThbe paccMaTpUBaeTCs MoOJiesIb JUCKA C JIOMAaTKaMU U
rubkoro cratopa. B3auMoielicTBrMe Mex/1y BpalllaloIMMUCA U HENOJBMXXHBIMHU 4aCTSMU
OCYIIECTBJISIETC 4Yepe3 Tra30Bbld IMOTOK B MPsIMOM JIAOGUPUHTHOM YIJIOTHEHUH,
pacrno/iokKeHHOM Ha KOHIle Jie3BUs JionaTok. MccaeayeTcss yCTOMYMBOCTD CTAallMOHAPHOTO
JIBIDKEHUS] CBSI3aHHOW CHCTEMbl POTOpa-cTaTopa W JIAOUPUHTHOrO yIJIOTHeHUs. Jlo
HCCIe/IOBaHUsl TOJIHOIIEHHOW MOJIeJId POTOpa - CTaTopa MPOU3BOAUTCS H3yUYeHHEe U
CpaBHeHHEe pe3y/IbTAaTOB JJisi 60Jiee MPOCTON MOJEJU C XKECTKUM BpaUAIIMMCSA BaJIOM.
Ha npepacraByieHHON Mo/iesiv TOKa3aHa NOTepsl yCTOMYUBOCTH CTAllMOHAPHOIO ABMXKEHUS
Y BO3HMKHOBEHHE aBTOKO0JIe6AaHUH B CUCTEMe NPU MPUCYTCTBUU B MEXAaHUUECKOU CHCTEME
JIJAOUPUHTHOTO YIIJIOTHEHMUSI.
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HCCJAEAOBAHUE JUHAMUKHU YYBCTBUTEJ/IbHOI'O 3JIEMEHTA
A1 PETUCTPAIIMA TEPATEPLOBOI'O N3JIYYEHHUA HA OCHOBE
3PPEKTA ABTO3JIEKTPOHHOM 3IMHUCCHHA
INVESTIGATION OF DYNAMIC BEHAVIOUR OF SENSOR FOR MEASUREMENT OF
TERAHERTZ RADIATION BASED ON FIELD EMISSION EFFECT

BapseimeBa JI.B. - acnivpanT, accucteHT, KucesieB U.A. — K.T.H., aCCUCTEHT,
BopoHos C.A. - 4.T.H., npodeccop, BoponuH U.B. - acnupaHT, acCCUCTEHT

MI'TY um. baymana

Abstract. A method of simulation of micro- and nano- electromechanical sensors,
measuring radiation in the terahertz frequency range, under the influence of thermal,
dynamic and electrostatic effects is presented in this paper. The proposed approach of
modeling the problem allows obtaining the sensor motion and operating characteristics
over time caused by different excitation sources. This method supposes a solution of the
nonlinear coupled unsteady problem of sensor deformation considering mutual influence
of the field emission current and electrostatic forces. Examples of using the proposed
approach are considered.

AHHOTanma. B paboTe wucciefoBaHbl MeTOJbl MMUTALMOHHOTO MOJEJUPOBAHUSA
NOBeJleHUsI MHUKpPO- KW HAHO- 3JIEKTPOMEeXaHUYeCKUX 4YYBCTBUTEJbHbIX 3JIEMEHTOB,
PETUCTPUPYIOIIMX U3JyYeHUWe B TeparepuoBOM /uamna3oHe 4YacToT, MNoJ, AelCTBUEM
TEIJIOBbIX, JMUHAMUYECKUX U 3JIEKTPOCTATUYECKUX BO3AeUCcTBUM. [IpeioxKeHHbIN MOAXO0/,
K MO/IeJIMPOBAaHUIO 33/lauM MO3BOJIIET MOJYYUTb rpadukd ABuxkeHUs YD u pabouue
XapaKTepUCTUKHU UI B 3aBUCUMOCTH OT BpeMeHHU M0/ IeCTBUEM PA3JUYHbBIX UCTOYHUKOB
BO30YXK/JleHUSs], UYTO Npe/loJiaraeT pelleHWe HeJMHEeNHON CBSI3aHHOW HeCTallMOHAapHOU
3aa4d JebOpMHUPOBAHUSAA C Y4YETOM B3aWMHOrO BJIMSIHASI TOKAa aBTO3JIEKTPOHHOMU
SMMCCHUU U 3JIEKTPOCTATUYECKUX CUJI, U3MEHSIOIIUXCS BO BpeMeHHU. [IpuBesieH mpumep
HCI0JIb30BaHUS IAaHHOM METOJUKHU.
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AHAJIM3 YCTOMYUBOCTHU MPAMOJIMHEHHOIO U KPUBOJIMHEMHOTI'O
JBW)KEHUSA TPAHCIIOPTHOM MAIIIMHBI C HABECHOH EMKOCTBIO
STABILITY ANALYSIS OF RECTI- AND CURVILINEAR MOTION
OF A VEHICLE WITH MOUNTED RESERVOIR

M.A.BoiikayeB - cTapuiuii npenojaBaTeJib
Besiopycckuii rocyilapcTBeHHbIM YHUBEPCUTET TPAHCIIOPTA

Abstract. Motion of a combined agricultural unit on basis of the Polesye machine which
includes a reservoir for liquids mounted at the side of driving-wheels and a cultivating-
sowing device at the side of no-drive wheels is analyzed theoretically. The relative liquid
motion is considered using an equivalent solid-state model. A range of construction
parameters required for stable motion of the combined unit is defined. A natural
experiment confirmed possibility of safe operation of the unit with mounted reservoir.

AHHOTauMA. BpinosHEeH TeopeTHYeCKUH aHaNWU3 [ABUKEHUST KOMOMHUPOBAHHOTO C/X
arperata Ha 6a3e Y3C «[losiecbe» ¢ HaBelIEHHOW €MKOCTbIO [JIS1 »KHUJIKOCTH CO CTOPOHbI
yopaBJisieMblX KoJieC K 00pabaThlBalOLMM IIOCEBHBIM arperaToM CcO CTOPOHBI
HeyIlpaBJgeMbIX KOJIeC. Y4YeT OTHOCHUTEJbHOIO JBWXXEHHUA MKUAKOCTH BBINOJHEH C
IIOMOIIIBIO TBEPJOTEJbHON 3KBUBAJEHTHON MO/Jie/IM. YCTAHOBJIEH JMaNa30H NapaMeTpOB
KOHCTPYKLMH, npu KOTOPOM obecrneyrBaeTcs YCTONYHUBOCTb JIBMDKEHUA
KOMOMHUPOBAaHHON MawuHbl. [IpoBeieH HAaTypHbIM 3KCIIEPHMEHT, NOATBEPKAANLIMN
BO3MOXXHOCTb 6€30I1aCHOM 3KCIlJIyaTallMy arperaTta c HaBeCHOM eMKOCThIO.

OCOBEHHOCTU NPUMEHEHHA OBOBIHIEHHOIO CIEKTPAJ/IbHO-
AHAJIMTUYECKOI'O METOAA AJ1d OITMCAHUA U ObPABOTKH
CUTHAJIOB B BUBPO-AKYCTUYECKHX 3AAAYAX
SPECIFICS OF THE GENERALIZED SPECTRAL-ANALYTICAL METHOD FOR THE
DESCRIPTION AND SIGNAL PROCESSING IN VIBRO-ACOUSTICS TASKS

A.K. BpUTeHKOB - Maructp GU3uKH, UHXKEHEP-3JIeKTPOHUK
Huxeropogckuii rocynuBepcuteT uM. H.M. JlobaueBckoro

Abstract. It was investigated the numerical realization of the classical orthogonal
polynomials of continuous argument to describe vibro-acoustic signals and suppress the
reverberation sound propagation in a thin weakly dispersive medium layer. An effective
algorithm was proposed for an important task for higher-order functions of eliminating the
phenomenon of orthogonality violation and losing of the counting stability by the example
of Laguerre functions.

AHHoTanuAa. HcciesoBaHa yMcieHHas peanusanus KJIACCUYECKUX OPTOrOHaJIbHBIX
MOJIMHOMOB HENpPEepPbIBHOTO apryMeHTa /A onvcaHuss BUOPO-aKyCTUYECKHX
CHUT'HaJIOB MU TI104aBJIEHHUA peBep6epauHH IIpu pPacCnpoCcTpaHeHHH 3ByKa B
TOHKOM cJioe cjaaboaucneprupymoiiei cpeabl. Ha npuMepe dyHkuuii Jlareppa npejioxxeH
3QPEeKTUBHBIA aAJTOPUTM YCTpaHEeHUsT (eHOMeHa HapylleHUsI OPTOrOHAJbHOCTH U
NOTEePH CYETHOU YCTOWUYMBOCTH, YTO SIBJSETCH aKTyaJIbHOW 3ajadved [Jisd MOJ0OHBIX
bYHKIIMUI BBICOKOTO OPSAKA.
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MOJEJIUPOBAHME PACIIPOCTPAHEHU S BUBPALIUU
B TEXHOJIOTMYECKOM OBOPYOBAHHUU C IPUMEHEHUEM
JIMHEMHBIX ®YHKIIUHA
MODELLING OF DISTRIBUTION OF VIBRATION IN THE TECHNOLOGICAL
EQUIPMENT WITH APPLICATION OF LINEAR FUNCTIONS

E.B.ByTpuMoOBa - cTapliui npenojaBaTesb
®r'b0Y BIIO MI'TY “CTAHKHWH”

Abstract. The problem of definition of levels of vibration in the technological equipment is
considered. Possibility of application of linear functions for modelling of distribution of
vibrations on elements of the equipment which allows to define level of vibration in the set
point depending on distance from the basic source of vibrations is investigated. Examples
of the developed linear models are taken.

AHHoOTauma. PaccmoTpeHa  mpo6JsieMa  omnpejiesieHUsT  YypOBHEH — BUOpauUUd B
TEXHOJIOTUUYECKOM 000pyAoBaHUU. McciiejoBaHAa BO3MOXXHOCTh NPUMEHEHUST JIMHENHbIX
OYHKUMH IS MOJeJIMPOBAHUSI  pacHpoCTpaHeHUs BUOpaUMd MO  3JieMeHTaM
060pyZi0BaHUs, KOTOpasi M0O3BOJISIET ONpPee/isiTh yPOBEeHb BUOPALIMK B 33IlaHHOM TOUYKe B
3aBUCUMOCTHU OT PACCTOSIHUSI OT OCHOBHOT'O MCTOYHUKA BUOpanuil. [IpuBeieHbl MpUMephl
pa3pabOTaHHbBIX IMHEUHBIX MOJEJEeMN.

0 MATUCTPAJIbHOM CETH C BBIJIEJIEHHBIMHU I10JIOCAMH
ROAD NETWORK WITH TRAFFIC LANES.

M.C. BacuyibeB - acCliupaHT
HMHcTuTyT MamiMHoBeseHUA UM. A.A.bsiaroupasoBa PAH

Abstract. In a modern road network of megalopolises it is possible to mark out such set of
the isolated cycles of the traffic lanes for route transport which provides unceasing
movement and possibility of management irrespective of movement on other sites of a
road network. In this article I consider the process of allocation of such set and also show
the algorithm of creation of the high-level network for which it is possible. In the
conditions of the city the similar decision would help to raise significantly a passenger
traffic for route transport.

AHHOTanusa. B coBpeMeHHOW aBTOZOPOXKHOW CETH OOJIbIIMX MEramnoJIMCOB MOXHO
BBIJIEJIMTh TaKyl0 COBOKYIHOCTb HW30JIMPOBAHHBIX IIMKJIOB BbIJI€JIEHHBIX MOJIOC JJIs
MapIIPyTHOTO TPAHCIOPTA, KOoTopash obecrneynBaeT 06e30CTAHOBOYHOE [BIKEHUE U
BO3MOXXHOCTb YIpPABJIEHUS] HE3AaBUCUMO OT JABWXKEHUs IO JAPYTUM y4acTKaM JOPOXKHOH
ceTH. B paMkax faHHOHM paboThl pacCMOTPEH MPOIECC Bbl/ieJIeHUs] TAKOH COBOKYIHOCTH, a
TaK e IMOKa3aHbl AJITOPUTMbI MOCTPOEHUS MarucTpajbHOU CETH, AJI KOTOPOH 3TO
BO3MOXXHO. B yc/10BUsIX ropo/jia noZj06HOe pellieHre MOMOIJIO Obl CYlLeCTBEHHO MOBbICUTh
NACCAKUPOTOTOK JJIsI MapUIPYTHOr'O TPAHCIIOPTA.
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IMMPEOBPA30BAHHUE CXEM JIOPOXKHBIX CETEHA
REORGANIZATION AND TRANSFORMATION ROAD NETWORKS SCHEMES.

M.C. BacuyibeB - acliMpaHT
MucTUTYyT MamunHoBeseHud uM. A.A.biaroupasosa PAH

Abstract. The aim of this article is to show new method of operating with road networks
which consists in their representation in the form of geometrical graph and their further
transformation. New method allows not only to simplify road networks by reduction of
number of elements of a network, change of the organization of movement or the
geometrical provision of some elements of a network, but also to receive new road
networks from the already existing.

AHHoTanusa. OCHOBHasl LieJib JAHHOH paboThl - MPOJAEMOHCTPUPOBATh NPUHLUIHAIBHO
HOBBIM CII0OCOO PabOThI C JOPOXKHBIMU CETSIMH, KOTOPBIN 3aK/II0YAEeTCsl B MPeCTaBIEHUH
UX B BUJIe TeOMeTpPUYeCKUX IrpadoB U UX JlajbHellleM npeobpa3oBaHuu. Ciocob paboThl
CO CXeMaMH JIOPOXKHBIX CEeTeH, Mpe/ICTaBJEeHHbIA B IaHHOU CTaThe, I03BOJISIET HE TOJIbKO
yOpOLIATh [JOPOKHbIE CETH IYTEM yMEHbIIEHHUS YHC/IA 3JIEMEHTOB CETH, U3MEHEHHUs
OpraHU3aLUH JBKEHHUS UM FeOMETPUYECKOTO MOJIOKEHUSI HEKOTOPBIX 3JIEMEHTOB CETH,
HO U N0JIy4aTh HOBbIE IOPOXKHBIE CETH U3 YKe CYIeCTBYIOLIUX.

IMPOBEPKA AIEKBATHOCTHU IMHAMUWYECKOH MOJEJIN
ABTOMOBWJIA CTUAPOITHEBMATHUYECKNMMU IIOJABECKAMH
10 PE3YJIbTATAM JIOPOKHBIX UCITBITAHUH
VERIFICATION OF ADEQUACY OF DYNAMIC MODEL CAR WITH

HYDROPNEUMATIC SUSPENSIONS TO RESULTS OF ROAD TESTS
A.C.Topo6uoB! - 1.T.H,, 3aB. kapenpoi, C.K. Kapuos? - a.1.H., npod.,
10.A. [TIo19KOB3 - K.T.H., [01I.
1BosrorpaZickui rocylapCTBEHHbIM TEXHUYECKUN YHUBEPCUTET
2MOCKOBCKHI aBTOMOOUIBbHO-/J0POKHBIM FOCYJapCTBEHHBIN TEXHUYECKUN YHUBEPCUTET
3HauuoHa/IbHbIN MCC/Ie0BAaTE/NbCKUU TexHOIorudeckuil yHuBepcuteT « MUCuC»

Abstract. The problem of optimization parameters of independent hydropneumatic
suspensions of all-terrain vehicles is actual. For realization identification research of
vibration loading of construction on vertical accelerations the spatial model of GAZ-29651
is built.

Verification of adequacy of dynamic model is executed on results road tests. Quality
accordance of calculation and experimental spectrums of vertical accelerations of
characteristic points of construction is set at motion on random external road forcing. It
allows to use the indicated model for realization of further calculations.

AHHOTanMA. B HacTos1ee BpeMs aKTyaJibHa MPo6JieMa COBePIIIeHCTBOBAaHHS TapaMeTPOB
HEe3aBUCHMMbIX  THJIPONHEBMATHYECKUX  MOJBECOK  aBTOMOOHWJIEH  MOBBIIIEHHOU
NpOXOAMMOCTU. B  1esnsix mnpoBeAeHHUS  UJAEHTUPUKAMOHHOTO  MCCIeN0BaHMUS
BUOPOHArPYy>KEHHOCTH KOHCTPYKI[MM [0 BepPTHUKAJbHBIM YCKOpPEHHUSM IOCTpOeHa
NpoCTPaHCTBEHHas MoJiesib aBToMo6u st 'A3-29651.

BbinoJsiHeHa MpoBepKa aIeKBaTHOCTU JIUHAMUYECKOM MO/JIeJIU 110 pe3yJibTaTaM J0POXKHbBIX
WCNbITAaHUN. YCTAaHOBJIEHO KAYeCTBEHHOE COOTBETCTBUE PACUETHBIX U
3KCIEePUMEHTAIbHBIX CIIEKTPOB BEPTUKAIbHBIX YCKOPEHUH XapaKTepPHbIX TOYEK
KOHCTPYKIMU NPU JABUKEHUHU 110 CAYYaUHbIM JOPOKHBIM HEPOBHOCTSIM. JTO MO3BOJISIET
HCII0JIb30BaTh YKa3aHHYI0 MO/JieJIb /Il IPOBeleHUs JaJlbHEeHIIUX PACYETOB.
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JUHAMUKA JKCIEPUMEHTAJ/IbHOM U TEOPETUYECKOX MOJE/IN
POTOPA B YIIPYI'O3AKPEIIJ/IEHHOM CTATOPE®
DYNAMICS OF EXPERIMENTAL AND THEORETICAL MODEL OF ROTOR INSIDE
ELASTICALLY-FIXED STATOR

C.H.’Kepe64ukoB! - k.T.H., 3aB.cekTopoM, JI.B.KoueToBa? - cty,,
A.H.HukudopoB3 - K.T.H., C.H.C., A.E.IlloXuH3 - K.T.H., H.C.

1KBXA (Boponex), 2BI'Y (Boponex), 3SMMAII PAH (Mocksa)

Abstract. The impact interaction and continuous contact of a flexible rotor with non-
coaxial and elastically-fixed stator is analyzed experimentally and theoretically using the
planar model on base of equations with polar coordinates. Critical values of system
parameters are revealed for a process when synchronous slipping without or with
collisions turns into dangerous asynchronous slipping of rotor on stator.

AHHOTauMA. YapHoe U 6e30TpPbIBHOE B3aUMOJEeNCTBHUE TMOKOTO POTOpPa C HECOOCHBIM,
yIpYyro3akpenJeHHbIM  CTaTOPOM  [pPOAHaJIM3UPOBAHO  IKCIEPUMEHTAJbHO U
TeopeTUYeCKH B paMKax I[IJIOCKOM MoJieJld Ha OCHOBe YpaBHEHUH B MOJISIPHBIX
KOOpJMHaTax. BrIsiBJIeHbl KpUTUYECKHE 3HAUYEeHUs [apaMeTPOB CUCTEMBI, IPU KOTOPBIX
TaK Ha3blBaeMasi CUHXpPOHHasd o6KaTka, B T.4. C YyJapaMH{, CMeHseTcs OINacHOU
aCMHXPOHHOM 06KAaTKOM poTopa Mo CTaTopy.

* Paboma 8binoiHeHa npu ¢puHaHcosoll noddepicke POPU 'panm Ne 12-01-31086 moa_a

PA3PABOTKA METOJAUKH YYETA IE@OPMAIIMHA UHCTPYMEHTA
NP1 MOJAE/INPOBAHUU JUHAMUKU PPE3EPOBAHUA
DEVELOPMENT OF MILLING DYNAMICS MODELLING METHODS WITH
ACCOUNTING OF INSTRUMENT FLEXIBILITY

HUBanoB U.HU. - acnupaHT, accuctenT, Kucenes U.A. - K.T.H., aCCUCTEHT,
MI'TY um. baymana

Abstract. A new dynamical model of milling process which considers tool deformation
while processing is suggested in the paper. There are developed new methods of analysis,
algorithms and the software applying the finite element method and the method of static
condensation for model reduction. The introduced algorithm allows us take into account a
milling tool bending during milling process and its effect on cutting forces, cut chip
formation and machined surface geometry.

AHHOTanma. B naHHOW paboTe mpejJiokeHa HOBas JUHaMMU4YecKas MoJeJb Ipoliecca
bpe3epoBaHuss c y4yeToM JedOpMHPOBAHUSI HUHCTPYMEHTa B IMpolecce 06paboOTKH.
Pa3paboTtaHnbl MeToAbl aHa/lW3a, aJrOpUTMbl U NpPOrpaMMHOe obecrneyeHHe C
HCII0JIb30BAHHEM MeTO/]la KOHEYHbIX 3JIEMEHTOB, U MeTOJla CTaTUYeCKOU KOH/eHCaluu
JUIS peAyKUUU MoJienu. [IpeyioxKeHHbIA aJrOpUTM MO3BOJISIET YYUTHIBATh AedopManuu
bpe3bl moJ JAelcCTBUEM CHJI pe3aHUs M UX BJIMSIHME Ha CUJbl pe3aHMs], a TaKxKe
dbopMUpOBaHUE Cpe3aeMOro CJIOsSI U TeOMeTPUH TM0y4aeMOl OBEPXHOCTH.
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MOJAE/INPOBAHHUE PABOTbI TPOCOBBIX 1OPOZKHbIX
YAEPXXUBAKOIIUX OI'PAKAEHUU U UX 3JIEMEHTOB
SIMULATION OF WIRE ROPE SAFETY BARRIERS AND THEIR PARTS

H.A. Kapnos - acnupanT, uH:xeHep, U.B. leMbAHYIIKO - J.T.H., Ipodeccop
M.E. BoaabipeBa — nHXXeHep
MoCKOBCKHI aBTOMOOUJIBHO-0POKHBIM FOCyZlapCTBEHHBIM TEXHUYECKUN YHUBEPCUTET
(MAZIH)

Abstract. Safety of road users one of the most important task for road engineers. Road
barriers is good way to increase road safety. Cable barrier is new type of the barriers for
Russia. Experience of using MSC.Nastran program for simulation impact of wire rope safety
barriers and their parts is presented. The article observes different wire rope models, soil
and post interaction and whole barrier model.

AHHOTanMA. be3onacHOCTh - 3TO O/IMH M3 OCHOBHBIX IAapaMeTPOB JOPOKHOT0 ABUKEHUS,
a [JOpOXKHble OrpaxjeHus SABAATCA 3PPEeKTUBHBIM CIHOCOOOM €€ MOBBILIEHHUS.
[lepcrieKTUBHBIM BU/IOM OTpakJieHUH SABJISIIOTCS TPOCOBbIE OrpakieHus. B paboTte onucan
ONBIT MNpPUMEHEHUs MporpaMMHbIX KoMmIiuiekcoB MSC.Nastran pans MoJenrpoBaHUA
yAAPHBIX BO3/JleHMCTBUI Ha TPOCOBOE OTPaKJAEHUs U ero 3jeMeHThbl. /laeTc cpaBHeHHe
pas/IMYHbIX MoOJieJiell Tpoca, MOZeJIMpOBaHKe B3aUMOJEMCTBUS CTOMKHU U TPYHTA, TaKXkKe
paccMaTpUBaeTCs MOJEeJb CaMOro OrpaXKJeHusl.

MOJE/INPOBAHUE ABUKEHHUA TPEX3BEHHOTI'O IIVJTABAIOILIETO
PbIBOIIOZAOBHOI'O POBOTA
MODELING OF MOVEMENT OF THE THREE-LINK FLOATING
FISH-SIMILAR ROBOT

B.B. JIYIIHUKOB - K.T.H. /101leHT, A.B. Ma/IbUMKOB- K.T.H., IpeNoaBaTelb,
E.C. TapacoBa- K.T.H., npenojaBareb, C.®. AnyH- 1.T.H., npodeccop
I0ro-3anagHbii rocyjapCTBEHHBI YHUBEPCUTET

Abstract. The mathematical model of the dynamics of a floating underwater autonomous
robot based on bionic principles of the movement with mechatronic drive and with due
consideration the interaction of the body with the environment, which allows to investigate
the influence of various parameters of the robot construction and environmental factors on
the kinematic and dynamic characteristics of its movement and control, to perform the
optimum synthesis of its construction and contol system, check the adequacy of the
mathematical model of the dynamic behaviour of mobile underwater robot by means of
computer simulation in Simulink/MATLAB.

AHHOTanua. PaspaboraHa MaTeMmaThuyeckas MoOJle/ib JAUHAMUKHU  IJIaBaIOLIETO
N0/IBO/IHOTO aBTOHOMHOT0 po60Ta, OCHOBAaHHOTO HAa OMOHUYECKUX MPUHIUIIAX JBUKEHUS
C MeXaTPOHHBIM IIPUBOJOM U C y4€TOM B3aUMO/JEeHCTBHUSA KOPIIyCa C OKPYKaloIlel cpesoH,
N03BOJISAIOIAsA UCCJEe[0BaTh BJAWSIHHE Pa3/IMUHbIX MapaMeTPOB KOHCTPYKLUU pobOOTa U
$aKkTOpOB cpe/ibl HA KKHHEMAaTUYECKUE U JUHAMUUYECKUE XapaKTePUCTUKH ero JBUXKEHUS U
ynpaBJieHus, MNPOBOJUTb ONTHUMaJbHbII CHUHTE3 €ro KOHCTPYKLUM U CHUCTEMbI
ylpaBJeHus, OCylLlecTBJeHa INpoBepKa aJleKBaTHOCTU MaTeMaTU4eCKOM MOoJesau
JIMHAMU4€eCKOro NoBeJieHUs1 MOOUJIbHOTO MOABOAHOT0 p060Ta METOJAMU KOMIIBIOTEPHOTO
MogesnpoBaHus B Simulink/MATLAB.
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AUHAMHWYECKHUE OCOBEHHOCTHU ITIOBEAEHHUA ITOJIBAIOLLIETO
3MEEIIOJOBHOI'O POBOTA
DYNAMIC FEATURES OF THE BEHAVIOR OF CRAWLING SNAKE-LIKE ROBOT

I'.C. HaymoB - unxenep, C.®. fluyH - 1.T.H., npodeccop
I0Oro-3anagHbii rocyjapCTBEHHbIM YHUBEPCUTET

Abstract. The paper three-link robot moving by means controlled dry friction forces acting
on the central contact points of robot with a rough horizontal surface and submitting the
law of the Coulomb is investigated. The mathematical model of the mechanism is
developed, algorithms for the realization of various types of motion and the results of
numerical simulation and comparison with analytical results is presented.

AHHOTanua. B paboTe ucciefoBaH TpPEX3BEHHbIM pOOOT, MepeMellalIUicA 3a CYeT
yIpaB/sieMbIX CUJ CyXOro TpeHUs, AeWCTBYIOIMUX Ha LieHTpPasJbHble TOYKH KOHTAKTa
po6oTa C LIepOXOBAaTOM TOPU30HTAJIbHOM MOBEPXHOCTBIO M NOJAYUHSAIIIUXCA 3aKOHY
Kynona. PaspaboTaHa MaTeMaTu4eckass MOJie/lb MeXaHW3Ma, Ipe/iCTaBJeHbl aJrOPUTMbI
peajusalMd Ppas/IMYHBIX TUIOB [JIBM)KEHUsS, a TaKXe pe3ysabTaThl YHCJEHHOTO
MO/JieJIMPOBAaHUSA U CpPaBHEHME C aHAJIUTUYECKUMU pe3y/IbTaTaMH.

PEABWJIMTALIMOHHOE YCTPOHUCTBO OIIOPHO-/IBUTATE/JIbHBIX
KOHEYHOCTEH YEJIOBEKA
REHABILITATION DEVICE LOCOMOTIVE HUMAN LIMBS

M.C. IIoHeaenbyeHKO - acnupaHT, C.®. AuyH - A.T.H., 1pod.
I0Oro-3anagHbii rocyjapCTBEHHbIM YHUBEPCUTET

Abstract. This paper considers the apparatus for the rehabilitation of the lower limbs of a
human after injuries, which is a three-link mechanism with three active hinges, the
regularities of the controlled movement of the device according to the viscous and elastic
properties of legs for the set control actions is studied, diagrams of time dependences of
change of angular characteristics of the links in the mechanism is received.

AHHOTanma. B pab6oTe paccMaTpuBaeTcsl anmnapar /s peadHJIMTAlMU HHKHUX
KOHEYHOCTEW 4YesiOBeKa IMOCJe TpaBM, KOTOPbIH IpeJCcTaBjseT CO60M Tpex3BeHHbIN
MeXaHHU3M C TPeMSl aKTMBHBIMU LIAPHUPAMU, U3yYeHbl 3aKOHOMEPHOCTH YINPaBJISIEMOTO
JABWXKEHUs almnapaTta C y4eTOM BS3KMX U YINPYTUX CBOWCTB HOTH JJisl 3aJaHHBIX
yOpaBJASAKLAX BO3JEUCTBUN, NOJy4eHbl JUarpaMMbl BpeMEeHHbIX 3aBUCHUMOCTEM
HM3MEHEHHUS YIJIOBbIX XapaKTePUCTUK 3BEHbEB MEXaHU3Ma.
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MCCJIEJJOBAHUE NAPAMETPUYECKUX PE3OHAHCHBIX KOJIEBAHUI
JINCKOB ®PUKLIMOHOB Y3/10B TPAHCMUCCUI
TPAHCIHOPTHBIX MAIIIMH
RESEARCH OF PARAMETRIC RESONANT OSCILLATIONS OF FRICTION
DISCS OF VEHICLE TRANSMISSION

A.M.TapaTopkuH! - acnupaHT, C.A. XapUTOHOB! - K.T.H., IOLIEHT
B.B. /lepkaHCKHMi2 - 1.T.H., npodeccop
IMI'TY um. H.3.baymana
ZMHCcTUTYT MalmMHOBeZeHus YpO PAH

Abstract. The paper work researches the dynamic loading formation of vehicle friction
elements as well as substantiates the ways of vehicle transmissions friction disks durability
increasing. The work sets up a hypothesis about friction discs destruction due to influence
of high-frequency disturbance generated by ICE and torque converter. According to
Mathieu equation the instability areas of friction discs parametric oscillations are
identified, assigned the filtering need of high-frequency disturbance with the aim to limit
the modulation depth parameter. Procedures are proposed and estimated their impact on
the friction discs durability.

AHHOTauma. HccineayroTcs npoueccbl pOpMHUPOBaHUS AUHAMUUYECKOW HArpy>KeHHOCTH U
060CHOBBIBAIOTCSI MYTH MOBbIIIEHUHU J0JITOBEYHOCTH JUCKOB PPUKIIMOHOB TPAHCMUCCUH
TPAHCHNOPTHBIX MallWH. BbIJBUraeTcsi rumoTe3a O pa3pylleHUM [AUCKOB BCJEJICTBUE
BO3/IeHCTBUSI  BbICOKOYACTOTHBIX BO3MYILIEHHUH, TeHepUpyeMbIXx JBUraTejeM W
ruZiporpancpopmaropoM. Omnpezessl0OTCA yCJI0BUSI BO3HMKHOBEHHUS] NapaMeTpUYeCKHUX
pe30HaHCHBIX KoJiebaHui. C UCHo/Ib30BaHUMEM ypaBHeHHs MaTbe omnpejiesieHbl 00/1aCTH
HEYCTOMYMBOCTH  MNapaMeTPUYECKUX  KoJebGaHHM, yCTaHOBJeHAa  Heo6X0JUMOCThb
bunbTpallMd BbICOKOYACTOTHBIX BO3MYIIEHHMM C 1ieJibl0 OrpaHUYeHHs MapameTpa
ry6uHbl MoAy MU, [IpeaaratoTcss MEPONPHUSTHS U BBINOJHSETCS OlleHKA UX BIUSHUSA
Ha J10JIT0BEYHOCTb QPUKI[MOHHBIX JIUCKOB.

BUBPO3AIIUTHBIE CBO¥CTBA IHEBMATHYECKHX PECCOP

C UHEPIIMOHHBIMHU JEMII®UPYIOLIUMHU YCTPOHCTBAMMU

VIBROPROTECTIVE PROPERTIES OF AIR SPRINGS WITH INERTIAL
DAMPING DEVICES

JA.A. YymakoB - maructpaHT, A.B. [lo3geeB - k.T.H., B.1. KapJiOB - K.T.H., JOLleHT
Bousirorpazickuii rocy/lapCcTBeHHbINA TexHUYeCKUU yHuBepcuTeT (Boarl['TY)

Abstract. The article is devoted to the theoretical study of vibroprotective properties of
vehicles’ air springs with different inertial damping devices driving on the harmonic
profile. Mathematical models of air springs and the results of their calculations in the form
of amplitude-frequency characteristics of the sprung mass displacements and accelerations
are also submitted. Rational suspension settings and optimal parameters of damping are
selected.

AHHoTaumsa. CrTaThsl TOCBSIEHA TEOPETUYECKOMY UCCIeJOBAaHUI0 BUOPO3AUIUTHBIX
CBOWCTB IHEBMaTHYECKUX peccop aBTOTPAHCHOPTHBIX CPeACTB C pPa3JMYHBIMU
WHEPUHUOHHBIMHU JeMIPUPYIONUMH YCTPOUCTBAMM MPHU JBHXEHUH MO0 FapMOHHUYECKOMY
npoousto. [IpeacraByieHbl MaTeMaTHYeCKUE MOJEJU NMHEBMOPECCOP U pe3yJbTaThl HUX
pacyeToB B BH/le aMIIUTY[HO-4aCTOTHbIX XapaKTEPUCTUK IepeMeleHUH U yCKOpeHUH
NOZI[pecCOpeHHON  Macchl. BbiGpaHbl  palnMoHa/IbHble MapaMeTpbl MOJABECKU H
ONTUMaJIbHbIE MapaMeTPhl JeMIPpUpPOBaAHUS.
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BJIMIHUE IAPAMETPOB UHEPLIMOHHOI'O KAHAJIA
HA JIMHAMUYECKHUE CBOVMCTBA r'MIPOOIIOPHI IIPU YIAPHBIX
BO3JEMCTBUAX
INFLUENCE OF INERTIAL CHANEL’S PARAMETERS ON THE DYNAMIC
PROPERTIES OF HYDRAULIC MOUNT AT IMPACT LOADING

A.E. llloxuH - K.T.H., H.C., A.H. Hukudopos - k.T.H., c.H.c., A.H. BpbICMH - K.T.H., C.H.C.
HUHCcTUTYT MalmiMHOBeAeHUs UM. A.A. baiaroHpaBoBa PAH

Abstract. The problem of improving the application of a hydraulic mount with inertial
hydraulic converter is considered. A model of the hydraulic mount in the form of hydro-
mechanical system is proposed, which takes into account compressibility and viscosity of
the fluid. The effect of diameter and length of the inertial channel on the dynamic
properties of the hydraulic mount at impact loading is studied. This work was supported by
RFBR grant number 12-01-31070-mol_a.

AHHOTanua. PaccMaTpuBaeTcs mnpo6JieMa NOBbllieHUS 3(QpQPEeKTHBHOCTU NpPHUMEHEHUS
TM/JpOONOp C MHEPLIMOHHBIM TH/paBJUYeCKUM NpeobpasoBaresieM. [IpesanoxxeHa Mojenb
TUJPOOINOpbl B BUJE THAPOMEXaHUYECKOM CUCTeMbl, yYMUTbIBalOLlas CXKUMaeMOCTb U
BSI3KOCTb pabouel xKUJKOCTU. Mccne0BaHO BAUSHUE AUaMeTpa U JJUHbI MHEPLIMOHHOIO
KaHaJla Ha JMHaMHYyeCcKHe CBOMCTBa r'M/IpO0Nopbl NPHY YapHbIX BO3/JeCTBUSIX.

Paboma evinosiHeHa npu puHaHcosoll noddeprcke PODPH
epanm Ne12-01-31070-mo4_a.
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BJINAAHUE BUBPAIIMH HA PA3BUTHE PACTEHUH
INFLUENCE OF VIBRATION ON DEVELOPMENT OF PLANTS

K. C.Topesa - ctyz,, A. C. lllapoHoBa - ctyz., B. U. lllanuH - K.T.H., 1pod.
UT'3Y um. JlenuHa, r. UBaHoBO

Abstract. We represent the work devoted to research of influence of vibration on
development of plants. In this work two groups of the plants (pepper) which have received
further names "vibration", which were considered were exposed to impact of horizontal
vibration by kinematic indignation of the basis, and "control" which weren't exposed to
impact of vibration. As a result of researches of these biological objects in field conditions
(to them laboratory conditions preceded) it was received that the root system and
productivity of "vibration" plants certainly prevails in comparison with "control".

AnHoTaumsa. [IpescrasiseM paboTy, NOCBALIEHHYIO WCCJIe0BAaHUI0O BJIUMSAHUSA BUOpaLUU
Ha pa3BUTHEe pacTeHUW. B faHHOU paboTe ObLIM pacCMOTpPEHBI JBe TPYIIbl pacTeHUU
(nepupl), mNOJYYUBIIMX B JaJbHeHIIeM Ha3BaHUA «BUOPALMOHHBIX», KOTOpbIE
N0/IBEPTraJUCh BO3JEWCTBUI0 TOPHU30HTAJIBHOW BHUOpaLUM IyTeM KHHEMaTU4eCKOro
BO3MYILIEHUSI OCHOBAaHHUS, U «KOHTPOJIbHBIX», KOTOpPblEe He MOJABEpPrajvcChb BO3/eNCTBHUIO
BUOpaLuu. B pesysbTaTe uccaej0BaHUM AAHHBIX OMOJIOTUYECKHUX OO'BEKTOB B IOJIEBBIX
YCJIOBHUAX (MM NpeJLIecTBOBAJIM J1abopaTOpHbIe yCJA0BUA) OBIJIO MOJTYYE€HO, YTO KOpHeBas
CUCTEMA U YPOXXallHOCTb «BUOpALMOHHBIX» pACTeHUU, 0e3yCJ0BHO, NpeBaJUpyeT IO
CpPaBHEHMIO C KKOHTPOJIbHBIMUY.

MATEMATHUYECKOE MOJAE/IMPOBAHUE U YIIPABJIEHUE
POCTOBBIMHU ITPOLECCAMM B 7 KUBbIX TKAHAX
MATHEMATICAL MODELING AND CONTROLLING GROWTH PROCESSES IN
LIVING TISSUES

0.10.[losiraHoBa - acCIUpPaHT

[THUITY

Abstract: The work proposed an original way to solve the problem of presurgeon
treatment of congenital cleft palate. It involves individual treatment planning as a result of
management by growth strain. The treatment of the congenital cleft of the hard palate is
considered as an independent deformation control problem by growth strain. The force-
searching algorithm allows finding efforts to create desired growth strain in the body to
form palate arch.

AHHOTauua: B paboTe NpeAsio)KeHO  OpPUTMHAJbHOE  pelleHue  Npo6JeMbl
JIOXUPYPTUYECKOTO JIeYeHUS] BPOXKJEHHOW pacuieJuHbl HEGA, MpeArosaramiiui
WHAWBH/lya/lbHOE IJIAHUPOBAHUE JieYeHUsl KaK pe3yJbTaT YIpaBJeHHUs POCTOBBIMU
febopMansaMu. B ocHOBe paboThl JIEXXUT TEXHOJIOTHUSA C IPUMEHEHUEM MaTeMaTHYeCKOT0
MeToJZila ympaBJjieHUs AedpopMauUsMU CUCTEeMbl, PeaJM30BaHHOTO B BHUJE aJrOpUTMa
ynpaBJieHus. llesiblo yripaByieHUs SABJISETCS CO3/aHKe NPaBUJIbHONM HEGHOUM AYyTU U3 JBYX
pa3o6uieHHbIX GparMeHTOB TBEPAOT0 HEDA.
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INPEACTABJIEHUE TEMIIOPAJIbBHBIX BA3 IAHHBIX
B MUBAPHOM ITPOCTPAHCTBE
DESCRIPTION AND PROCESSING OF TEMPORAL DATABASES
IN THE MIVAR SPACE

JA.B. En1ucees
MI'TY um. H.2.baymana

Abstract. The article is devoted development of the technique of temporal relational data
model adaptation in the multidimensional space. Limitations of temporal relational data
models with modified data structure have been described if existing methods of their
implementation are used. As a result the technique of temporal relational data model
adaptation has been specified which includes the single transformation from an initial
relational data model to multidimensional space, change and performance of queries to
such multidimensional temporal relational model with modified data structure.

AHHOTanma. B pab6ore onwuchiBaeTcs pas3paboTaHHass MeToAWKa 00pabOTKHU
TEMIIOPAJIbHON peJIIiMOHHOW 0a3bl JJAHHBIX B MHOIOMEPHOM MHBAapHOM IPOCTPAHCTRE.
HMcnosib3oBaHMe U3BECTHBIX METO/IOB peasiM3aliii TeMIIOPa/bHbIX 6a3 JaHHBIX MPUBOJST
K OFpaHUYEHHUSM MPU U3MEHEHUHU €€ cxeMbl. B pe3dysbTaTe, mpeaJsaraeTcs MepeBeCTU
TEMIOPAJIbHYI0 0a3y JaHHbIX B MHOIOMEPHOE IMpeJjCTaBJeHUe U BCe HeobXOJHMble
M3MeHeHHUs TeMOPaJIbHbIX JAHHBIX BBIMOJIHATh B MUBAPHOM MPOCTPAHCTBE.

IKCIIEPUMEHTAJIbHOE UCCJIEAOBAHME ITOBEJAEHUA
BUOKOMITIO3UTOB C KPUBOJIMHEMHBIM APMUPOBAHUEM
EXPERIMENTAL RESEARCH OF BEHAVIOR OF BIOCOMPOSITES WITH
CURVILINEAR REINFORCEMENT

A.M.Kokypos - acn.,, M.H.c, T.ILILnyraTtaps - ac., M.H.c, A.B. Maj1axoB - acr., M.H.C.
WHcTuTyT MalinHoBeieHUA UM. A.A. biiaronpaBoBa PAH

Abstract. This paper describes an experimental investigation of the deformed state of
biocomposites by using the coherent optical methods. The samples of wood having
heterogeneity structure considered as biocomposite.

AHHOTanma. B  paboTe  paccMOTpeHO — 3KCIepHMeEHTaJlbHOEe  HMCCel0oBaHHUe

NledOPMHUPOBAHHOIO COCTOSIHUS OHMOKOMIIO3UTOB METOJAaMU KOrepeHTHOW ONTHKU. B

KayecTBe OMOKOMIIO3UTOB HCIOJIb30BaJUCh 06pa3iibl U3 MacCUMBA JiepeBa, ob6Jiajiatoliye
HEOJJHOPOJAHOCTBIO CTPYKTYPHI.

Paboma evinosHeHa npu puHaHcosoll noddeprcke PODPH

(2zpaum Ne moa_a 12-08-31323)
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INPUMEHEHUE BUOMEXAHWYECKHUX IIPUHLHUIIOB
IMPU MPOEKTUPOBAHUM KOMIIO3UTHBIX KOHCTPYKIIUHA
C KPUBOJIMHEMHBIM APMUPOBAHUEM
APPLICATION OF BIOMECHANICAL PRINCIPLES FOR DESIGN OF COMPOSITE
STRUCTURES WITH CURVILINEAR REINFORCEMENT

A.B. MasiaxoB - acr., M.H.c., A.H. [losin10B - A1.T.H., 1pod.
HUHCcTUTYT MalmiMHOBeAeHUs UM. A.A. bsiaronpaBoBa PAH

Abstract. This paper describes a modeling method for composite structures with
curvilinear reinforcement. The method allows simulating the functionally graded material
using biomechanical principles.

AHHOTanMa. B paboTe paccMaTpuBaeTcs MeTOJ, MOJEJUPOBAHUSA KOMIO3UTHBIX

KOHCTPYKLIMM C KpPUBOJIMHEHMHBIM apMHpoBaHMeM. JlaHHBIM MeTOJ IO3BOJIAET

MO/leJINPOBaTh dYHKIIMOHANBHO rpailyupoBaHHbIN MaTepuas, MCIIOJIb3YS
6ruoMexaHUYeCKHue NPUHLUIBIL.

Pa6boma evinosHeHa npu gpuHaHcosoll noddeprcke PODU

(2zpaHm Ne moa_a 12-08-31323)

PA3PABOTKA IIPOTOTHIIA ABTOMATU3HPOBAHHOW CUCTEMBI
YIIPABJIEHUAA HA OCHOBE MUBAPHBIX TEXHOJIOTUH
DEVELOPMENT OF MIVAR BASED AUTOMATED SYSTEMS

I'.C.CepryummH - acnupaHT

®I'BOY BIIO «MoCKOBCKHUI aBTOMOOUJIbHO-,0POXKHBIN rOCyZJapCTBEHHbIN TeXHUYECKUI
yHuBepcutet (MAZIN)»

Abstract. The paper presents the results of mathematical modeling of a number of subject
areas, as well as a universal software package BOA and its use for the computer simulation
of various control systems in the process of training students in technical areas. Note that
this software system is based on mivar technologies storing and processing data and can
simulate complex processes in real time.

AHHOTanua. B paboTte npezacTaB/ieHbl pe3yJ/bTaTbl MaTeMaTHUYECKOTO MOJEeJIMPOBAHUSA
psjla mpeAMeTHBIX 00JlacTel, a TakKXe CO3/laHUsl YHUBEpPCAJbHOTO MPOrpaMMHOIO
koMmiiekca Y/IAB u ero wucnosib3oBaHUs VI KOMIIBIOTEPHOrO MO/IEJIMPOBAHUSA
pasinunbix ACYTII B mpouecce 00ydyeHUs] CTYJAEHTOB TeXHUYECKUX HalpaBJIEHUU.
OTMeTHM, YTO 3TOT NPOTPAaMMHbIA KOMIIJIEKC CO3ZJaH Ha OCHOBE MHUBAPHBIX TEXHOJIOTUH
XpaHeHUs] W 00pabOTKU [aHHBbIX, KOTOpble MO3BOJISIOT MOJIEJUPOBATh CJI0XKHbIE
TEeXHOJIOTUYEeCKHE MPOILECChl B peaJibHOM BPEMEHH.
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MOJAE/IMPOBAHUE HUK/IMYECKHUX ITPOLIECCOB
B BUOMEXAHUYECKHUX CHCTEMAX METOZ0OM 'rEHETUYECKHX
INPOEKIIMOHHBLIX OITEPATOPOB
APPLICATION OF GENETIC PROJECTION OPERATORS FOR THE CYCLIC

PROCESSES MODELING IN THE BIOMECHANICAL SYSTEMS

U.B.CTenaHsH - 1.6.H., C.H.c, B.MU.CBUpHUH - M.H.C.

HUHCcTUTYT MalmiMHOBeAeHUs UM. A.A. baiaronpaBoBa PAH

Abstract. The using of projection operators, which are associated with the principles of
the genetic code can be applied for modeling of the cyclic bioprocesses. The article shows
the application of genetic projection operators for biomechanical modeling of cyclic
processes in various functional systems of the body and the kinematics of the workers'
movements of anthropomorphic robot on the basis of projections of multi-dimensional
vector-spaces with the selective management (coding) of the cyclical processes in the
subspaces of parameters.

AHHOTanma. /lyis MoieIMPOBaHUSA LIUMKJINYECKUX OGHMOMPOIECCOB BO3MOXKHO MPUMEHEHUE
NPOEKIMOHHBbIX ONEepaToOpoB, C KOTOPbIMU CBsiI3aHa (PEHOMEHOJIOTUSI MNPHUHLUIIOB
reHeTUYEeCKOT0 KOAMpPOBaHHSA. B cTaThbe moka3zaHa BO3MOXKHOCTb MCII0JIb30BAaHHS CyMM
reHeTUYeCKUX INPOEKIMOHHbIX ONepaTopoB [JIl MOJEeJHMPOBAHUS LUKJIAYECKUX
OMoMexXaHUYEeCKHUX MPOLLECCOB B PA3/IMYHBbIX QPYHKLIMOHAJIbHBIX CHUCTeMaX OpraHusMa M
aHTpONMOMOpPPHON KMHEMATHUKU pabOYHX ABUKEHHWU POoOGOTA HA OCHOBE MPOEKLMOHHBIX
OIepaTOPOB MHOTOMEPHbIX BEKTOPHBIX MPOCTPAHCTB C U30MpaTe/JbHBbIM yIpaBJieHUEM
(koAMpOBaHUEM ) LIMKJINYECKUX MPOLECCOB B MO/IMPOCTPAHCTBAX MapaMeTpPOB.
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IMPOTHO3WPOBAHUE ITOJIYYAEMOI'O KAYUECTBA OBPABATHEIBAEMOH
ITOBEPXHOCTH JETAJIM HA OCHOBE MATMO/IEJIMPOBAHUA
INPOLECCA ®OPMOOBPA30OBAHHUA ITPU IIPOLIMBAHUHN
SURFACE QUALITY PREDICTION BASED ON NUMERICAL SCHEME FOR THE
PARTS PRODUCED BY PUSH BROACHING

A.A.BekaeB! - fjo1ieHT, K.T.H., A.B.IlonoB! - cTyaeHT rpynmsl 7-MU-4,
M.A.Hago/1bCKMI2 — HH)XeHep NpeANpUITHS
1YHuBepcuTeT MaulIMHOCTpoeHus], MockBa
2[Ipepnpusitue OAO «BHUMUHCTPYMEHT», MockBa

Abstract. On the basis of mathematical model of forming process during the push
broaching the authors investigated the influence of dynamic fluctuation of roughing tooth
tip on the geometrical parameters of work piece surface quality. The research results made
it possible to make some important recommendations on refinement of surface quality
through the reduction of the negative impact of the dominant ability rating.

AHHoTanuAa. Ha ocHoBaHMM pa3pabOTaHHOM MaTeMaTH4eCcKOW MoJesd Ipolecca
dbopMoobpa3oBaHus NPU NMPOLIMBAHUU UCCAEL0BAHO BIUSHUE JWHAMUYECKUX PaKTOpPOB
Ha IoJiyyaeMble reOMeTpHUYeCKUe NMapaMeTpbl KayecTBa 06pabaTbiBaeMOM MOBEPXHOCTHU
feTtanu. [lo pesysbTaTaM ucclaef0BaHUM C/eslaHbl BbIBOJbI U JaHbl PEKOMEHJALUHU MO0
yJAy4dllleHUI0 KadyecTBa oOpabaThlBaeMOUl NMOBEPXHOCTHU NMyTeM CHUXKEHUsI HeraTUBHOTO
BO3/IeICTBUSA JOMUHUpYIOLLero gakropa.

AHAJIN3 U CUHTE3 IAPAMETPOB HAMOTOYHbIX MEXAHWU3MOB
IMPUMEHUTEJIBHO K 3AJIAYE OJIYYEHHMA TEJI HAMOTKHU 3AJJAHHOM
CTPYKTYPbI
THE ANALYSIS AND SYNTHESIS OF PARAMETERS FOR WINDING MECHANISMS
IN RELATION TO THE TASK OF RECEIVING WINDING BODIES OF A PRESET
STRUCTURE

K.B. Baaxuc - acn., H.B. POKOTOB - K.T.H,, fi01l., A.B. MapkoBewn, - /1.T.H., 1po®.
Cankrt-IleTepbyprckuii rocylapCTBEHHbIA YHUBEPCUTET TEXHOJIOTHUU U iM3aliHa
Abstract. In a number of manufactures the products which are received by the winding
method are widely used. Depending on the winding method a body of winding of a preset
structure which in many respects defines properties of the final product can be created.
The analysis and synthesis of structures is an important practical task. The mathematical
model of a winding product is developed for the solution of this task with taking into
account parameters of a thread (braid) and a winding mechanism. The mathematical model
can be used for creation of three-dimensional models of winding products, design of bodies
of winding of a preset structure, the analysis of their properties, and also for design of a

winding equipment and development of programs of winding control.

AHHOTauMAa. B psje NpousBOJCTB IIMPOKO HCHOJIB3YIOTCA U3Jeds, MNoJydyaeMble
coco60M HaMOTKHM. B 3aBHCHUMOCTH OT crocob6a HaMOTKH MOXET ObITb CPOPMHUPOBAHO
TEJI0 HAMOTKM 33/lJaHHOM CTPYKTYpbl, KOTOpass BO MHOTOM OIpejessieT CBOWCTBa
KOHEYHOI'0 NpOAYKTa. AHAJIU3 U CHUHTE3 CTPYKTYp fABJAETCA BaXHOU NPAKTHUYECKOU
3ajjauedt. /[l  pemeHWsi 3TOW 33Zladyd  pa3paboTaHa MaTeMaTHYecKas MoJelb
HaMOTOYHOI'0 M3/ieJIUsl C y4ETOM MapaMeTpPOB HUTHU (PKryTa) MU MeXaHM3Ma HaMOTKHU.
MaTeMaTuueckass MoJieJib MOXKeT ObITb HCIOJIb30BAaHA /Jisl MOCTPOEHHUs TPEXMEPHbBIX
MoJiesiell HaMOTOYHbIX U3JeJUH, NPOeKTUPOBAHUS TeJ HAMOTKU 3aZJaHHOU CTPYKTYPBHI,
aHa/iM3a UX CBOMCTB, a TaKXKe JJi NPOEKTUPOBAHUS HAMOTOYHOIo 06OpYAOBaHHUS U
pa3pabOTKH NpOrpaMM yrnpaBJeHUs] HAMOTKOM.
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PA3PABOTKA U OTJIAJIKA ®YHKIIMF KOMMYHHUKAIIMM HHTEP®EWCA
YI1y-IIJIK HA OCHOBE ITPOTOKOJIA TCP/IP
DEVELOPMENT AND DEBUGGING COMMUNICATION FUNCTIONS OF NC-PLC
INTERFACE BASED ON TCP/IP PROTOCOL

C.B.BoraaHoB - 6akaznaBp, A.M.Ils1akcUH - 6akaaBp
H.B.Ko3ak - k.T.H., fon. kadpeapbl KCY

®I'bOY BIIO MI'TY « CTAHKHH»

Abstract. This work is dedicated to development and debugging of NC-PLC interface
functions by TCP/IP protocol. The solution is based on using of the debugging application,
providing the ability to model data for the NC-PLC interface. Practical result is the PLC
control program that implements communication with higher-level control systems.

AHHOTanuAa. PaboTa nocsieHa pa3paboTKe U OT/IaJjKe KOMMYHUKALMOHHBIX QYHKLUN
untepdeiica YIIY-IIJIK no npotokosay TCP/IP. PeuieHve ocHOBaHO Ha MCI0JIb30BaHUHU
NPUJIO)KEHUA OTJIAJAKH, NpPeAOoCTaBJAKLIEr0 BO3MOXHOCTb MOJEJUPOBAaHUA OOMeHa
JaHHbIMU A5 uHTepdeiica YIIY-IIJIK. [IpakTHyecKUM pe3y/ibTaTOM pabOThl SABJSETCH
ynpasidmowasa nporpamma IIJIK, peanusymomasa cBA3b € CUCTeMaMU yIpaBJeHUs
BBILIECTOAILEr0 ypOBHS.
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AUHAMHWYECKHUE PEXKUMbI PA3I'OHA
ITPBITAIOIIETO AIIIIAPATA
DINAMICS MODES OF ACCELERATION OF THE JUMPING DEVICE

JL.IO.BoJsikoBa - acniupaHT, C.®.fuyH - A.T.H., pod., 3aBeAy0IUNA Kadeapoun
TEOpPEeTUYECKON MEXaHUKHU U MeXaTPOHUKH,
0.I'.JIOKTMOHOBA - [.T.H., TIp0}., TPOPEKTOP M0 yueOHOU paboTe,
A.B.Bopo4aes - CTyJeHT

IOro-3anazHblil rocy1apcTBEHHbIA YHUBEPCUTET

Abstract. In the paper the principle of realization of a jump by the mobile four-link device
is offered. Stages of a jump and a transition condition from one stage to another are
allocated. The mathematical model of the device taking into account stages of a jump and
dynamic modes of movement of the device on each of stages are developed. The modes of
device acceleration are investigated.

AHHOTaumMa. B pa6oTe mnpesiokeH MNPUHLUI peasy3aldd MPbDKKA MOOGUJIbHBIM
4eThIpeX3BEHHBbIM alapaToM, BbIeJI€HbI 3TANbl NPbLKKA U YCJIOBUSA Nepexosa U3 0JHOT0
jTama B JAPYrou, padpaboTaHa MaTeMaTH4yecKass MOJeJib YCTPOMCTBA C y4eTOM 3TAIOB
OpbDKKA W JUHAMHYECKHX PEXUMOB [IBIKEHUS YCTPOMCTBA HAa KaXKJOM M3 3TAIOB,
MCC/IeI0OBAHbI PEXKUMbI pa3roHa yCTPOUCTBA.

BbIBOP IIAPAMETPOB OIIOPHO-IIOBOPOTHOI'O MEXAHHU3MA
IMAXTHOI'O POBOTA-MAHHUIIYJIATOPA
PARAMETERS SELECTION FOR THE BEARING-ROTARY MECHANISM OF THE
MINE MANIPULATOR

K.B.l'anb4yeHkoO - ac1., /I.B.JIyKHeHKO - J.T.H., 1po@., 3aB. Kad. «TexHu4Yeckass MeEXxaHUKa»
HoBomockoBckuit unctutyt ®I'BOY BIIO PXTY um. /I.U. MenpeneeBa

Abstract. In the work the design concept selection of the bearing-rotary manipulator that
used for supporting mining productivities at penetration were carried out. The parameters
of manipulator’s rotary mechanism were calculated. The expediency for development lever
type manipulator with expanded area of operation is shown.

AHHOTanmAa. B paboTe npoBe/ieHO 060CHOBaHWE KOHCTPYKTHBHOM CXeMbl MaHUIYJITOPA
JUISl KpelJieHUsl TOPHbIX BbIPAOOTOK IMPH HUX MPOXOJKe WU 060CHOBAHbI MapaMeTpPhbl ero
MexaHM3Ma moBopoTa. [lokaszaHa 1e/1eco0060pa3HOCTh pPa3pabOTKM MaHUMYJaSaTOpa
PbIYQXKHOTO TUIA C paClIMPEHHON 30HOU 00C/IyKMBaHUS.
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INEPCIIEKTHUBbI IPUMEHEHHUA ITAPAJIJIEJIBHBIX
POBOTOB B MEJJUIITUHE
PROSPECTS OF APPLICATION PARALLEL ROBOTS IN MEDICINE

A.B. lyxoB - acnupaHT, A.H. TepexoBa - aciupaHT
HUHCcTUTYT MamiMHOBeAeHUs UM. A.A. bsiaroHpaBoBa PAH

Abstract. The perspectives of application parallel robots in medicine are considered in the
article. The different models of robots for different medical application are presented.

AHHoTanMa. B craTbe paccMaTpUBAKOTCA MEPCHEKTHUBBLI NMPUMEHEHHUs MapaJljiesbHbIX
po60TOB B MeaullMHe. PaccMaTpuBalOTCSA pas/iMuHble MOJIeJIM POGOTOB [IJisl pa3JIMUYHBIX
ob6JiacTel MeJUIIUHBI.

PACIHIUPEHME OBJIACTHU IPUMEHEHHUA IAXTHBIX 3JIEKTPOBO30B
3A CYET UCI0JIb30BAHUA 3YBYATO-PEEYHBIX IIEPEJAY
WIDENING AREA OF MINE ELECTRIC LOCOMOTIVES APPLICATION DUE TO
USE GEAR AND RACK SYSTEM

B.B.UcaeB - acniupaHnT, JI.B.JIyKMeHKO - A.T.H, 3aB. Kadpe ipoi «TexHHUecKass MexaHHKa»
HU ®I'bOY BIIO PXTY um. /[.U. MeHaeneeBa

Abstract. The work is offered to use gear and rack systems for making applicable area of
mine electric locomotives wider. That allows locomotives operation in mines at bigger
angles. The design of a proposed technical solution is described and the results of rack
stress loading analysis are presented.

AHHOTanusa. B paboTe mpejsioKeHO HCIOJb30BaTh 3y04YaTo-peeyHble Mepefadd  JJs
pacumiMpeHusi 06JIaCTH  NpPUMeHEHHUsl IIaXTHBIX 3JIEKTPOBO30B, UYTO IO3BOJIUT
3KCIJIyaTUPOBAaTh 3JIEKTPOBO3bI B BBIPAGOTKAX C GOJBLIMM yrJoM najeHus. OmucaHa
KOHCTPYKI[MSl TpeJJIaraeMOro TEeXHUYECKOrOo pelleHHs] U TpeACTaBJeHbl Pe3yJbTaThl
aHa/IM3a Harpy>eHHOCTH TSATOBOI'0 OpraHa.

PEINEHHME 3AAAYU O CKOPOCTAX AJI1 MEXAHU3MOB
MAPAJUIEJIBHOU CTPYKTYPEI C TPEMA, YEThIPbMA U NATHIO
CTEIIEHAMHU CBOBO/JbI
THE SPEEDS TASK SOLUTION FOR THE MECHANISMS OF PARALLEL
STRUCTURE WITH THREE, FOUR AND FIVE DEGREES OF FREEDOM

A.B.KaneHngapés - acnupanT, B.A.I''tazyHoOB - 1.T.H., 1.0U/1.H., npodeccop
MockoBckui 'ocynapcTBeHHbIM YHUBepcuTeT /Jlu3aiiHa U TexHosioruu

Abstract. The article is devoted to questions of the speeds task solution for mechanisms of
parallel structure. The task is very important for the control of mechanisms of this class, as
well as for their modeling.

AHHOTa].ll/IH. CtaTbs IIoCBAIMEHa BOIIpOCaM peleHud 3aAda4u O CKOPOCTAX [Jid

MeXaHU3MOB IapaJ/ljle/IbHOU CTPYKTYphl. JlaHHad 3aZjadya BecbMa BaXKHa IPU yIpaBJIeHUU
MeXaHU3MaMHU JJAHHOTO KJIacca, a TaKXKe IPU UX MO/JleJTMPOBaHUH.
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AJIATITUBHAA CUCTEMA ®UJIbTPALIMH 3AJIAIONIUX BO3/JEVCTBUIA
CUCTEMBI YIIPABJIEHMS IBUI’KEHUEM BbICTPOXO/HOM
T'YCEHUYHOW MAIIIMHBI
ADAPTIVE FILTERING SYSTEM OF CONTROL ACTIONS OF THE HIGH-SPEED
TRACKED VEHICLES MOVEMENT SYSTEM

E.K.KapnoB - accucteHnT kadpeapnbl H'UT, acnupaHT
®I'BOY BIIO «Kypranckuii rocysapCTBEHHbIN yHUBEPCUTET»

Abstract. The report provides a brief description of the oscillatory process that occurs
during the change of course angle for a high-speed tracked vehicle. Characteristics of an
advanced filtration system of control actions are described. The problem of increasing the
robustness of the control algorithm by introducing feedback is solved. The results of
computer simulations are presented.

AHHOTanma. B foksiaze [JaéTcd KpaTKoe OMNMCAaHUE KoJiebaTesJbHOTO MpPOILEecca,
BO3HMKAIOIIEr0 BO BpeMs M3MEHEHUsI KypCOBOTO yrja ObICTPOXOJAHOM T'yCEHHYHOMU
MalmuHbl. OmnuChIBaeTCs XapaKTEPUCTUKA MEpPCHeKTUBHON CUCTEMbl (QUIbTPaALUU
yIpaBJSOLUMX BO3JeHCcTBUH. PelaeTcs 3a7adya MoBbIlIeHUsS pOO6ACTHOCTU aJTOPUTMOB

HYTéM BBE€JEHUA 06paTHOﬁ CBA3H, INPHUBOAEHbI PE3YyJbTAThI KOMIIBIOTEPHOTO
MOJEJINPOBAHHUA.

YINIPABJIEHUE MOJEJ/IbIO MHOT'O3BEHHOI'O MAHUITYJIATOPA
CIIOMOIIbIO 3HAYEHHUA IJIEKTPUYECKHUX TOKOB CHATbBIX
CIIOBEPXHOCTH PYKH
THE CONTROL OF THE MULTI-LINK MANIPULATOR’S MODEL BY THE
ELECTRICAL CURRENT VALUES OBTAINED FROM THE SURFACE OF THE
HUMAN HAND

C.B.KpuBowieeB - aciipaHT
Cankr-IleTepbyprckuit Hanuonanbnbiil MccnenoBaTebCKUd YHUBEPCUTET
Nudpopmanmonnbix TexHosoruit, Mexanuku u Ontuku (CI16 HUY U'TMO)

Abstract. The control of the multi-link manipulator by the using of the alternative methods
was considered. A system of the conditional signs, an algorithm of the signal processing
and a technique of the signal readout were developed. The modeling of the multi-link
manipulator's movement by using the movement optimization algorithms and developed
signal processing algorithms were done on the last stage.

AHHoTanusa. PaccMoTpeHa npo6JieMa yrnpaBjeHUsI MHOTO3BEHHbIMU MaHUNYJISAITOPAMHU C
NOMOIIIbI0 aJIbTEPHATUBHBIX CIMOCOGOB, B JIAHHOM CJy4ae C TOMOIIbI0 CHUTIHAJIOB
HOJIyYEHHBIX C 3JIeKTpoHeipoMuorpada. brlia paspaboTaHa cMcTeMa YCJIOBHBIX 3HAKOB,
MeTOZIMKa CHSITUS TOKa3aHWH, aJrOpUTM O06pabOTKKM TMOJyYeHHOro curHasa. Ha
nocsieJHEM 3Tane O6bLJIO NPOBeZeHO MOJeJIUPOBAaHUE [IBUKEHUS] MHOT'03BEHHOIO
MaHUNYJATOPA C MOMOLIbI aJIrOPUTMOB ONTUMHU3ALUM [ABUKEHUS W aJTOPUTMOB
yIpaBJIeHHs C TOMOIIbIO MOJIyYeHHbIX CUTHAJIOB.
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OCOBBIE I1OJIOKEHUA POTOIIOJA
THE SINGULARITIES OF ROTOPOD BASED MECHANISMS

A.B.JlacToukMH! - K.T.H, c.H.Cc., A.H. TepexoBaZ - cT. nper.

I UHCcTUTYT MaliMHOBeieHUs UM. A.A. biiaronpaBoBa PAH
2 [llylcku# rocyiapCTBEHHbIN NeJjJaroruyeCKuii yHUBEPCUTET

Abstract. This work is considered the singularities of rotopod scheme based mechanisms.
The analysis is based on the theory of screws. Also there is a brief review of certain
singularities.

AHHOTanma. B paboTe paccMOTpeHO HaXOX/leHHe 0COOBbIX MOJIOXKEHUH /i1 MeXaHHW3Ma
MOCTPOEHHOr0 MO cXeMe POTono. /s Hax0X/AeHHUs 0COOBbIX IMOJIOXKEHUH HCIOJIb3yeTCs
BUHTOBOE CUMCJIEeHHEe U TeopHus BUHTOB. B paboTe yka3aHbl NpUMepbl HEKOTOPBIX
HalJeHHbIX 0COOBIX MOJIOXKEHHU .

INIOBBIINEHUE JHEPTO3®®EKTUBHOCTH KOJIECHOT'O
TPAHCIIOPTHOTI'O CPEACTBA IIYTEM IPUMEHEHHUA MAXOBUYHbIX
HAKOITUTEJIEX 3HEPTUH
USING FLYWHEEL ENERGY STORAGE FOR IMPROVING ENERGY EFFICIENCY OF
WHEELED VEHICLE

A.10.JIemiMHCKMM — aCTIUpPaHT
MI'TY um. baymana
Abstract. This publication discusses the possibility of using regenerative braking on a
wheeled vehicle. According to the developed mathematical model the efficiency of flywheel
energy storage is studied.
AHHoTanua. B pab6oTe aHa/iu3upyeTCsl BO3MOXXHOCTb NPUMEHEHMsS peKylNepaTUBHOIO
TOPMOXXeHHUSI Ha  KOJIECHOM  TpaHCHnopTHOM  cpefcTtBe. Ilo  pa3paboTraHHOH

MaTeMaTU4eCKol MoJesid MPOBOAUTCSA ucciaefoBaHUue 3OPEKTUBHOCTU MPUMEHEHMUS
MaxXOBUYHOT'O HAKONIUTEJISI SHEPTHUH.
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MOJAE/INPOBAHHME ITPOAOJIBHOI'O YAAPA CTEPZKHA
O ’KECTKYIO IIPET'PAZLY
MODELLING OF THE LONGITUDINAL IMPACT OF THE ROD
ON A RIGID BARRIER

K.C.J/luctpoBa - acnvupanT, B.K.MaHXk0cC0B - A.T.H., mnpodeccop.
®I'BOY BIIO «Y1bAHOBCKHM rocy1apCTBEHHbIN TEXHUYECKU YHUBEPCUTET »

Abstract. The model of the rod longitudinal impact was designed as mechanical system
with final number of the degrees of the freedom. The equations of the motion are
transformed to type where is presented the parameter that defines velocity of the sound in
rod material. This allows matching the obtained results with wave model of the
longitudinal impact. The calculation of the parameters of motion (acceleration, relative
displacement, velocity) of concentrated masses depending on the time at different numbers
of finite elements (n =1, 2, 5, 10, 20, 30, 40) for modeling of elastic and inertial properties
of the rod is presented. The results of calculation of the impact force depending on the
number of finite elements are presented. Closest to wave model results have been achieved
in the simulation with a large number of finite elements on which the rod is divided.

AHHOTauMAa. PaspaboTaHa MoJesib NPOJAOJBHOTO yAapa CTep>KHS KaK MeXaHU4eCcKOu
CUCTEMbI C KOHEYHbIM YUCJIOM CTelleHel CBOOO0/Ibl. YpaBHEHHUS [|BUXKEHUSI IPe0Opa30BaHbI
K BU/ly, KOT/la B CTPYKTYpe YPaBHEHUH Npe/ICTaBJIeH TapaMeTp, ONpee Il CKOPOCTh
3ByKa B MaTepuaJje CTep>XHs. JTO IO3BOJIIET eCTeCTBEHHBbIM 00pa3oM COINOCTaBJIATH
pe3ysbTaTbl C BOJIHOBOM MOJeJbI0 MNpoJoJibHOro ygxapa. IlpexcraBieH pacyer
napaMeTpoB  JBWXXeHUS  (YCKOpEHWs, OTHOCUTeJbHble  CMEIleHHUs, CKOPOCTH)
COCpeJIOTOYEHHbIX MacC B 3aBUCMMOCTU OT BPEMEHMU NPU Pa3IMYHbIX YMCJIaX KOHEUYHbIX
3JIEMEHTOB /JIJisl MOJIeJIMPOBAHUSA YIIPYTUX U UHEPLIMOHHBIX CBOMCTB cTepkHd (n = 1, 2, 5,
10, 20, 30, 40). [IpeacraByieHbl pe3y/abTaThbl pacieTa yAAPHOW CUJIbI B 3aBUCHUMOCTU OT
4yyc/a KOHEYHbIX 3JIEMEHTOB, NMpPeACTaBAAUIMX c0O0U cTepxeHb. Haunbosee 6GusKkue
BOJIHOBOW MOJIeJIM pe3yJbTaTbl ObLIU JOCTUTHYTHI NMPU MOJEJUPOBAHHUU C OOJIBIIUM
YHCJIOM KOHEYHBIX 3JIEMEHTOM, Ha KOTOpbIe pa30OHBaJICsl CTEPXKEHb.

MYJIbTUATEHTHAA APXUTEKTYPA CUCTEM
YIIPABJIEHNA B MAIIMHOCTPOEHHUH
MULTIAGENT ARCHITECTURE OF CONTROL SYSTEMS IN ENGINEERING

A.A.MuHaeB - acnipaHT
denepanbHOE roCy/JapCTBEHHOE GI0/)KETHOE 00pa3oBaTe/ibHOE YYpeXK/eH e BhICIIEero
npodeccruoHasbHOTO 06pa3oBaHUsi CaMapCKUM rocyJapCTBEHHbINA TEXHUYECKUN
YHUBEPCUTET

Abstract. The report shows an embodiment of the control system architecture for the
technical device that uses multi-agent technologies. The principle of interaction between
structural components in the multi-agent control systems was described.

AHHOTanMa. B fnok/naze npejcraB/ieH BapUaHT apXUTEKTYpbl CUCTEMbl yINpaBJeHUS
TEXHUYECKHUM YCTPOWCTBOM C UCHOJIb30BaHUEM MYJIbTHAreHTHBbIX TeXHOJIOTMW. OnucaH
NPUHLUI OPraHu3aluy B3aMMO/IeMCTBUSA CTPYKTYPHbBIX KOMIIOHEHTOB B MYJIbTHAare€HTHbIX
CUCTeMax ynpaBJIeHHs.
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0 KNTACCUPUKALIUHU PABOYEI'O ObOPYJOBAHHUA OJHOKOBIIIOBbIX
I'MAPAB/IMYECKHUX JKCKABATOPOB I10 KPUTEPUIO
«MAHUITYJIATUBHOCTH»

ABOUT CLASSIFICATION OF THE WORKING EQUIPMENT OF HYDRAULIC
EXCAVATORS BY MANIPULATION CRITERION

I1.A.IloGeraiijsio — K.T.H., C.H.C.
denepasibHOE TOCYZAPCTBEHHOE OIO/IKETHOE yUpeXK/JeHUe HayKU
HUHCcTUTYT MalmiMHOBeAeHUs UM. A.A. baiaroHpaBoBa PAH

Abstract. The approach to new classification of the working equipment for hydraulic
excavators is stated. It bases on the manipulation criterion of a grab which is estimated by
means of "service coefficient". The original classification of working zone points on three
groups is offered. Two most widespread kinematic structures of the working equipment
were considered as an example.

AHHOTaumA. B HacToslell paboTe U3JIOXKEH MOAX0J K HOBOM KJacCUMPUKaALIMU paboyero
0060py/I0BaHUS THAPABJINYECKUX OJHOKOBIIOBBIX 3KCKAaBaTOPOB. B ero oCHOBY MOJIOXEHO
NOHSAITHUE  «MAHUMNYJSATUBHOCTU»  KOBIIA, KOTOpPOE OIeHHWBAETCA C  IOMOIIbIO
«koadpduLmeHTa cepBUca». [IpeasioxkeHa opUrMHa/ibHasA KJacCuPUKaLMS TOYeK pabouen
30Hbl Ha TpU TrIpynnbl. B KayecTBe mnpuMepa pacCMOTpeHbl JBe HauboJee
pacnpocTpaHeHHble KHHEMAaTHYeCKHe CXeMbl paboyero o60py0BaHUs.

AUCKPETHOE YIIPABJIEHUE ABUKEHUEM AIIIIAPATA
11 PEABUJIMTALIUY HUYKHUX KOHEYHOCTEX YEJIOBEKA MOC/IE
TPABM
DISCRETE MOTION CONTROL DEVICES FOR REHABILITATION
OF THE LOWER EXTREMITIES OF A PERSON AFTER INJURIES

M.C.IloHeaenbY€eHKO - acnupaHT, C.O.AnyH - A.T.H, npood.
®epepasibHOE rOCyZlapCTBEHHOE OI0/KETHOE 060pa30BaTeIbHOE yYpeX/IeHUe BhICLIET0
npodeccruoHasibHOTr0 06pa3oBaHus «t0ro-3anagHbli rocyJapCTBEHHbIA YHUBEPCUTET»

Abstract. The work is devoted to the study of the regularities of the controlled motion of
the apparatus for the rehabilitation of the lower extremities of a person after injury. The
article presents the scheme of a vehicle equipped with three active joints, allowing to carry
out rehabilitation measures in different modes. The paper presents a mathematical model
of the object, which includes a description of the operating principle and design of the
device, which allows revealing the laws of motion of the device.

AHHOTanmAa. Pa6oTa nocpsileHa U3y4YeHUI0 3aKOHOMEPHOCTEN yIpaBJisieMOro JBUKeHUS
anmnapara /jisi peabUIMTallMM HUXKHUX KOHEYHOCTEHN 4yesl0BeKa MocJje TpaBMbl. B cTaThbe
npejcTaB/eHa cxeMa ammnapara, 060pyJ0BAaHHOTO TpPeMsi aKTUBHBIMU IIAPHHUPAMH, UTO
N03BOJISIET OCYLECTBJISTh peabUJIUTALMOHHbIE MEPONPUSATUS B Pa3/IMYHbIX pekuMax. B
CTaTbe NpeJCTaBJeHa MaTeMaTHuecKas MoJesb 00beKTa, KOTopas BKJKYAeT B cebs
ONMCaHUe MPUHLUIA pab0oThl U KOHCTPYKLMIO YCTPOMCTBA U NO3BOJISET BbIABUTDH 3aKOHBI
JIBM>KEHU alnapara.
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CTPYKTYPHBIH CUHTE3 U KHHEMATHYECKHH AHAJIU3 BO3BPATHO-
BPAILIATE/IbHOI'O NEPEMEIIUBAIOIIETO YCTPOVCTBA
STRUCTURAL SYNTHESIS AND KINEMATIC ANALYSIS
OF RECIPROCATING ROTARY MIXING DEVICE

A.A.llpuxoabko - ctygeHT, A.N.CMeATMH - [.T.H., npodeccop
®I'bOY BIIO KybaHckui#l rocyiapCTBEHHbBIN TEXHOJIOTUYECKUN YHUBEPCUTET

Abstract. Mixing devices are used in various industries for the intensification of heat and
mass transfer processes. Synthesis and kinematic analysis of actuating mechanism are
produced in the article.

AHHOTanMA. YCcTpolcTBa AJid NepeMelluBaHusa NPUMEHSTCA B Pa3/IMYHBIX OTPACAAX
NPOMBILJIEHHOCTH [/l UHTEHCUQUKALHUU TeINJoMacCoOOMeHHbIX npoueccoB. B pabote
npousBeJleH CHHTe3 U KHWUHeMaTU4YeCKHUH aHa/lU3 MCHOJHUTEJBbHOTO MeXaHHW3Ma
BO3BpATHO-BpalllaTeJIbHOIO llepeMellBalLiero yCTporuCcTBa.

MOoAX0A K MOJAE/IMPOBAHHUIO KAYEHUA KOJIECA
C YIIPYTOM LLIMHOM BE3 CKOJIBXKEHUS
HA OCHOBE KWUHEMATUYECKUX CBA3EHN
SLIP-FREE ROLLING TIRE MODELING APPROACH BASED
ON KINEMATIC CONSTRAINTS

II.1.CapkucoB!? - acnupaHnT, C.J.IlonoBL3 - K.T.H., JOL€HT, T7IaBHbIA KOHCTPYKTOP

IKadenpa «Konécubie maminHbi» MI'TY nm. H.3. Baymana
2Kadepa aBTOMOOUIbHOM TeXHUKH, [lpe3eHckul TexHU4eCKud YHUBEPCUTET
3Hay4yHO-NpOX3BOACTBEHHBIN LIeHTp «CnenuasbHOe MallUHOCTPOEHHE»
MI'TY um. H.2. baymaHa

Abstract. The article represents an approach to model rolling tire on a rigid surface in case
of planar motion of its center without any key hypothesis. Deformed surface of the tire is
approximated by auxiliary surface. Points of last one, which belong to the contact patch, are
constrained by kinematic relations due to absence of slip, so the surface may be defined.

AHHOTaumua. B paboTe paccMOTpeH MOAXOJA K MOJIeJTMPOBAaHUI0 KayeHHUs IIMHbI IO
HeleOpPMUPYEMOMY OCHOBAaHHIO TPU IJIOCKOM JBWXXKEHUM IeHTpa KoJieca 6e3
HCIOJIb30BaHUS  paboyed  rumnore3bl. /JlepopMHpoBaHHAsA TMOBEPXHOCTb  IIMHBI
almnpoKCUMHUPYEeTCsl BCIIOMOTAaTeJbHON MOBEPXHOCTHID, HA TOYKH KOTOPOH B IJIOLIAJIKE
KOHTAKTa HaJIO)KeHbl KUHEMAaTHYeCKHe CBSI3U BBHUJY OTCYTCTBUSL CKOJIbXKEHHsS, 4TO
NI03BOJISIET ONPeJie/INTh ypaBHEHHE TOBEPXHOCTH.
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NUCCJIEAOBAHUE MAHUIIYJIATOPOB C BO3MOKHOCTbBIO
BPAIIATEJ/IbBHOT'O ABUXXEHUWA BEAYILEI'O 3BEHA
HUCIIOJIHUTEJIbBHOTI'O MEXAHHU3MA
STUDY OF MANIPULATORS WITH THE ROTATIONAL MOTION
OF THE LEADING LINK OF EXECUTIVE MECHANISM

H.A.Cepepa - acivpaHT
®I'bOY BIIO «KannHUHIpaCKUM rocyjlapCTBEHHBIA TEXHUYECKU YHUBEPCUTET»

Abstract. The paper presents the review of known manipulators designs. Transfer and
executive mechanisms of these devices operate with a single drive and output links with
grippers for wares perform a complex movement. New kinematic structures of the named
manipulators are proposed. The paper presents the results of kinematic and dynamic
analysis of manipulators with the rotational motion of the leading link of operating
mechanism.

AHHOTauua. B pa6ore JaH 0030p UM3BECTHbIX KOHCTPYKLWH MaHUIYJSATOPOB,
nepesaTOYHbIM U UCIIOJTHUTEIbHBIA MEXaHU3Mbl KOTOPBIX pab0oTalT OT OJHOT0 NPUBOJA,
a BBIXOJHble 3BeHbSl C 3axBaTaMM /[J U3JeJHUH COBEPIUAIT CJO0XHOe JBHXXEHUeE.
[IpesiokeHbl HOBble KUHEMAaTUYeCKHe CXeMbl MaHUNYAATOPOB. [I[puBeieHbl pe3yibTaThbl
KMHEMaTHYeCKOro M [JMHAMMUYEeCKOro aHa/i3a MaHUIYJATOPOB C BO3MOXXHOCTBIO
BpalllaTeJIbHOTO JBUXKEHUS Belylllero 3BeHa UCIOJHUTENbHOI0 MeXaHM3Ma.

PEILEHUE NIPAAMOM 3AJAYU KUHEMATUKU IIJIAT®OPMbI CTIOAPTA
C MIOMOIIIbI0 HEMPOHHBIX CETEH
SOLVING FORWARD KINEMATICS PROBLEM FOR STEWART
PLATFORM BY MEANS OF NEURAL NETWORKS

P.A.CupgopeHKoO - acivpaHT, A.B.YM4YBaApPHH - K.T.H., JOLEHT
CTapoOCKOJIbCKUU TEXHOJIOTUYECKUN MHCTUTYT UM. A.A.Yraposa
(dbunuan) HUTY «MUCuC»

Abstract. Due to the time-consuming calculation for the forward kinematics problem of a
Stewart platform based parallel manipulator, neither the kinematic nor dynamic control
algorithm can be implemented on real time. The forward kinematics problem is solved in
this paper by means of artificial neural networks (NN) approach. Based on the trained NN
the kinematic control of the manipulator is carried out by resorting to an ordinary control
algorithm. Simulation results illustrate that the NN can approximate the forward
kinematics perfectly, which leads to good control results of the parallel manipulator.

AHHOTAanMAa. B cBA3UM C TpyJ0eMKOCTbIO pacyeTa MpsIMOM 3aJayd KUHEMATHUKHU
napaJijieJIbHOr0 MaHUNYJ/ISITOPa, OCHOBAaHHOI0 Ha m1aTdopme CT0apTa, HET BO3SMOXKHOCTHU
peasiM30BaTh HU KUHEMAaTUYECKUU, HU JJUHAMUYECKUU aJITOPUTM yNpaBJIeHUs B peXruMe
peasbHOro BpeMeHW. B JaHHOU paboTe mpejJaraeTcd pellaTb MOpsAMyl0 3ajady
KMHEMAaTHUKH C MOMOILbI0 UCKYCCTBEHHbIX HEUPOHHBIX CeTel. YIpaB/eHue KHHEMAaTUKOU
Ha OCHOBe OOy4eHHOW HEWPOHHOW CEeTH OCYLIeCTBJISIETCS C MOMOLIbI0 KJAaCCUYEeCKUX
aJITOPUTMOB ylpaBJjeHHUs. Pe3ysbTaTbhl MOJe/IMPOBAaHUS MOKAa3bIBAlOT, YTO HEHPOHHOU
CeThI0 MOXHO alMPOKCUMMHUPOBATh pe3y/bTaThl pelleHUus NPSAMOU 3aZjadd KMHEMAaTUKH,
YTO NPUBOJAUT K XOPOLIUM pe3yJibTaTaM yIpaBJeHUs Napa/ijieJlbHbIM MAaHUIYJISTOPOM.
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METO/IbI U CPEACTBA KOHTPOJIA KAYECTBA AIIIIAPATHO-
MPOTPAMMHOI'0 KOMIIJIEKCA CUMY/IALIMOHHOMY MEJIULIMHBI
METHODS AND FACILITIES OF QUALITY CONTROL OF SIMULATION MEDICINE
HARDWARE AND SOFTWARE COMPLEXES

A.B.CKOJ/Ib3HEB - aClIMPaHT

denepasibHOE TOCYZAPCTBEHHOE OI0/KETHOE 00pa30BaTE/IbHOE YUpeXK/IEHUE BbICIIETO
npodeccuoHaIbHOT0 06pa30BaHUSA
CaMapCKui rocy1lapCTBeHHbIH TEXHUYECKU YHUBEPCUTET

Abstract. The estimation methodology of satisfying the hardware and software complexes
(HSC) to requirements list is shown in the report. The characteristic features of interface
interaction with diagnostic tester were described. The quality control facilities of
simulation medicine HSC are presented.

AHHOTaIII/lﬂ. B AOKJIaZe IMOKa3aHbl METOA40JIOIHMA OLEHKH COOTBETCTBHUA UCIIBITATEJILHOI'O
KOMIIJIEKCa Tpe6OBaHI/IHM TeXHHU4YeCKOIro 3aJlaHuA, XdpaKTepHbIE 0COOEHHOCTH
HHTepcl)ef/ica B3aHMOﬂeﬁCTBHH C UCIIBITATEJIbHBIM CTEHAOM, CpeACTBA KOHTPOJIA Ka4eCTBa
dllllapaTHO-IIPOrpaMMHOTI'0 KOMIIJIEKCA CPIMyJIHL[PIOHHOﬁ MeAULIMHBI.

TATOBAA CIIOCOBHOCTD LHEITHBIX ITEPEJIAY
C BHYTPEHHHUM 3ALEIIVIEHUEM
TRACTIVE ABILITY THE CHAIN GEARS WITH INTERNAL GEARING

C.b.BepexHou - A.T.H., 1pod., A.B.IlyHTYC - K.T.H., 1pod., A.A.CKOPIOHOB - acl.
Ky6aHckuii rocyjapCTBEHHBIA TEXHOJIOTUYECKUU YHUBEPCUTET

Abstract. Chain gears with internal gearing can be using in different machines where using
chain gears with external gearing are impossible because of the small axle distance. The
internal gearing of the chain joints with driven sprocket teeth were studied. The analysis of
the obtained data was carried out. The dependencies for the choice of optimal tensions in
working and idler chain parts were calculated. The dependencies give us a full description
the traction power in the transmission.

AHHOTaumA. llenHble nepefayy ¢ BHYTPEHHUM 3allellJIEHUEM MOTYT HCI0JIb30BaTbCS B
NpUBOJAX Pa3jIMYHbIX MalllMH, IJe NpUMeHeHHe 3ybuyaTbiX Mepefjad KOHCTPYKTHUBHO
Heles1eco00pa3HO M 3KOHOMHUYECKHM He BBIFOJHO, a NpUMeHeHHe LeNHOU Iepefauu C
BHELIHUM 3allellJIEeHUeM HEeBO3MOXHO BCJIEJICTBUE MaJlor0 MEXOCEBOTr0 pacCTossHUsA. B
paboTe NpoBe/iEHbI UCCJEJ0BaHMS BHYTPEHHErO 3alleNJeHus IHaPHUPOB LeNU € 3yObsIMU
BeJJOMOM 3Be€3/J0YKM C BHYTPEHHHMMM 3yObsIMU. BbINOJIHEH aHa/JW3 NOJY4YEeHHbIX
pe3yJIbTaTOB U BbIBE/l€Hbl 3aBUCUMOCTH [/l BbI6Opa ONTUMA/IbHOTO HAaTSXKEHUsI paboueit
Y X0JIOCTOM BeTBU MNepeaayd. [losydyeHHble 3aBUCMMOCTHU JJal0OT MOJIHYIO XapaKTEePUCTUKY
TATOBOM CIOCOOHOCTH Nepesayu C y4eToM BceX GpaKTOpOB, eHCTBYIOLIMX HA IAPHUPBI U
3BEHbS 1IeMHU.
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BOITPOCKHI HEHPOHHOT'O AHAJIM3A U CHHTE3A HOMEHKJIATYPEI
B METAJIJIOOBPABATBIBAIOIIEN IPOMBINIJIEHHOCTH
NEURAL ANALYSIS AND SYNTHESIS QUESTIONS OF THE NOMENCLATURE IN
THE METALWORKING

H.A.XBopog! - maructpanT, B.M.laBb1A0B! - /1.T.H., npodeccop
B.IL.Iloape30B2 - Be Ayl HHXXEeHEP

1@T'BOY BIIO TuxookeaHCKHU rocyapCTBEHHbBIN 3aBO/
20A0 «XabapOoBCKUH CYyJOCTPOUTENbHBIN 3aBOJ»

Abstract. The article deals with the application of neural technologies for the example of
cluster analysis of the nomenclature for further processing at flexible manufacturing
system (FMS). The features for clustering components in a mechanical production are
presented. The paper is showing positive experience of using neural network technology in
the Russian shipbuilding.

AHHoTaumsa. CTaThs MOCBsLEeHAa BOMPOCaM MNPUMEHEHHUs] HEHMPOHHbIX TEXHOJIOTHHM Ha
IpUMepe CUCTEMbBI KJIACTEPHOTO aHA/IM3a HOMEHKJ/IATYPHI JIs MOoCaeLyIolleld 06paboTKu
Ha TUOKOM MpPOU3BOJCTBEHHOM MojyJie. PacKkpbIBaloTC 0CO6EHHOCTH KJjacTepHU3alyU
JleTajsied B YCJOBUSIX MexaHOOOpabaThIBalollero Npou3BoAcTBa. [loka3zaH MO3UTHUBHBIN
OTIBIT MPUMEHEHHUS JJAHHOTO M10/IX0/1a B OTEYECTBEHHOM CYyZJOCTPOEHUHU.

INOBBIINEHUE 3®PEKTUBHOCTHU PABOTbI
TPAKTOPA HA CKJIOHE
IMPROVING THE TRACTOR EFFICIENCY ON THE SLOPE

E.B. Airy60Ba - acnupaHT
MI'TY um. H.3. bBaymaHna

Abstract. The analysis of wheel tractor on a slope was carried out. The main motion
features of the tractor unit in the transverse direction of the slope are identified. The main
solving methods of the identified problems are reviewed and analyzed. The analysis of the
basic drive structures for the agricultural tractors was carried out. Using wheels with
individual drives on tractors are more efficient.

AnHoTanma. IlpoBeseH aHaiu3 pabOThl KOJECHOTO TPAKTOpa HA CKJIOHE, BbISIBJIEHBI
OCHOBHbIE 0COOEHHOCTH /J|BMXKEHUSI TPAKTOPHOIO arperara B MONepeYHOM HalpaBJIeHUU
CKJIOHQ, PAaCCMOTPEHbBI U NMPOAHATU3UPOBAHbI OCHOBHbIE METO/IbI pPellleHUsI BbISIBJEHHbIX
npo6sieM. [lpoBeseH aHa/M3 OCHOBHBIX CXeM NPUBOJA CeJbCKOXO3SIMCTBEHHBIX
TPaKTOpPOB, CJleJlaH BbIBOJ, O 1leJleCOOOpa3HOCTU NpPUMEHeHUs1 TpakKTopa C
WH/JUBU/IyaJbHBIM IPUBOJIOM KOJIeC.
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Cekuus Ne 7.
HesivHenHad BoJIHOBasI MexXaHHUKa

U TEXHOJIOTHUH



YIIPYT'OIIJIACTUYECKHE BOJIHBI B CTEP2KHE (I10 TEOPUH BUIIIOIIA)
W3 MATEPUAJIA C JMHEHHBIM YITPOYHEHUEM
ELASTOPLASTIC WAVES IN A ROD (ON BISHOP'S THEORY)

OUT OF LINEARLY HARDENED MATERIAL

A.M. lopoHHH - acr.
WHcTUTyT npo6seM MmamnHoBeeHuss PAH

Abstract. Stationary elastoplastic waves in an infinite rod out of linearly hardened material
are considered. The partial differential equation of motion is reduced to the equation of
oscillator with quadratic nonlinearity. Phase portraits of system for various velocities of

the wave are plotted. Qualitative behavior of solitary solutions of the wave equation is
described.

AHHOTanma. PaccMaTpuBalTCc CTallMOHAapHble YIpPyromnJacTU4ecKue BOJIHbI B
OeCKOHeYHOM CTepKHe U3 MaTepHasa C IMHEMHbIM YIPDOYHEHUeM. YpaBHEeHHUe ABUKEHUS
B YaCTHBIX IPOU3BOJHBIX CBOAMUTCA K ypaBHEHUIO OCLMJIIATOpPA C KBaJpaTUYHOU
HeJIMHEHHOCThIO. [locTpoeHbl da3oBble NOPTPEThl CUCTEMBI JJI pPa3JIMYHbIX CKOPOCTeH
BOJIHBI. ONMCaHO KayeCTBeHHOe MOBeJleHUe COJIMTOHHBIX pellleHUH YpaBHEeHUs [ BUKEeHUs
B 3aBUCUMOCTH OT CKOPOCTH BOJIHBI.

TEHEPAIIMA BOJIH UCTOYHUKOM, ABHXKYLIIUMCA
110 IECOPMUPYEMOM HANTPABJIAIOILEH, JTEXKAILLEN
HA YIIPYTO-UHEPIIUOHHOM OCHOBAHHUH
WAVE GENERATION BY A SOURCE MOVING ON DEFORMABLE STRING LYING
ON ELASTIC AND INERTIAL PLATE

B.U.EpodeeB! 2 - 1.¢.-M.H., npod., I.A.KostecoB! - acn., E.E./IucenkoBa3 - k.}.-M.H., J101.

IMHCTUTYT npobJsieM MallMHOCTpOoeHUus1 Poccuiickol akaileMU HayK
2HuxeropoAcKkui rocyiapctBeHHbl yHuBepcuTeT UM. H.U. JlobaueBckoro
SHu>keropoACKMM UHCTUTYT ynpaBieHus — @usinan Poccuiickoil akaJieMUU HapOAHOTO
X03§1CTBA U TOCYyAapCTBEHHOM cayx0bI pu [Ipe3ugente PO

Abstract. Propagation of transverse waves in the string lying on the elastic and inertial
plate was considered. Influence of the plate parameters on the dispersion properties of
waves is analyzed. It is an effect on the phase velocity and envelope velocity depending on
the wave number. Laws of wave generation by a source moving on the string are fulfilled.

AHHOTanMA. PaccMaTpuBaeTcs pacnpocTpaHeHUe NoNepPeYHbIX BOJIH B CTPYHE, JiexKaller
Ha ynpyro-uHEPLMOHHOM OCHOBaHUU. [IpoaHaiM3upoBaHo BAUSIHUE IapaMETPOB
OCHOBaHHS Ha JIUCTIEPCUOHHbIE XapaKTEPUCTUKHU BOJIH — HA 3aBUCUMOCTHU pa30BoOH
CKOPOCTHU U TPYIINOBON CKOPOCTH OT BOJIHOBOTO yKcIa. MccneoBaHbl 3aKOHOMEPHOCTH
reHepaluy BOJH UCTOUHUKOM, JBUXKYIIMMCS 1O CTPYHE.
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JIBA IBUYKEHHA TBEP/IbIX MAPKEPOB HA CBOBO/IHOM
INOBEPXHOCTH BUXPA
TWO MOTIONS OF SOLID MARKERS ON THE FREE SURFACE OF VORTEX

E.B. CtrenaHoBa - K..-M.H., C.H.C., A.A. By AHMKOB - K.}.-M.H., C.H.C.,
HUIIMex PAH

Abstract. Dynamics of floating particles on the free surface of fluid whirl or behavior of
vortex system with fluid drain in the center and fluid inlet at the periphery is researched.
Compound whirl is used because it is convenient for the analysis of admixtures
transporting. Trajectory of marker depends on its initial position. There are domains on the
free surface of fluid whirl where the marker is not moving to the center, one is approaching
the container sidewall. A marker has two components of rotation: around the center of
fluid surface and around the own vertical axis.

AHHOTanma. Hccnenyerca AMHAMHMKA MJIaBAKOLIMX YACTUL, Ha MOBEPXHOCTU COCTABHOTO
BUXpH, T.e. I0BeJleHHe BUXPEBOM CUCTEMBI CO CTOKOM B LIEHTpe U IPUTOKOM XUAKOCTH Ha
nepudepun. CoctTaBHOM BUXpb YA06€H /i M3ydYeHUsl NepeHoca npumeceil. TpaekTopus
MapKepa 3aBUCUT OT €ro HayaJbHOro noJsioxkeHus. Ha cBOOGOAHOW NOBEPXHOCTH
COCTaBHOI'O BUXpsS €CTb 00JIaCTH, B KOTOpPbIX MapKep [BHUraeTCsd He K LeHTpy
BpallaloLecss NOBEPXHOCTH, a NpUOIMKaeTC K OOKOBOM CTeHKe KOHTellHepa. Mapkep
vMeeT JiBe COCTaBJIAWIME BpallleHUsA: BOKPYr ILieHTpa CBOOOJHOM IOBEPXHOCTH
YKUJKOCTHU U BOKPYT COOCTBEHHOW BEPTUKAJIbHON OCH.
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CTyeH4YecKad



HUCCJIEAOBAHUE CTPYKTYPbI H CBOMCTB TUTAHOBOTO CIIJIABA
BT-6, IIOJIYYEHHOI'O METOAO0M
3JIEKTPOHHO-JIYYEBOTI'O IIJIABJIEHUA (3J11T)
RESEARCHING OF TITANIC ALLOY TI6AL4V STRUCTURE AND PROPERTIES
OBTAINED BY ELECTRON BEAM MELTING (EBM)

J.B. banakupesB-ctyeHT, H.Jl. Cumuyu-JIapuuKuun-cTy1eHT
E.B. lIBeTKoBa-acnupaHTka, K.O. BazaneeBa - k.$.-M.H., JOL|eHT

MI'TY um. H. 3. bBaymana

Abstract. The properties and structure of titanic alloy Ti6Al4V obtained by electron beam
melting had been learned. By X-ray diffraction method it was shown there are a and TizV
phases in the alloy structure. It was found that alloy has high hardness but straight and
plastic properties are comparable with normal titanic alloy after annealing.

AHHOTauMA. MccienoBaHa CTPYKTypa M CBOMCTBA TUTAHOBOTO ciyiaBa BT6, nosyyeHHOro
MEeTO/I0OM CeJIEKTHUBHOTO 3JIEKTPOHHO-JIy4eBOro MJlaBJeHUsl. MeTo/JoM peHTreHo$a30BoOro
aHaJiM3a M0Ka3aHo, YTO B CTPYKType CIiaBa NpUcyTCcTBYIOT o U TizV ¢dasbl. OnpejeseHo,
YTO CIJIaB 06J1aZlaeT BBICOKOW TBEPJOCTbIO, @ NMPOYHOCTb U MJIACTUYECKHE CBOWCTBA
CpaBHUMBI CO CIJIaBaMU NOCJIE OTXKHUTA.

TOYHOCTB IMOABUXKHBIX CONPKEHUA U3IEJTUA
INTPHU UX IKCIVIYATALIUN
ACCURACY OF MOBILE INTERFACES OF WORKPIECE
AT THEIR OPERATION

K.3.Ta6uoynnaes - ctyzeHT, ILE. EixoB - k.T.H, npodeccop
YHuBepcuteT MamuHoctpoenuss (MAMUN)

Abstract.The studies helped to define the components of options shaft-hole pairing
Influencing the magnitude of the gap in terms of production and operation interface. This
dependence has shown that to improve the durability of pairing, besides improving the
precision of and durability of the shaft and the hole in the design phase to choose choose
the direction of current strength and thermal expansion in conjunction so to the value of
the gap caused by them.

AnHoTanua. I[IpoBejeHHble WUCCAeNOBaHUS TOMOIJIM ONpeAEeJUTh COCTaBJSIOIUE
napaMeTpbl CONPSP)KEHUs] BaJI-OTBEPCTUE, BJIUAIOIIME HA BEJUYHWHY 3a30pa B YCJAOBHUSAX
NPOU3BOJCTBA U IKCIJIyaTalUU conpsbKkeHUs. [losydyeHHass 3aBUCHMOCTb IOKasaJja, uTo
JUIS1 TIOBBIIIEHUS JOJITOBEYHOCTU PAabOThI COMPSKEeHHST HE0OX0JMMO MOMHUMO MOBbIIIEHU S
TOYHOCTU H3TOTOBJIEHHSI U H3HOCOCTOMKOCTHM Bajsla U OTBEPCTUS Ha ITale
KOHCTPYUMPOBaHHS BbIOMpPATh HANpaBJeHUsl [AeWCTBYIOUIMX CUJ M TeMIepaTypPHbIX
pacliMpeHUH B CONPSKEHNUU TaK, YTOOBI BbI3BaHHbIE UMU BeJIMYUHY 3a30pa.
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YIIPOYHEHUE C®EPUYECKUX MTOBEPXHOCTEH JUPPEPEHIIUAJIOB -
IIYTH K INIOBBIINEHUIO UX JOJITOBEYHOCTHU U HAAEXKHOCTH
HARDENING OF THE SPHERICAL SURFACES DIFFERENTIALS - A WAY TO
INCREASE THEIR DURABILITY AND RELIABILITY

I'.10.T'op6aTeHkKoB - cTyfeHT, U.B. ByxTeeBa - K.T.H, /1011eHT

denepasibHOE TOCYIAPCTBEHHOE GI0/PKETHOE 06pa30BaTeIbHOE YUpeXK/JeHHE BbICIIETO
npodeccuoHaIbHOT0 06pa30BaHUSA
«MOCKOBCKHMH TOCY/JapCTBEHHbIA MAalIMHOCTPOUTENbHBIN yHUBepcuTeT (MAMU)»

Abstract. One of the most effective ways to build-up load-carrying capability and fatigue
life time a machine elements is surface-plastic forming. When designing manufacture
production process differential case in finish operation suggested progressive surface
plastic forming method. This method makes it possible to raise the running ability element,
to reduce count of the equipment and to reduce a machining allowance time. Research
showed performance this method. The tool designed for hardening a differential sphere.

AHHoOTanua. OgHUM U3 Haubosiee 3QPEKTUBHBIX METOJO0B IMOBBbILIEHHUS Hecyllen
CMIOCOGHOCTH, [I0JITOBEYHOCTHU JleTajield MallUH SIBJSETCS MOBEPXHOCTHO-IJIACTUYECKOE
nebopmupoBaHue. [Ipy NPOEKTUPOBAHUM TEXHOJOTMYECKOTO Ipoliecca 06paboTKU
KopoOku auddepeHpasa, Ha ONepanusax YUCTOBOM 006pabOTKA MpeaJsioxkKeH
NpPOrPEeCcCUBHBIM  MeTOJ;  NMOBEPXHOCTHOTO  IJIacTH4Yeckoro  AedopMHUpOBaHUS,
NO3BOJIAIOIUN NPU MeHbIIEM KOJIMYeCTBE O000PYJOBaHUS CYLIeCTBEHHO MOBBICUTb
JKCIJIyaTallMOHHble CBOMCTBA JleTa/ld, U CHU3UTb BpeMs Ha 06paboTKy. [IpoBe/ieHHbIe
MCC/Ie/IOBaHUsl MO3BOJIMJIN YCTAaHOBUTh 3 PEKTUBHOCTb 3TOro MeToa. CipoeKTUPOBaH
WHCTPYMEHT JJid yIipouHeHUs chepbl AuddepeHLmana.

M3YYEHUE BUOMEXAHUKH ATII, ACIIEKTOB BE3OITACHOCTHU
BOJIMTEJIA1 U TACCAKUPOB C TO3UIIUU...
«MMOIJIOKEHHOW CBUHBH»!

INVESTIGATION OF ROAD ASSIDENTS AND ASPECTS OF DRIVER’S AND
PASSENGER’S SAFETY FROM THE POINT OF... “MEAN TRICK ON”!

10.C.3103uH - cTyzeHT, B.B.BOrgaHoB - K.T.H., JOLLeHT
YHuBepcuTeT MaminHocTpoeHus (MAMHU)

Abstract. The report include some biomechanic's aspects of envestigating the process of
frontal vehicle's crash with an obstacle from the points of experiments taking place in
Europe with animals, in particular with pigs. The conclusion about advantages of the given
method of carrying out of the crash-test to children's keeping seats are presents.

AHHOTanma. B [ok/iaze u3araroTcd acneKTbl HU3y4YeHUs] OMOMEXaHUKH IMpoliecca
GpPOHTA/NILHOTO CTOJIKHOBEHHSI JIETKOBOI'O aBTOMOOWJISI C MPENSITCTBUEM C IO3UIHUU
HMeBIIMX MeCTO B EBpome 3KCnepuMeHTOB C KMBOTHBIMM, B YaCTHOCTH CO CBUHBSIMU.
JlesaeTcs BbIBOJ, O NpeHMMYyIleCTBaX [JAaHHOTO MeTOJZA NpPOBeJeHUs Kpall-TecTa [Jisd
JIeTCKUX YAEPKUBAIOILUX CUJIEHUH.
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BJIMAHUE JMHAMHWYECKHUX XAPAKTEPUCTHUK CTAHKA HA KAYECTBO
OBPABATBIBAEMOM IOBEPXHOCTH
EFFECT OF DYNAMIC MACHINE-TOOL FEATURES FOR QUALITY
OF MACHINING SURFACE

B.I'. KaiimuH - maructpant, ®.C. Cabupos - A.T.H., npodeccop
®I'BOY BIIO MI'TY «CTAHKWH»

Annotation. This research scientific work examines the opportunity of receiving high
roughness values (Ra 0, 20) by cutting tapered surface of one of the details with a help of
edge tool. The detail has a number of specific features: the tapered surface is located in the
inner chamber, radial runout tolerance is 0,03mm, small size (11x18 mMm), and complexity
of cutting tool approaching. Formerly, high roughness values of inner tapered surface of a
detail were achieved by bench finishing (grinding) after the lathe machining. This way is
quite laborious and it gives a large amount of throw-out. The object of research is
fluctuations and vibration of the machine tool.

AHHOTanmA. /laHHas Hay4yHO-MCCJeoBaTe/bCKas paboTa paccMaTpUBaeT BO3MOKHOCTD
NoJIy4eHUs BBICOKHX NOKa3aTeJsied mepoxoBaTocTu (Ra 0,20) nyTeM pe3aHus Jie3SBUWHBIM
VHCTPYMEHTOM KOHHUYECKOW IMOBEPXHOCTU OJHOM U3 JeTanei. /leTanb uMeeT psap
0COOEHHOCTEMN: KOHUYECKas MOBEPXHOCTh PACIOJIOKEHA BO BHYTPEHHEH MOJIOCTH, AOMYCK
paguasbHoro 6ueHuss cocrtaBiseT 0,03 MM, Masble rabaputbl (11x18 MM), a Takxe
CJI0KHOCTb  TOJABOJA  peXylLlero HHCTpyMeHTa. PaHee BBICOKHME IOKasaTeJH
IIEPOXOBATOCTH BHYTPEHHEN KOHUUYECKOW MOBEPXHOCTHU JleTaIM 06ecredynBaIiCh PyYHOU
JIOBOJIKOY TOCJie TOKApHOM 00paboTKU MyTeM NPUTUPKU. Takol cnocob JOBOAKU BecbMa
TPYAOEMKUNA U JaBaj OOJIbIIOW MPOLEHT O6paka. O6'beKTOM HCCAeJOBAaHUMN SIBJSIOTCS
KoJIebaHUS U BUOpALIMU METAJIJIOPEXKYILEr0 CTAHKA.

MATEMATHUYECKAA MOAEJIb UBHAIIIUBAHUA TOPMO3HbIX
HAKJIAZJOK ATC
MATHEMATICAL MODEL PARAMETERS WEAR BRAKE LININGS’

P.K. KacumoB - ctyzeHT, A.A. PeBUH - [I.T.H., mpodeccop,
C.B. TroopuH - ctapuimii npenogasates, I.B. BOMKO - K.T.H., J0LleHT

Bosrorpazickuy rocylapCTBeHHbIA TEXHUYECKU N YHUBEPCUTET

Abstract. Proposed a linear correspondence of the first-order impact on the resource of
brake linings path braking’ on 1 km of driving and working lining thickness’ (used on the
controlled operation).

AHHoTauums. [IpesyiokeHa JTMHeWHAst 3aBUCUMOCTh IIEPBOT0 MOPS/AKA BJAUSHUSA Ha pecypc

TOPMO3HbIX HAKJIaJJ0K MyTH TOPMOXKEHUS KoJieca Ha 1 KM npobera u paboyei TOJILIHMHBI
HaKJaAKu (1o pe3yJibTaTaM NOJKOHTPOJIbHOM 3KCIJIyaTaliu).
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TEXHOJIOTUA YIIPOYHEHHUA IIIV/IN®OBAJIBHBIX KPYI'OB
METOAOM AETOHALMOHHOT' O HAIIBIJIEHUA
TECHNOLOGY FOR STRENGTHENING GRINDING CIRCLES
METHOD OF DETONATION SPRAYING

A.C.MapkoB - ctyzeHT, B.H.BOpoHMH - cTapmiui npenojaBaTesib
®I'bBOY BITIO Camapckuii rocyiapCTBEHHbIM TEXHUYECKUU YHUBEPCUTET

Abstract. The technique of an experimental estimation of residual pressure in the grinding
circle, lateral surfaces directed by detonation hardening is resulted. Hardening occurs at
the expense of formation in a circle of pressure of compression at a dusting on its lateral
faces corundum coverings. It is shown, that with growth of a thickness of a ceramic
covering favorable pressure of compression increase.

AHHoTaumsa. IlpuBeseHa MeTOJMKA JKCIEPUMEHTAJIBHOM  OLIEHKH  OCTaTOYHBIX
HanpsDKeHUHM B NUIMQPOBAJILHOM Kpyre, HaBOJAMMBIX JIeTOHAI[MOHHBIM YIPOYHEHHEM
OOKOBBIX TMOBEPXHOCTEN. YNpPOUHEHHE MPOUCXOAUT 3a cyeT (OPMUPOBAHUS B Kpyre
HaNpsDKEeHUH CKaTHs IPY HallbLJIEHUH Ha ero 60KOBble CTOPOHbBI KOPYH0BOI'O MOKPBITHS.
[lokazaHo, 4YTO C POCTOM TOJIIUHBI KePaMUYECKOr0 MOKPBITHS YBEJUYUBAIOTCS
6/1aronpUsITHble HANIPSDKEHUS CKATHUSL.

YCTPOMCTBO /11 HAHECEHUA U3HOCOCTOMKUX
MMOKPBITHUH HA PEXXYILIUH UHCTPYMEHT
DEVICE FOR APPLICATION WEAR-RESISTANT COATINGS ON CUTTING TOOL

A.C.MapkoB - ctyzieHT, B.C.MapKkoB - cTyjeHT
®T'BOY BIIO Camapckuit rocyjapCTBEHHBIA TEXHUYECKUA YHUBEPCUTET

Abstract. It is well known that endurance coatings increase the performance of cutting
tools - are reduced cutting forces, is increased tool life. The device developed by us
represents compact plants for local electrochemical deposition of wear-resistant chrome-
diamond coating on to the cutting edge of the tool made of high speed steels.

AHHOTaumAa. V3BeCcTHO, YTO M3HOCOCTOWKHE MOKPHITUS MOBBIMAKT 3KCIJIyaTal[MOHHbIE
XapaKTEPUCTUKHU META/LJIOPEXYILer0o HWHCTPYMEHTa - CHWXKAKITCHI YCUJIUS pe3aHus,
MOBBIIIAETCS CTOMKOCTb HHCTPYMEHTA. Y CTPOKUCTBO, pa3paboTaHHOe HAaMU Mpe/CTaBJsET
MaJIOTabapUTHYI YCTAaHOBKY /il JIOKAJbHOTO 3JIEKTPOXUMHUYECKOTO0 OCaXeHHs
HM3HOCOCTOMKOTO XpPOM-aJIMa3HOTO TOKPBITUS Ha peXyllde KPOMKH HHCTPYMEHT],
M3TrOTOBJIEHHOT'0 U3 OBICTPOPENKYIIUX CTAJIEH.
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JUATHOCTUYECKHUM WY 1)1 KOHTPOJIA CMA30YHBIX MACEJI
IPY 3KCIIJIYATALIUU IBUTATEJIE BHYTPEHHEI'O CTOPAHUA
DIAGNOSTIC PROBE TO MONITOR THE LUBRICATING OIL DURING OPERATION
OF INTERNAL COMBUSTION ENGINES

B.C.MapkoB - ctyzseHT, A.C.LMapKoOB - CTyleHT
®I'bBOY BITIO Camapckui rocyiapCTBEHHbIM TEXHUYECKUW YHUBEPCUTET

Abstract. The disadvantage of an oil change in the cars on the distance traveled is: 1) the
premature removal of oil, maintaining performance, and 2) the operation of the engine
with oil that does not meet the technical requirements. Presented the unit on the index like
oil dipstick, which will be built into a number of sensors. Working with the device is
reduced only to install it into a pan car and do not require any further intervention. The
information will be displayed on the panel of the car itself.

AHHoOTauMa. HejgoctaTKOM 3aMeHbl Macja B aBTOMOOWJIAX IO MNPOWAEHHOMY NyTH
sBJIsieTCs: 1)npexaeBpeMeHHOe yiajJieHue Macja, COXpPaHUBILEr0 paboTOCMOCOOHOCTD; 2)
3KCIJIyaTalys ABUTATeIsl C MAacJIoM, KOTOPO€E He OTBeYaeT TeXHUYECKUM TPe6OBaHUSIM.
[lpeactaBieH mpubop Ha noA06Me MacJa0yKa3aTeJbHOrO Liyna, B KOTOPBIA OyAyT
BMOHTHUPOBAH psiJ| JaTYMKOB. PaboTa ¢ yCTpOMCTBOM CBOJUTCS TOJIbKO K €ro YCTaHOBKE B
KapTep aBTOMOOUJIS U He TpebyeT HUKAKUX MOCAeIyoLUMX BMelaTeabCcTB. MHPopManus
Oy/JleT BBIBOAWTHCS HA MaHe/ b aBTOMOOUJISI CAMOCTOSITEJIbHO.

PEAJIM3ALUA «IPPEKTA IOTKHUHA» B 3T3-IIEP®OPATOPE
IMPLEMENTATION OF «YUTKIN EFFECT» IN EHE-THE PERFORATOR

H.C. MeaBUHCKaA - cTyZileHTKa, P.A. MaTI0XO0B - cTyZieHT, A.A. bekaeB - 1011eHT, K.T.H.

YHuBepcuTeT MaminHocTpoeHus (MAMMU)

Abstract. On the basis of «Yutkin effect», also known as the electrohydraulic effect the
design of electro-jackhammer (EHE punch) performance of professional drills leading
international firms and devoid of shortcomings inherent to such devices (high noise level,
vibration, inability to adjust the strength and frequency of blows and others). Operability
EHE the punch was experimentally tested in the laboratory model and removed
performance. This unit can find wide application in many areas, particularly where there
are strict requirements in terms of noise, ecology and safety of work.

«AHHOTauusa» Ha ocHoBe «3ddekta HTKMHaA», TakKe U3BECTHOrO, Kak
3JIEKTPOTU/|paBJANYECKU N addexT, Obl1a paspaboTaHa KOHCTPYKIIUS
3JIEKTPOTH/IpaBJUYECKOr0 O0TO60MHOro MoJioTka (II9-nepdopartopa) ¢ paboyumu
XapaKTepUCTUKaMU NpodeccuoHaNTbHbIX TepPOopaTOpPOB BeAYIIUX MEXKAYHAPOAHBIX GUPM
W JIMIIEHHbIA HEeJOCTAaTKOB, CBOHCTBEHHBIX TaKUM YyCTpPOWCTBaM (MOBBIIIEHHAs
IIYyMHOCTb, BUOpAIlMH, HEBO3MOXXHOCTb PETYJHUPOBKU CUJIbI M YaCTOThl yAApOB U AP.).
Pabotocnoco6HocTs JI'J3-nepdopaTopa OblIa 3IKCIEPUMEHTAJbHO MpPOBEpPEHA Ha
JIabopaTOPHOM 06paslie U CHATbI paboyre XapaKTepUCTUKU. JJaHHOEe YCTPOMCTBO MOXKET
HalTU LIMpPOKOe NMpUMEHeHHe BO MHOTHX cdepax [AesTeJbHOCTH, OCOOEHHO TaM, TJe
CYLIEeCTBYIOT eCTKHe TpeOGOBaHMUsS M0 YPOBHIO IIyMa, 3KOJOIMYHOCTH M 6e30MacHOCTH
paboTHhI.
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HEPA3PYHIAIOIIIMHA KOHTPO.Ib CTAJIBHBIX MTOJKPAHOBEIX BAJIOK
10 AE®@OPMALIMOHHBIM TEIIJIOBbBIM I10J1IAM IOBEPXHOCTH
NONDESTRUCTIVE TESTING OF STEEL CRANE GIRDERS OF DEFORMATION
FOR THERMAL FIELDS OF SURFACE

A.E.MoiiceM4uK! - MarucTp TexH.HayK, UHXXeHeD,
E.A.MoiiceYHuK? - JIOIeHT, K.T.H.
1TOY «benopycckuil HallMOHAJbHBINA TEXHUYECKUN YHUBEPCUTET»
2'OYBIIO «HoBOCMOUPCKUN rOoCylapCTBEHHBIM apXUTEKTYPHO-CTPOUTEbHBIN
yHuBepcuteT (CUO6CTPUH)»

Abstract. Experimental data of the computer thermography crane girders in a production
environment. There are basic requirements for non-destructive testing of crane girders for
passive method.

AHHoTaums. [IpuBeieHbl 3KCTIEpUMEHTAIbHbIE JAHHbIE [0 KOMITbIOTEPHOU TepMorpaduu
NOZIKPAHOBBIX 06AJIOK B IPOHU3BOJACTBEHHBIX YCJIOBUAX. M3/10KEHBI OCHOBHBIE TPe6OBaHUS
JUIs1 Hepa3pyllawIlero KOHTPOJIsl NOAKPAHOBBIX 6a/I0K MACCUBHBIM METO/0M.

®OPMHUPOBAHUE HAHOCTPYKTYP UMITYJIbCHBIM
JIASEPHBIM HAIIBIVIEHUEM
FORMATION OF NANOSTRUCTURES BY PULSED LASER DEPOSITION

0.B.HaymoB - M.H.c., [.B.MOCKBHUTHH - J.T.H., Ipodeccop,
B.E.Apxunos - K.T.H., fo1eHT, A.H.Ilo19KO0B - K.T.H.
WHcTuTyT MaminHoBeieHUd UM. A.A. biiaronpaBsoBa PAH

Abstract. Showing the actual materials that reflect the state and development of the
overseas application of nanotechnology and nanomaterials using the energy of pulsed laser
radiation. Shown the possibility to obtain stable materials with unique properties,
including semiconductor materials with controlled composition. The opportunity of
reception of the heredity structure of multilayered and multi-component systems.
Investigated technological aspects of the use of final materials. Received the basic
regularities of the process of application of nano-and nanostructures of the influence
parameters of laser radiation, as well as pressure and gas composition of the atmosphere.
Examples of the industrial equipment, manufactured for the implementation of the
processes of nanostructures and nano laser pulse plating.

AnHoTanma. I[IpuBeseHbl QakTHUecKMe MaTepuasibl, OTpaXKawllyde COCTOSHUE 3a
pyOeKoM TEeXHOJIOTMM HaHeCeHUs HAHOMOKPBITUW U NOJIyYeHHWs] HaHOMaTepHuaJsoB C
VICTI0JIb30BAaHWEM 3IHEPTUY MMILYJIbCHOTO JIa3epHOT0 M3ay4deHUs. [lokazaHa BO3MOXKHOCTb
CTaOWJIBHOTO MOJIyYeHUS] MHOTUX MaTepHa/ioB C YHUKaJbHbIMU CBOWCTBaMH, BKJ/IOYasi
NOJIYyIPOBOJHUKOBbIE ~ MaTepuasbl C KOHTPOJHUPYEMBbIM COCTaBOM. BbisBieHa
BO3MOXHOCTb  MOJIyYEHUs]  HACJAeJCTBEHHOM  CTPYKTYpbl  MHOTOCJIOHWHBIX U
MHOTOKOMIIOHEHTHBIX CUCTeM. KMcciefoBaHbl TEXHOJIOTUYECKHE aCleKThl MPUMEHEHMUS
dbopmMupyeMbix MaTepHrasioB. [loslyueHbl OCHOBHbIE 3aKOHOMEPHOCTH MpPoIiecca HaHeCeHUs
HAHOMOKPBITUHN U HAHOCTPYKTYP OT NapaMeTPOB BO3/JEUCTBUS JIa3EPHBIM U3JIyYeHUEM, A
TaK e JlaBJIeHUsl U cocTaBa razoBoil atMmocdepsl. [IprBeieHbl IpUMepbl IPOMBbIILIJIEHHOTO
060py/I0BaHUS, BBINIyCKAeMOro JJis peaju3aliuyd NPOLEecCOB HAaHECEHHS HAHOCTPYKTYP U
HAHOMOKPBITUH JIa3epHbIM UMIYJIbCHbIM HalblJIEHUEM.
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PACYET TPAEKTOPHUH TPEIIHUHBI,
BO3HMKAIOIIEN B TPYHTE BOKPYT CKBAYXKUHbI
CALCULATION OF THE TRAJECTORY OF A CRACK
THAT OCCURS IN THE GROUND AROUND THE WELL

H.C.Ilaxa/1MHa — CTyJeHT, TEXHUK

HUAY MUDU
WHcTuTyT MamnHoBeseHusa uM. A.A. biiaronpasosa PAH

Abstract. One of the least researched questions of the fracture process is to calculate the
directions along which grow the crack. This paper deals with the applicability of the
variational method to determine the development of cracks in the ground around the well
under pressure. All the calculations were performed under the assumption that the
medium is homogeneous and known to the state of stress in each point. The results of the
trajectories of cracks in tabular form.

AHHOTauma. OJHUM K3 HaMMeHee HCC/eOBaHHbIX BOIPOCOB Ipollecca paspyllieHus
ABJIIETCS pacyeT HallpaBJIEHUs, BJ0JIb KOTOPOr'0 pacnpoCTpaHAeTCsA TpelrHa. B qanHou
paboTe paccMaTpUBaeTCsl NMPHUMEHUMOCTb BapHAallMOHHOTO MeToJa AJis  OIpejeseHUs
pa3BUTHUSA TPELIMHBI B TPYHTE BOKPYI CKBAaXXUHBI, HaXOJdLleWcsa MoJ, AaBjeHHeM. Bce
pacyeThbl ObLIM MPOW3BEAEHbl B MPEANOJ0KEHUU, YTO Cpeja SIBJASETCS OJHOPOJAHOU U
HM3BECTHO HaNPS)KEHHOE COCTOSIHUE B KaXKA0M To4Ke. [losiydyeHbl pe3yibTaTbl TPAEKTOPUU
TPeLUH B Ta6JIMYHOM BHU/JE.

MOBBINIEHUE KAYECTBA CBOPKHU - TAPAHTHUS 3KCIIJIYATALIMOHHOM
HAZAEXKHOCTH U3AE/INA
BUILD QUALITY - ENSURING RELIABILITY PRODUCTS

H.A.IlpimieykuH - ctyaeHT, C.JI.IleTyXoB - K.T.H., JOLIEHT
YHuBepcuTeT MamuHoctpoenuss (MAMU)

Abstract. Investigation of the accuracy of obtaining the given moment was carried out for
the threaded connection of the «bolt-nut». Rated torque for screwing the bolt into the
threaded hole of case details. To ensure this, the time required size actuator is selected, the
estimated value of torque provided by the selected pneumatic. Studies have shown that the
spread of points is within tolerance. The resulting precision threaded joints provide the
required reliability and durability.

AHHOTaumA. MccieoBaHMe TOUHOCTH MOJIyYeHHUs 3a/laHHOT0 MOMEHTa MPOBOJUJIOCH JAJIs1
pe3bbOBOr0 COoeJUHEHUs] TUNA «OOoJT-rakka». PaccuMTaH  KpyTSLUHA MOMEHT AJs
3aBMHYMBaHUA 60JiTa B pe3bb60BOE OTBEpPCTHE KOPMNYyCHOM JeTanu. /g obecneyeHUs
3TOr0 MOMEHTa BbIOpaH NHEBMONPHBOJ, HEOOXOAMMOrO THIOpPa3Mepa, pacyeTHoe
3HaueHHWe KpyTsAllero MOMeHTa, 06ecliedMBaeMOro BbIOpAaHHBIM ITHEBMONPUBO/OM.
WccnenoBaHusi mokasaad, 4TO pa3bpoc MOMEHTOB JIEXKUT B Mpejesax [JOMyCTUMOTO.
[lonyyaemasi TOYHOCTb pPe3bOOBBIX COEJUHEHUUN 00eCeYUT TpebyeMyl HaJeXHOCTb U
9KCIJIyaTallMOHHYIO J10JITOBEYHOCTb.
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MO/IEJ/Ib HEJTUHEHHOTO JIE@OPMHPOBAHHUA IOJTUMEPHBIX
KOMIIO3UIIMOHHbIX MATEPHUAJIOB
MODEL OF NONLINEAR DEFORMING OF POLYMER COMPOSIT MATERIALS

A.H. PycnaHueB - 6aka/jiaBp, UHXXEHED
HUHCcTUTYT MalmiMHOBeAeHUs UM. A.A. bsiaronpaBoBa PAH

Abstract. Usage of carbon fibre reinforced plastics (cfrp) as the construction material in
the aerospace industry allows to increase resource, corrosion resistance and other
important properties of the material. For full realization of mechanical properties we need
to develop methods of calculation and prediction of the resistance of material to impacts.
The model, based on theory of laminas and non-linear approximation of in-plane shear
stress-strain curve of lamina and able to predict non-linear deformation of cfrp, is
proposed. Explicit expressions of stiffness and compliance matrices are calculated as
multiplication of the matrices, corresponding to the elastic characteristics and the matrix,
considering non-linear properties of the laminate.

AHHOTaumAa. Hcrosib30BaHUe yrjelyacTUKa KaK KOHCTPYKLMOHHOrO MaTepuaja B
HOBEHIINX KOHCTPYKLMSAX aBHUALMOHHO-KOCMUYECKON MPOMBIIIJIEHHOCTH H03BOJISET
NOBBICUTh pecypc, KOPPO3UOHHYI CTOMKOCTb U JApYyrde BaKHble TeXHUYeCKHUe
XapaKTepPUCTUKU. [lJI1 MaKCMMaIbHOM peasn3aliud MeXaHU4YeCKUX CBOMCTB yrJelacTUKa
B 3JIEMEHTAaX KOHCTPYKLMM HeobxoAuMMa pa3paboTka METOJIOB pacyeTa U
NPOrHO3WPOBAHUS CONPOTHUBJEHUSI BHEIIHUM Bo3JelcTBUAM. [IpejyioxkeHa MoOJeJb,
NI03BOJIAKOIAs HAa OCHOBE COOTHOLIEHUW TEOPHUU CJAOUCTBIX MJIACTUH M allpOKCUMal U
KpUBOH JledOpMUPOBAHHS OJJHOHANPABJEHHOTO CJOS NPU CABUTE B IJIOCKOCTH CJIOSI
NPOrHO3UPOBATh HeJMHeWHoe JepopMHUpOBaHHE CJIOHUCTOTO yrJemnacTuka. [losydeHsl
sIBHble BbIpa)XKEHUS JJI1 MAaTPUL, )KeCTKOCTH U NOJAT/JMBOCTU NaKeTa, NpeJCTaBasalue
co60¥ NMpou3BeJleHUs] COOTBETCTBYIOLIUX MATpPHI, YIPYTUX XapaKTEPUCTUK HA MaTpPHLb,
N03BOJISIOLHE TPOU3BOAUTD yYeT HeJIMHEWHBIX CBOMCTB NaKeTa.

MOCTPOEHUE ONPEAEJIAIOIIUX COOTHONIEHUH JI/11 MATEPUAJIOB,
MPETEPIEBAIOIIIMX PEJTAKCAIIMOHHBIA IEPEXO/
CONSTRUCTION OF CONSTITUTIVE EQUATIONS FOR THE MATERIALS
UNDERGOING THEIR GLASS TRANSITION

K.A. TuxomuposBa - MmaructpaHT, H.A. TpygaHoB - A.T.H., 1pod.
[lepMCcKMM HaLIMOHAJIBHBIN UCCJIE0BATENIbCKUN NOJIUTEXHUYECKUU YHUBEPCUTET

Abstract. The problem of constitutive equations for the materials undergoing their glass
transition is considered. A new constitutive model which takes the material as a mixture of
glassy and rubbery portions is discussed. The generalization of the model to the case of
finite deformations is carried out. To test the model two cases of thermo-mechanical
loading of the centrally compressed bending rod and the tensile-stressed rod where taken.
AHHoTanusa. PaccmarpuBaeTcs mpo6seMa NMOCTPOEHUS OINpeessoNUX COOTHOLIEHUH
JUIT  MaTepuasioB, IpeTeprneBalLIMX peJIaKCAallMOHHBIA  IepexoJ B  mpoliecce
TEPMOMEXaHUYeCKOro HarpykeHus. O6CyXJaeTcs BapUaHT HOBBbIX (PU3UUECKUX
COOTHOILIEHUH, UCMOJIb3YIOIIUX MPeCTaBJeHHe O CTEKJIYIOIEeMC MaTeprae KaKk CMecH
pPasMArYeHHOr0 M 3aCTEKJIOBAHHOrO0 MaTepuasioB. [IpoBoAuTcs 006001eHHe [JaHHBIX
COOTHOILIEHUH Ha CIy4yaill KOHeYHbIX AepopManuil. PaccmaTprBaoTcs MoJeibHble 3a/1a41
006 uU3rube LIEHTPAJIbHO CX)KATOrO CTepP>KHS U AePOPMUPOBAHUU CTEPXKHS C MPOJOJbHOU
pacTsAruBarlel Harpy3Kou B Mpoliecce UX TEPMOMEXaHUYeCKOT0 HarpyKeHHUs.
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U3MEHEHUE MEXAHUYECKHUX XAPAKTEPUCTUK HAHOCHUCTEM
1O/l AENCTBUEM TEMIIEPATYPEI
CHANGE OF MECHANICAL CHARACTERISTICS OF NANOSYSTEMS UNDER THE
INFLUENCE OF TEMPERATURE

A.J. XopaukoB - ctyzeHT, 0.A. lomedykuHa - ctygeHT, A.JI. CyMEHKOB - K.T.H., 0L,

HoBomockoBckui MHCTUTYT (Punman) PXTY um. [[.U. MeHpeneeBa,
HoBoMockoBck TyJsibcko 06J1acTH

Abstract. Intensive growth of scientific researches in the field of creation of nanomaterials
and development of nanotechnologies is caused by that, nanomaterials show unique
properties. On the basis of use of nanomaterials and nanotechnologies impressive results
in mechanical engineering, biology, medicine, optics, microelectronics, etc. are reached.

In this work it was studied impacts of temperature on mechanical characteristics of
nanosystems.

AHHOTauMA. HWHTEHCUBHBIH pOCT HAY4YHBbIX HCCAEJOBAaHUW B 006J1aCTU CO3/aHUA
HaHOMAaTepHaJIOB M Pa3pabOTKHU HAHOTEXHOJIOTUU 06YCI0OBJIEH TEM, YTO, HAHOMATEPHUAJIbI
NpOSIBJSIIOT yHUKaJIbHble CBOMCTBA. Ha oOCHOBe WHCHOJIb30BaHUSI HAaHOMATepPHAJIOB U
HAHOTEXHOJIOTUH JOCTUTHYTbl BIleYATJAOIINE pe3yJbTaThl B MAIIMHOCTPOEHUH,
OWOJIOTHH, MeIUILIMHE, ONITHKE, MUKPO3JIEKTPOHHUKE U JIP.

B nmaHHOW paboTe U3y4aloCch BO3JeHCTBUS TeMIlepaTypbl Ha MeXaHUYeCKHe
XapaKTEPUCTUKU HAaHOCUCTEM.

ITOBBIINEHUE AO0JITOBEYHOCTH
TAXKEJIOHAT'PYKXEHHBIX TOPLLOBbBIX MY®T
INCREASE OF DURABILITY OF THE HARD LOADED TOOTH RING COUPLING

M.IO. llapukoB - ctyseHT, B.M. AGGSACOB - K.T.H., [OLIEHT

denepasbHOE rOCy/JapCTBEHHOE OI0/)KETHOE 00pa3oBaTe/ibHOE YUpeXK/JeH e BhICIIEero
npo¢deccuoHaJIbHOT0 06pa30BaHUsA
«MOCKOBCKUY roCyjlapCTBEHHbIN MAallUHOCTPOUTEIbHbIN yHUBepcuTeT (MAMU)»
YHuBepcuTeT MammMHOCTpOEeHUA

Abstract. The article is devoted to creating high-precision and reliable of hard loaded tooth
ring coupling with adjustable contact patch. This method of treatment allows one tool to
process the tooth ring couplings with different number of teeth with different curvature of
the teeth , which considerably improves the quality of the mechanical connections and
therefore the durability of coupling

AHHoTapua. CraTbsd  MNOCBSLlEHA  CO3JAHUI0  BBICOKOTOYHBIX UM HAJIEKHBIX
TSDKEJIOHArPY>KeHHbIX ~ TOPLOBBIX MYPT € peryjupyeMblM MNSTHOM KOHTAaKTa.
PaccmaTpuBaeMblii MeTOJ, 00pabGOTKH MO03BOJIIET OJAHMM WHCTPYMEHTOM BECTH
06paboTKy TOPLOBLIX MydT C pa3HbIM YMCJIOM 3YObeB U Pa3JIMYHON KPUBU3HOU MPOoPUs
3y06beB, YTO 3HAYMTEJIbHO MOBBIIIAET Ka4eCcTBO M0Jy4YaeMOro TOPL0OBOTO COeJMHEHUS U,
c/lefloBaTesIbHO, 0JITOBEYHOCTb TOPLLOBBIX MY PT.
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YU CJIEHHOE UCC/IEJJOBAHME BBIHYK/IEHHBIX KOJIEBAHUI
W3/JEJUA OT AENCTBUA UMITY/IbCHOTO BO3JAEUCTBUSA
NUMERIC RESEARCH OF PRODUCT FORCED OSCILLATIONS CAUSED
BY PULS IMPACT

JL.P.IllasgxmeToBa, A.A.KaMeHCKHUX - K.T.H, UH:KeHep ,
[THUITY

Abstract. Considered problem of calculating product forced oscillations caused by
longitudinal momentum. The momentum is simulated by applying of displacement to
mounting ring within a predetermined time. For a valid evaluation of dynamic behavior of
the system damping ratios are selected. Numerical analysis allowed to estimate the
dynamics of system behavior.

AHHoTanusa. PaccMoTpeHa 33aZiaya O pacyeTe BBIHYXK/JEHHBIX KOJIEOAaHUN H3Jesds OT
JleCTBUSL NPOJOJBHOTO HMOyJbca. WMOysbc cMojenupoBaH B BUJE TNPUIOXKEHUS
nepeMellleHMH Ha LINAHTOYT B TeYeHUe 3a/laHHOI0 UHTepBaJia BpeMeHHU. [lJist KOppeKTHOU
OLlEHKM JMHAMHUYeCKOr0 TIOBEJIeHUs CHUCTEMBbI  OmpejeseHbl  K03)UIMEeHTbI
JeMmndurpoBaHus. YrcieHHOe UCclieloBaHUEe O3BOJIMJIO OLEHUTDh JUHAMUKY IOBeJeHUs
CUCTEMBL.

PACYET IPOTUBA 3JIEKTPOJA B IIPOLIECCE TPOBOJIOYHO-
BBIPE3HOW 3JIEKTPO3PO3HOHHOM
ANALYSIS OF THE ELECTRODE DEFLECTION DURING WIRE ELECTRICAL
DISCHARGE MACHINING

E.C.IIlnbIiKOB - ccTyAieHT, T.P.AGJIA3 — UHXKeHep
[lepMCcKMM HaLMOHAJIBHBIN UCCIE0BATEJIbCKUN IOJIUTEXHUYECKUU YHUBEPCUTET

Abstract. The analysis of the electrode deflection during wire electrical discharge
machining was carry out. The analysis of force which arises due to the high pressure in the
channel and affects to the electrode deflection value was carry out.

AnHoTauma. [lpesacTtaBsieH pacyéT nporuba 3J/eKTpoJa B Ipoliecce MNPOBOJIOYHO-
BbIpE3HOM 3JIEKTPO3PO3HOHHOM 06paboTKu. [IpousBeséH pacyéT OTKUMAIOIEN CUJIbI,
BO3HHUKAIOIEN BCJIEACTBHE BbICOKOIO JAaBJIEHUS B KaHajle Y BJMUSAWOIIEW HA 3HAYEHUS
nporu6a 3JIeKTpoja.
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BO3MOKHOCTb UCITIOJIb3OBAHUA JATYUKOB PAZIOHA
AJAA OITPEAEJIEHUA YTEYKHU IPUPOJHOI'O I'A3A B 3BAKPBITBIX
INOMEIIEHHUAX
THE POSSIBILITY OF USING RADON RECIPIENTS FOR IDENTIFYING
OF NATURAL GAS IN SOME CLOSED SPACE

E.T. llycTuk - ctyaeHT, A. M. CTenaHoB - fjoueHT Kad. CIYHUA,
MockoBckas 'ocynapcTBeHHast Akagemus BogHoro TpaHcnopTa

Abstract. This research considers possibilities using a radon sensor for identifying natural
gas leak. This paper offers an alternative way of preventing accidents with natural gas leak.
The equipment which is noticed in this article can provide gathering of natural gas sample
from the surface of water in difficult conditions.

AHHoTanusa. HccrnegoBaHue BO3MOXXKHOCTH HMCIOJIb30BaHUs JATYMKOB pajJioHA JJIs
onpeziesleHUs1 yTeYKM MPUPOJHOro rasa mpejJaraeT aJbTepHAaTUBHbIM crocob
npeJOTBpalleHUs] aBapui CBS3aHHBIX C yTe4YKol rasa. [lpeasiokeHHOe YyCTPOMCTBO
II03BOJIsIET COOMpPATh NPOGKI ra3a C IOBEPXHOCTH BO/JbI B CJIOXKHBIX YCJIOBUSIX.

90



COJIEP)KAHUE

IIVIEHAPHBIE JOKJIAZbI

ITosmnioB A.H. BiiusiHrMe KOHIeHTPal Uy HalpshKeHUW Ha POYHOCTh
BOJIOKHUCTBIX KOMIIO3UTOB

ITanoBko I'.fl. AHa/13 KoJie6baHUM, BO3HUKAIOIIHX B
3JIEKTPOMEXAaHUYECKOM MPHUBO/iE TEXHOJOTMYECKHUX BUOPOMAIIUH

Ab6ayapaeB M.M., AbayapaeB U.M. KOHCTpYKTOPCKO-TEXHOJIOTUYECKHE
pa3paboTKHU MO NMOBBILIEHUIO IKCIJIyaTalMOHHbIX Ka4yeCTB CY/10B

buprokos B.I1. CoBpeMeHHble HanlpaBJIEHWS pa3BUTHUS JIa3€PHbBIX CUCTEM
U TEXHOJIOTUH

IIInmkoBckuu U.B., KysHenoB M.B. CpaBHUTe/IbHOE UCC/IeJOBaHHE
U3/ieJIMY, I0JIyYEeHHBIX U3 IIOPOLIKOB TUTAHA U HUTUHOJIA B peXXUMe
ceJIeKTUBHOTrO JlazepHoro cnekaHus (CJIC) v npegHa3HaYeHHbIX AJ1
MCII0JIb30BaHHUA B KayeCTBe KJIEeTOYHbIX KapKacCOB JIJI1 CTBOJIOBBIX KJIE€TOK

Cexknusa Ne 1.

KoHCTpyKIIMOHHO€E MaTepuasioBeJeHue

AxuHbuiMH P.H. IToBbilieHne 3¢ GEeKTUBHOCTH JIE3BUMHOM 00pabOTKHU
3aroTOBOK M3 TPYAHOOOpabaThIBaeMbIX MaTepUaAJIOB

Ap3bi6aeB A.M. OCHOBHbIE NPUHLUIIBI MOAYJIbHON TEXHOJIOTHUU U
OCHOBBI aBTOMAaTHU3aL M1 IPOEKTUPOBAHUA TEXHOJIOTUU

bykapeB U.M., A6opkuH A.B. OnTuMH3a11s1 TEXHOJIOTHYECKUX
napaMeTpOoB MOJYyYeHUs] HAHOCTPYKTYPUPOBAHHBIX MOKPbITUMN

Kucenes [.0., CanpsikuH b.10., Tunaaun C.A. [IpyxruHeHue
MHOTOCJIOMHOT0 MaTepuyaJjia Ipyu usruobe

KiioukoB H.II., KpykoBu4 M.I'. TexHO/1I0TM4YeCKHE NTPOLLECCHI FTAa30BOT0
a30TUPOBAHUA



KoukuHna I'.B., Kpymenko I'.I'. MexaHu4yeckue cBOMCTBa
KOHCTPYKLIMOHHBIX CTaJIer

KouykuHna I'.B., Kpymienko I'.I'. MexaHn4eckue CBOMCTBA aJIIOMUHHUEBO-
KpPEMHHEBBIX CIIJIABOB OTAEJbHO JUThIX 06Pa310B

KoukuHna I'.B., Kpymienko I'.I'. AnitoMUHUKA-TUTAaHOBas JUratypa B popme
CTepKHA

Mycau60B b.M., AxmeanaumaeB M.Y. [lepcrieKTUBbI U3TOTOBJIEHUS
NOPIIHEBBIX KOJIEL IBUraTesled BHYTPEHHEr0 CTOPaHUS U3 MOPOLIKOBBIX
MaTepuaJioB HAa OCHOBe XeJie3a

IloTanoBa A.A., CtosisipoB B.B. CBolicTBa naMsaTH GOpPMBHI B CIlJIaBaxX Ha
ocHoBe TiNi, nogBepruyThIX 3/1eKTPOIJIaCTUYeCKOU lepopMaLuu
NPOKATKOM

Ilyrauyes M.C., ApxunoB B.E., /longapckuit A.®., MockButuH I'.B.
HaHeceHure 3alIUTHBIX MTOKPBITUYU Ta30[JMHAMHAYECKUM METO0M

CaBesibeBaA.C., KpykoBu4 M.I'. TexHosioruyeckue npoueccol
OOpUpOBaHHUA [ 0JIyYeHUs 3aLUTHBIX CJI0€B Pa3JIMYHOrO 11eJIeBOT0
Ha3Ha4YeHUd

Caxapos A.B. OnpeziesieHre BO3MOXXHOCTH BbIIOJIHEHHUS
NPOU3BO/ICTBEHHBIX 3aKa30B 0e3 pa3pab0TKU TEXHOJIOTUUYECKUX
IpOLLEeCCOB

Ctrenbko A.E. [ToBbIlIeHUE 3KCIJTYaTAl[MOHHbBIX XapaKTEPUCTHUK eTallen
MallUH

®poJioBa A.B., CtosisipoB B.B. CTpykTypHOe u3MeJibueHUE U
CBEPXIIPOBOJILee coCTOsiHUE B cryiaBe Nb-47Bec% Ti, noagBepruyTom
NPOKaTKe C UMIYJIbCHbIM TOKOM

Cexknusa Ne 2.

HI)O'-IHOCTB, KUBY4YE€CTb A 6€e30MacHOCTb MallIMH

Bepemeinnuuk A.U., XBuceBu4 B.M. [IpumeHenue Fortran-Tecplot B
MJIOCKHUX 33/jlayaX MeXaHUKU AepopMUPyeMOro TBepAOro Tesa

Bepemeituuk A.U., CazoHoB M.HU., XBuceBud B.M. OcobeHHOCTH
MOBEPXHOCTHOTO MJIa3MEHHOTO YIPOYHEHUS CTaJIbHbIX JleTa/lel
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Bepemeinnuuk A.U. Hanps»keHHO-eOpMUPOBAHHOE COCTOSTHUE
KOPOTKOTO CIJIOIIHOIO LIMJIMHAPA IPU TepMOpaAHalMOHHOM
Harpy>keHuu

BoxkoBa H.B., CkonuHcku# B.H., CMeTaHkHuH A.B. O1ieHKa nipe/ie/ibHbIX
MJIACTUYECKHX Harpy30K B JIHUIIlE COCY/ia JaBJIeHUs C NIaTPYOKOM MpHU
KOMOMHHPOBAHHOM Harpy>KeHUHU

l'ap6auyesckuii B.B., Bepemeituuk A.U., BoBHa C., Panmnuyk J.C.
[IporpamMmMa aJ1s pacyeTa reoMeTPpUYECKUX XapKTEPUCTUK ILJIOCKUX
CeYeHUH U Hanpsi>KeHUH NMPY BHELIEHTPEHHOM CXKaTHUHW KOJIOHHbI

I'pe6énkuna M.U., UBaHoB B.U., lllep6akos B.U. OueHka pucka
TPAHCIOPTHUPOBAHUS AJUHHOMEPHOTO JierkoZeopMUpPyeMoro o6'beKTa
10 0pOre CO CAy4ahHbIMU HEPOBHOCTSIMU

HUBaHoB B.U., I'pe6énkuna M.U., HaméTtkun A.K., I'yces A.C,,
Illep6akoBB.HU. MeTo/ bl IpHBEEHUS CIYYaUHbIX IPOLLECCOB CO CJIOXKHOU
CTPYKTYPOU K NpoLeccaM C IPOCTON CTPYKTYpPOu

HNBawmkuH A.U., Komapos C.B. UccienoBanue v pa3paboTKa CUCTEMbI
MeXaHUYeCKOH 3allUThl TPAHCIIOPTHOr'O 00'bEKTA NPHU
BbICOKOCKOPOCTHOM yJape

HUcmaruinoB U.P., KasimmysinH P.U., CeMeHHUKOB A.B. YcTpoucTBO U
METO/IMKa Hepa3pylIallero KOHTPOJIS META/IJINYECKUX U3/eJTUN
JIa3epHO-aKyCTUYECKUM CIOCOOOM

Kaszanues /[I.A., MacyoB C.B. OnpejiesieHre TEpMOHAINPSXKEHHOTO
COCTOSIHUS 3JIEMEHTOB NApOTreHEPUPYIOIILET0 060PY0BAHHUSA aTOMHbBIX U
TEIJIOBBIX 9HEPr06JIOKOB PACYETHO-3KCIIEPUMEHTA/IbHBIM METO/0OM C
MCI10JIb30BaHUEM HATYPHOU TEH30METPUU

Kokypos A.M. MosiesinpoBaHue U pacyeT edpeKTOB THUIA OTCJA0EHUH B
KOHCTPYKUMAX U3 KOMIIO3ULIMOHHbIX MaTepPHUaJIOB

JleonTbeB U.B., YykanuH 10.11., lllep6akos B.U. UcnbiTanus Ha
YCTaJI0CTh HOBOTO 3JIeEMEHTA M0ABECKH aBTOMObuIen «3uJl»,
M3TOTOBJIEHHOTO M3 KOMIIO3ULIMOHHOI0 MaTepuaJja

MasnaxoB A.B., [TosinioB A.H. [IprMeHeHre 6OMexXaHUYeCKHUX
NPUHIUIIOB IPY MPOEKTUPOBAHMUHM KOMIIO3UTHBIX KOHCTPYKIIAH C
KPUBOJIMHEMHBIM apMHUPOBaHUEM
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MumuH ILIL., Ocunos H.J1., Ya6yHuH U.C. PazBuTre MOAyIbHOTO
NPUHLUIIA IPY IPOEKTUPOBAHUY HECYIIUX CUCTEM TPAHCIIOPTHLIX
CpeZCTB [i/isl lepeBO3KU HerabapruTHBIX TSXKEJIOBECHBIX IPY30B

Mokpoyc M.®., KaimnnukoBa H.C. O6ecnieueHre 6€30MacCHOCTH U
cepTUPUKaAL U Ta30TYPOUHHBIX JIBUTATEJIEN

MoTsiako T.A. OieHKa MPOYHOCTHU U YCTAJOCTHOH J0JITOBEYHOCTH
CBAapHbIX HECYLIUX KOHCTPYKIIMH Ky30Ba BaroHa-caMocBaJia (JyMnKapa)

ITapaxonu A.A., OcunoB H.JI. /luHaMuy4ecKass MIPOYHOCTb CJAOUCTBIX
KOMIIO3UIIUH

IIapmmukos O.H., ikoBsieBa A.Il. [loBbIlIeH e HATPY30YHOU
CIIOCOOHOCTH U3/leJINM MEeTO/I0M 3JIEKTPOMEeXaHUYEeCKON 00paboTKHU

ILnyraraps T.II., YcoB C.M. CoBMecTHOe IpUMeHeHHe MeTOL0B CIIeKJI-
MHTeppepoMeTpHU U KOppeaaLuUd LUPPOBBIX U300paKeHU! A4
ucce,0BaHUs 00pa3L0B C KOHLLEHTPATOPOM MIPHU UCIIBITAHUU UX Ha
MaJIOLIUKJIOBYIO YCTAJIOCTh

Pymauyuk M.M. BiiussHue pacrnosiokeHus JedeKTa Ha YaCTOTHYIO
XapaKTepUCTUKY B KOMIIO3UTHBIX NTaHEIAX

CanbHUKOB A.B. [IpyuMeHeHNe NakeTOB MHOTOKPUTEPUATIbBHOU
ONTHUMHU3ALMHU K 33/jla4aM KOHCTPYKTUBHO-IIPOYHOCTHOT'O
NPOEKTUPOBAHUS y3JI0B pab04YHrX KOJieC ra30TypPOHMHHBIX JBUraTes el

M.M. CemeHoBa KoHlenus ocpeJHEHUS HANPSKEHUU B IOKCKe
TPaeKTOPHUHU MOBEPXHOCTHOU TPEUUHBI CMELIAHHOIO THUIIA IIPHU
KOHTAKTHOM Harpy>KeHUH

CmupHoOB E.A., ®epoToB B.H. OnTrMHU3anusa MyHUIUIAJIbHOTO
MacCaKUPCKOro aBToNapKa Ha 0OCHOBE 0600611al01IMX OKa3aTesel
IepeBO30YHOrO Mpoliecca

Tapakanos I1.B., Pomanos A.H., llamypuH I'.B. [loaxo/ K olieHKe
pecypca 3/1eMEHTOB KOHCTPYKIUH, HAaXOASAUUXCA B YCIAOBUSAX
BOJ0PO/JCOZlepKallled cpeibl U LUKJINYECKOr 0 Harpy>KeHHUs

Ycos C.M. [IpuMeHeHrEe MeTO1a KOPPEISLMU LIMPPOBbIX U300paXKEHUU
BO BHEJIaOOPATOPHBIX YCJAOBHUSAX /IJIs UCCJIEJOBAHUS TOBEIEHU S
3JIEMEHTOB s1/lepHbIX IHePTreTHYEeCKUX YCTAaHOBOK

Ycnenckuu ULE., ®eaotoB B.H. HaexkHOCThb ABUraTe el maccaXkKupCKux
aBTOOYCOB B YCJI0BUSX peasibHOM 3KCIJIyaTalldy KPYMMHOTO ropo/ia
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®enotoB A.A. OnpesiesieHUe yCpeJHEHHbBIX XapaKTEPUCTHUK TPELLUH B
MeTaJlle IPU BOLOPOJHOM pacTpeCKUBAaHUU

AxoyeB A.C., Acra¢beB B.U. OnpenesieHne TPEUMHOCTOUKOCTH
MaTepuasia TOHKOCTEHHBIX TPYOONPOBOHBIX CUCTEM HA C-00pa3HbIX U
TOPOOOPa3HbIX 0Opa3Lax

Yyaakosa E.B. OueHka yCTOWYUBOCTU KOJIECHOM MapPhl MaCCAKUPCKOU
TeJIEXKKHU PU BKAaTbIBAaHWH KOJIeca Ha TOJIOBKY peJibca

Cexknusa Ne 3.

TpeHmue, u3HOC, cMa3Ka. Tpuodosiorus

Bbopucosa E.A., 3esimHckui B.B. McciiegoBaHue BAUSHUS 00pab0TKHU
MarHUTHBIM [10JIEM HA U3HOC HUHCTPYMEHTAJIbHBIX CTaJIeN

I'y6apes [1.B., I'y6apeBa 10.H. BrisiBsieHMe sKcn/lyaTallMUOHHbBIX PEXXUMOB
paboThl KOHTAKTHbIX I'PYIN 3apyOEXKHbIX U OT€UeCTBEHHBIX
NpOU3BOAUTENEN

I'y6apes /.B., I'y6apesa 10.H. 3roToB/seHre KOHTAaKTHBIX 3JIEMEHTOB
Ha OCHOBE aJIVMUHHUEBDIX CIJIABOB

I'yoapesa 10.H. TexHoJIOTMM yay4dllleHUS SKCIJIyaTallMOHHbIX
XapaKTEPUCTUK UHCTPYMEHTOB /IJIs1 ONIAJIMBAHUSI IOBEPXHOCTEHN

3aines A.H., Kykcenosa JI.U., Cauek B.{., Anekcanaposa 10.11.
BJiMsiHME CKOPOCTH CKOJIBXKEHUS HA XapaKTEPUCTUKU TPEHHUSA HEKOTOPBIX
NJIa3MEeHHbIX OKCHUHBIX MOKPBITUU NIPH NMOBBILIEHHBIX TEMIIEPATYPaAX

HUBsmneB H.A., KosimakoB B.A. YcTponCTBO KOHTPOJISA YUCTOTHI
MOBEPXHOCTH NOJJIOKEK METOL0M TPUOOMETPUHU

JIa3ruH A.O., [lanuH A.B., llyrypos A.P. [losiyyeHre raibBaHUYECKUX
NOKPBITUM HA OCHOBE 30J10Ta C YJIYy4YlIeHHbIMU MeXaHU4YEeCKUMU U
TPUOOJIOTMYECKUMH XapaKTEPUCTHUKAMHU C IOMOIIbI0 METO/ja
HUMITYJIbCHOTO 3JIEKTPOOCAXKAEHUS

MoJiokaHoB A.A., BeipauHa A.A., ExxoB B.M., PazHocuukos B.B.,
fAnoBckun JI.C. HoBas MeTo1010rUs CO3/JaHMsI aBUAILlMOHHBIX MaceJ C
yJy4dllleHHbIMH TPUOOJOTUYEeCKUMH CBOM CTBAaMHU
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Ilyrayes M.C., ApxunoB B.E., /lonaapckuit A.®., MockButuH I'.B.
OueHka TpUOOJOTMYECKUX CBOMCTB ra30JMHAMHUYECKUX TOKPbITUU

Cosiuc H.B., AuapeeB A.A., Co6os1s 0.B., Ceparok U.B., Peaopos C.B.,
Yepkacosa H.10. BiugHue CTpyKTYpHOI'O COCTOAHUA BAKYYMHO-AYTOBbIX
nokKpbITUU TiN Ha UX CTOMKOCTb K aOpa3vuBHOMY U3HOCY

CytaruH A. H. K Bonnpocy 0 3aKOHOMePHOCTSIX NPOoLeccOB GOPMHUPOBAHUS
IIOBEPXHOCTHOTO CJIOS JieTa/ield TPM60CUCTEM B pPABHOBECHOM COCTOSIHUH
Ha OCHOBE SHEePreTUYeCKOro NnoAxoAa K npobJjieMe obecredyeHust
M3HOCOCTOMKOCTH JleTajeun

CyuywiuH [.H., 3esimHckuit B.B. UccienoBaHue BAMSAHUSA HAKaThIBAaHUA
Ha TPUOOTEXHUYECKHE CBOMCTBA aHTUPPUKIIMOHHBIX MaTepHUaJIOB

®uiukoB A.A., bupwkos B.II. JlazepHas HamnJiaBKa TeJ BpallleHHUs C
NPUHYAUTEJTbHOU NOJAa4yer IOPOUIKOBOI0 MaTepHasa

Cexknusa Ne 4.

Bn6paunonm:1e M KoJieb6aTe/ibHbIE npouneccbl 1 CUCTEMBI

AnppeeB ®.b., I'ycbkoB A.M., Thouverez F., Blanc L. AHanus
B3aUMO/IeUCTBUS MEX/1y AHUCKOM C JIOIAaTKaMU U KOPITyCOM yepes
JJAOMPUHTHOE YIIJIOTHEHUE

Bbapsimesna /I.B., KuceneB U.A., BopoHos C.A., Bopouun U.B.
UccnepoBanue JUHAMUKY YYBCTBUTEBHOTO 3JIEMEHTA JJI pETUCTPaL iU
TeparepL,0BOro u3Jjiy4eHus Ha OCHOBe 3pdeKTa aBTO3JIeKTPOHHOU
3MUCCUHU

bonikauyeB M.A. AHa/IM3 yCTOMYUBOCTH NPSIMOJIMHENHOTO U
KPUBOJIMHEMHOTO IBUYKEHHS TPAHCIIOPTHOM MALIMHbI C HABECHOM
€MKOCTBIO

bputeHkoB A.K. Oco6eHHOCTH NpUMeHeHUsI 0000ILEHHOTO
CIeKTpasibHO-aHAJUTUYECKOT0 MeTOo/a AJisl ONIMCAaHUSI U 06pabOTKHU
CUTHAJIOB B BUOPO-aKyCTUYECKUX 3aJjauyax

BytpumogBa E.B. MosenvpoBaHue pacnpocTpaHeHUsl BUOpalUU B
TEXHOJIOTUYECKOM 000PY/IOBAHUU C IPUMEHEHHUEM JIMHEUHBIX QYHKIIUU

BacuabeB M.C. O MmarucTpasibHOH CETH C Bbl/JI€JIEHHBIMH [10JI0CaMH
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BacusibeB M.C. [Ipeo6pa3zoBaHue cxeM IOPOKHbBIX ceTel

l'opoo6uoB A.C., Kapuos C.K., [Tosisikos 10.A. [IpoBepka aieKBaTHOCTH
JMHAMHUYECKOW MOJieJIM aBTOMOOUJIS C TUAPONHEBMAaTUYECKUMU
N0/IBECKAMHU I10 pe3yJibTaTaM JOPOKHBIX UCIIBITAHUMN

Kepeouukos C.H., Kouetrona JI.B., Hukudopos A.H., llloxuH A.E.
JIMHaMMKa 3KCIepUMeHTaJbHOU U TeOpETUYECKON MOZieJIu poTopa B
yIpyro-3akpemnjeHHOM CTaTope

HUBaHoB U.U., KuceseB U.A. PazpaboTka MeTOAUKU y4éTa AepopMaLiuii
MHCTPYMEHTA NIPU MOJeJIMPOBAaHUY JUHAMUKHU Ppe3epoBaHUsA

Kapnos U.A., lembsanymiko U.B., boaasipeBa M.E. MoaenvpoBaHue
pPabOoThI TPOCOBBIX JOPOXKHBIX YIEPKUBAIOIIUX OTPAKAEHUHN U UX
3JIEMEHTOB

JlymiHukoB B.B., MaibuukoB A.B., TapacoBaE.C., AuyH C.D.
MogenvpoBaHue IBUXKEHUSA TPEX3BEHHOT O MJIaBAOIIET0
pbIOONIOA0OHOTO poboTa

HaymogB I'.C., luyH C.®. /luHaMH4YecKrue 0COO€HHOCTH MOBeIeHUS
MoJi13alolero 3Meenoj06HOro pobora

INonegenbyenko M.C., AuyH C.®. PeabuivTanuoHHOE yCTPOMCTBO
ONOPHO-/BUTaTeJIbHbIX KOHEYHOCTEH YesloBeKa

TapaTopkuH A.U., XaputoHoB C.A., lep>xanckui B.B. ccienoBaHue
napaMeTpUYeCKUX pe30HAHCHBIX KOJIeOaHUM JUCKOB PPUKIIMOHOB y3JI0B
TPAaHCMUCCUU TPAHCIIOPTHBIX MAIIWUH

YymakoB J.A., [1o3aeeB A.B., KapsioB B.U. Buu6po3saiuTHbie CBOKWCTBA
NHEeBMaTHUYECKUX PECCOP C MHEPIIMOHHBIMHU AeMIPUPYIOIUMHU
YCTPOMCTBAMHM

IlloxuH A.E., Hukudopos A.H., bpeicuH A.H. BausHve napaMmeTpoB
MHEPLMOHHOIO KaHa/la Ha JUHAMU4YeCKUe CBOMCTBA TMAPOOIOPHI IPU
yZlapHbIX BO3/IEUCTBUSAX
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Cexknus Ne 5.

buomMmexaHuKa

I'opesa K.C., lllaponoga A.C,, lllanun B.U. BivsHue BUbpauuu Ha
pa3BUTHE PAaCTEHUU

Joaranosa 0.10. MaTemaTuueckoe Mo/ieJIMPOBaHUE U YIIpaBJeHUe
POCTOBBIMH MPOIECCAMH B KUBBIX TKAHSAX

Enuceesn J.B. [IpencraBiieHue TeMIlopaibHbIX 623 JAHHBIX B MUBAPHOM
IPOCTPAHCTBE

Kokypos A.M,, Ilnyrataps T.I1., Mas1axoB A.B. JkcriepruMeHTa/IbHOE
MccieJloBaHUE NOBeJeHUsI 6MOKOMITIO3UTOB C KPUBOJIMHEWHBIM
apMUpOBaHUEM

MasiaxoB A.B., [TosinioB A.H. [IpyuMeHeHre 6OMeXaHUY€eCKUX
NPUHLMIOB IPU NPOEKTUPOBAHUU KOMITIO3UTHBIX KOHCTPYKILUM C
KPUBOJIMHENHBIM apMHUPOBAaHUEM

CeprymuH I'.C. PaspaboTka npoTOoTUIIa aBTOMAaTU3UPOBAHHOW CHCTEMbI
yIpaBJIeHUs HA OCHOBE MUBApPHBIX TEXHOJIOTUU

CrenansaH U.B., CBupuH B.U. MozesnpoBaHUe LUKINYECKUX IIPOLECCOB
B OMOMexXaHUYeCKUX CUCTEeMAaX MeTO/I0M reHeTU4eCKHUX TPOEKIIMOHHBIX
oInepaTopoB

Cexknusa Ne 6.

MexaHUKa MallIUH U yipaB/JICHHUE€ MAallIMHAMHA

Bekaes A.A., Ilonos A.B., Hagonbckut M.A. [Iporuo3vupoBaHue
M0JIy4aeMoro KauecTBa 06pabaTbiBaeMOM MOBEPXHOCTH JleTald Ha
OCHOBE MaTMO/ieJIMPOBaHMs Npoiecca popMooOpa3oBaHUsA NPHU
NPOLIUBAHUU

biaxuc K.B., PokoroB H.B., Mapkosen A.B. AHaiu3 ¥ cUHTEe3
napaMeTpPOB HAMOTOYHBIX MEXaHU3MOB IPUMEHHUTEJIBHO K 3a/ja4e
NOJIy4eHHUS TeJl HAMOTKH 3a/IaHHOM CTPYKTYPhI

Bboraanos C.B., [lnakcuH A.M., Ko3sak H.B. Paspa6oTka u oTJsiajika
byHkuui KoMmMyHukauuu uatepdeiica YIIY-I1JIK Ha ocHOBe npoTokoJia
TCP/IP
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Bouikoga JL.IO., luyH C.®., /loktnuoHoBa O.I'., Bopouyaes A.B.
JlvHaMH4ecKUe pexXMMbl pa3roHa MnpbIrarlero amnmnapara

lanbyenko K.B., /lykueHnko JI.B. Bbi6op napaMeTpoB ONopHO-
MIOBOPOTHOTO MeXaHHW3Ma IIaXTHOT'0 po60Ta-MaHUIYJIITOpA

AyxoB A.B., TepexoBa A.H. [lepcrieKTUBbBI IPpUMEHEHMA NapaJ/ljieJIbHbIX
po6GOTOB B MeJULIUHE

Hcaes B.B., /lykueHnko JI.B. Paciiupenuve 06/1acTU npuMeHeHU s
IIAaXTHBIX 3JIEKTPOBO30B 3a CYET UCNO0JIb30BaHUS 3yOUATO-PEEYHbBIX
nepeznad

Kanenpapés A.B., I''1azyHoB B.A. Pellienue 3aja41 0 CKOPOCTAX IS
MEXaHHW3MOB NapaJlyieJIbHOU CTPYKTYPbI C TPEMS, YeThIPbMS U MAThIO
CTeINeHsIMU CBOOO/IbI

Kapnos E.K. AnanTtuBHas cucteMa ¢uaibTpany 3aJal0liX BO31€UCTBUM
CUCTEeMbI yIIpaBJIeHUS] ABUXKEHUEM ObICTPOXOJHOM I'YCEHMYHOW MalllUHbI

Kpusoiuees C.B. YripaBjieHve MO/ie/IbI0 MHOTO3BEHHOI'0 MaHUIYJIATOpPA
C IOMOLIbIO 3HAYEHUH 3JIEKTPUYECKUX TOKOB CHATBIX C IOBEPXHOCTHU

PYKH

JlactoukuH A.B., TepexoBa A.H. Ocobbie no/102keHus pOTONoAa

JlemxuHckui [1.10. [ToBbilieHUe 5HEPro3PpPeKTUBHOCTH KOJIECHOTO
TPAHCIOPTHOIO CpeJCTBA IyTeM IPYMeHEeHH MaXOBUYHBIX
HaKOIUTEJIEW SHEPrUuu

JIuctpora K.C., ManxkocoB B.K. MozenvpoBaHue npo0/1bHOTO yAapa
CTEPKHA 0 XKECTKYI0 Iperpaay

MuHaeB A.A. MyJibTUareHTHas apXuTEKTypa CUCTEM YIIpaBJIEHUA B
MALIMHOCTPOEHUH

Io6eraiiio I1.A. O kaccupukayuy paboyero 060pyA0BaHUSA
O/IHOKOBILIOBBIX I'U/IPABJINYECKUX IKCKAaBATOPOB 110 KPUTEPHIO
«MAHUNYJISITUBHOCTHU»

Ilonegenbuyenko M.C., AnyH C.®. /lvickpeTHOe ylipaBJieHUe ABUXKEHUEM
anmnapara JJjs peabUaMTaliy HXKHUX KOHEYHOCTEeH JyesioBeKa MocJie
TpaBM

IIpuxoabko A.A., CMesissruH A.U. CTpYKTYpPHBIN CUHTE3 U
KMHEMaTU4YeCKUM aHaJIM3 BO3BPATHO-BPAllLATEJIbHOTO
nepeMellUBaIOLLEro yCTPOUCTBA
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Capkucos II.U., ITonos C.A. [loaxoa Kk Moae/IMpOBaHUIO KaYeHUd KoJieca
C yIPyrou MHOW 6€e3 CKOJIbKeHUSI Ha OCHOBE KWHEMATUY€ECKUX CBSI3eMr

Cepepa H.A. VccepoBaHre MaHUNYJISITOPOB C BO3MOXKHOCTbIO
BpallaTeJbHOI0 JIBUXKEHHS BeyIlero 3BeHa UCIOJTHUTENbHOTO
MeXaHH3Ma

Cupgopenko P.A., YnuBapuH A.B. PeuieHve npsasmMou 3aZjayd KHHEMATHUKHU
nJ1aTPOpPMbI CTHOAPTA C TOMOIbI0 HEUPOHHBIX CETEN

CkoJsib3HeB A.B. MeTo/ibl ¥ cpeiCTBa KOHTPOJIA KayeCTBa allapaTHO-
NPOrpaMMHOI0 KOMIJIEKCA CUMYJIAALLUOHHOW MeAULUHBI

Bbepexnou C.B., [Ilyntyc A.B., CKkopioHOB A.A. TAroBasi CHOCOGHOCTb
IleNHbIX [epeJiay C BHYTPEHHUM 3allellJIeHueEM

XBopoB U.A,, laBs1g0B B.M., Iloape3oB B.II. Bonnpockl HelipoHHOT O
aHaJIu3a U CHHTe3a HOMEHKJIaTyphbl B MeTa/1JIo06pabaThIBaroLie!
NPOMBILJIEHHOCTH

firy6oBa E.B. [loBbieHue 3QpPeKTUBHOCTH pabOThI TPAKTOPA Ha CKJIOHE

Ceknua Ne 7.

He/mMHeVHasa BOJIHOBAsA MEXaHUKA U TEXHOJIOTUH

JopoHuH A.M. YipyronjiacTudeckre BOJIHbI B CTEpPKHE (110 TEOPUH
Buiona) us MmaTepuraJjia c JMHEWHBIM YIPOYHEHHUEM

Epo¢eer B.U., Kosiecos [I.A., /iucenkona E.E. 'enepaius BosiH
MCTOYHUKOM, JBKYIIMMCA 10 JepOpMUPYyeMOU HaNlPaBJISIOILEN,
JieXKaller Ha yIpyro-uHePIMOHHOM OCHOBAHUU

CrenanoBa E.B., byguukoB A.A. /[Ba JBUKeHUA TBepAbIX MapKepOB Ha
CBOOO/THOYM IOBEPXHOCTHU BUXPA
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Cexkuusa Ne 8.

CtyaeH4yeckas
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Kommanua ACKOH
WWW.ascon.ru

Kpynueiimmii poccuiickuii pa3paboT4vK HHKEHEPHOTO MPOrPaMMHOI0 00ecriedeHUs U
HWHTETPaTOp B chepe aBTOMATHU3AIMH TPOCKTHPOBAHKSI M TTPOU3BOJICTBA
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www.abbyy.com
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JIOKYMEHTOB, 00pa0OTKH JJaHHBIX U NEPEBOAA
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www.esetnod32.ru

Benymuit MmexayHapoaHbIi pa3pabOTIYNK aHTUBUPYCHOTO TIPOTPAMMHOTO 00eCIIeUeHus,
AKCTEPT B 00JIACTU 3aIIUTHI OT KHOEPIPECTYIMTHOCTH U KOMITBIOTEPHBIX yIPO3

OprrkomurteT KOH(pepeHIHN BbIPAkKaeT NPU3HATEJIbHOCTDb U 0JIarOapUT
CnoHCOpOB 32 0KA3aHHYIO MOJ/IEPKKY B OPraHM3aLMU MePONPUSTHS
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