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BJIMAHUE KOHUEHTPAILIUU HATIPSI)KEHUH HA IPOYHOCTD
BOJTOKHUCTBIX KOMIIO3UTOB
INFLUENCE OF STRESS CONCENTRATION ON STRENGTH REDUCTION
FACTORS FOR FRP (COMPOSITES)
A.H.ITosmioB
HNuctutyt MmammHoBeneHus uM. A.A.bnaronpasosa PAH

Abstract. There are three parts in this report. The first part includes the analytical
solution of the problem on crack arrest by weak interface in all-brittle system (brittle
fibers and brittle matrix but non- brittle composite). Splitting near crack or hole leads to
considerable decreasing of effective stress concentration factor. In the second part the
analysis of pre-critical fracture models is presented and it is shown that such models can
describe the scale effect of strength near holes or cracks. The aim of the third part is to
discuss problems of bio-mechanical principles of high strength composite structures
design using curvilinear fibers trajectories like wood fibers trajectories at a zone of a
knot.

[lomoOHO TOMy, Kak BHE3alHble pa3pylIeHUs KPYMHOTaOapUTHBIX  CTAJbHBIX
KOHCTPYKLMI BBI3BAJIM MHTEpPEC K MEXaHUKE pOCTa TPEIIMH, 0c000e MOBEIECHUE
APMHUPOBAHHBIX IINIACTUKOB OKOJIO OTBepCTI/Iﬁ MMOCTABHUJIO BOIIPOC O IIPUYINHAX
HEXPYIIKOCTU BOJIOKHUCTBIX KOMIIO3UTOB CO ci1a0bIMU IMMOBCPXHOCTAMU pa3acia.

Jlokam conepx’uT 3 4acTu:

1. MexaHu3mbl  3aJ€pKKHA  TPELIMHBI ITOBEPXHOCTBIO pasfella U BIHSIHUE
KOHIOCHTPATOPOB HA IMPOYHOCTL OJJHOHAIIPABJIICHHBIX KOMITIO3HUTOB.

2. Mopnenu BBeEHHS XapaKTEPHOTO pa3Mepa JUlsi onucaHus MacmTabHoro sgdekra
IMPOYHOCTU B I'pa/IMCHTHBIX IMOJIAX HaHpH)KeHHﬁ.

3. buomexannueckue INPUHOMUIIBL CO3JaHUs IIPOYHBIX COG,I[I/IHGHI/Iﬁ KOMIIO3UTHBIX
JETaJIeN C UCIOJIb30BAHUEM KPUBOJIMHENHBIX TPACKTOPUM YKIIAJKH BOJIOKOH.

BxirtoueHHEI B MNEPBYIO 4aCTb MATCpHaA CBA3aH C CYIICCTBCHHBIM YTOYHCHHUCM
KJIaCCUYECKOM 3aJauyu FopnOHa O TOPMOXKCHHUHU TPCHIMHBI ITOBCPXHOCTBIO pPa3aciia u C
TOYHBIM PEIICHHEM MOJCIIBHON 3a1aun 00 OCTaBIIEHCS TOCE PACHICTUICHUS METKOU
BBITOYKCE. HOKaSaHO, 4qTo Hn3-3a MpEaABAPHUTCIIBHOTO pacICryiCHUA HUKaKOU
KOHIOCHTPATOP B OIHOHAIIPAaBJICHHOM I1IJIaCTHUKE HE MOXKET CcO31aTb nepen
OKOHYATEJIbHBIM pa3pyIlIeHUEM MOBBIIIEHUE JTOKAJIbHBIX HaNpsKeHUi 6onee, yem B 1.82
paza. O1o crporas (KOHCEpBaTHBHAs) OIIEHKA CBEPXY.

Bo Bropoi 4YactTM NpOAHAIM3UPOBAHBI PA3IMYHBIE IMOJIXOMBI, IO3BOJIAIOIINE
OOBSICHUTH U CHATH IIPOTUBOPCYHSA, CBA3AHHBIC C HCCOBIAACHUCM TCOPCTHUUYCCKOIO H
3¢ dekTHBHOTrO KO3PPUIMEHTOB KOHIICHTPAIIMU HANpPsDKeHUN. Bee 3T monxo/sl, B TOM
qucic, MIpCIJIOKCHHBIC aBTOPOM )IBYXCTaHHﬁHBIG MOJCIIN <«3aTYyIIJIICHU OTBepCTHﬁ,
Tpe6YIOT BBCICHU A (bCHOMCHOJ'IOI“I/I‘lCCKOI‘O ImapamMeTrpa C pasMCPHOCTLIO IJIMHBI JIA
onucaHus MacmTabHOro 3¢ (eKTa MPOIHOCTH.

TpeTb}I 4acTb COHOCPIKUT HOBBLIC PC3YyJIbTATBHI IO YHUCIICHHOMY MOICIIMPOBAHHUIO
TPAEKTOPUH YKJIAJKA BOJIOKOH 110 aHAJIOTUH C 30HOU Cydka B apeBecuHe. [IokazaHo, 4To
ecnu OObIYHOE CBEpPJIEHUE OTBEPCTUSl NMPUBOIUT K IMEpErpy3ke BOJIOKOH B 5 pa3 (B
HN30TPOITHOM CJIy4dac — B 3 pa3a), TO CIICHUAJIBHBIC TPACKTOPHUHU «00TEKaHUs» BOJIOKHAMU
OTBCPCTUA NPUBOIAT K IMOBBIIICHUTIO HaHpH)KCHI/Iﬁ B paCyCTC HAa BOJIOKHO BCCTO JIMIIb HA
20%, TO ecTh, omupasch Ha onbIT I[Ipuponbl M KOHCTPyHUPYsS KpPHUBOJHWHEUHYIO
AHU30TPOIINIO KOMIIO3UTAa, MOXXHO B HCCKOJIBKO pa3 IOBBICUTH HCCYIIYIO CIIOCOOHOCTD
MCCT KPCIIJICHUA.



CEKIUA 1.
KoHCTpYKIIMOHHOE
MaTepUaIOBeAeHHE



BJIUSIHUE JOBABOK B ®OPMOBOYHYIO CMECH BOPHOM
KNUCJIOTbBI HA KAYECTBO OTJIMBOK CHJIOBbBIX
AI'PEI'ATOB U3 AIIOMUHUEBBIX CIIJTABOB
THE INFLUENCE OF ADDING THE BORIC ACID INTO THE
MOULDING SAND ON QUALITY OF CASTINGS OF THE POWER-
GENERATING SETS MADE OF ALUMINUM ALLOYS

B.A. Ap}IaMI/IHl — acUpaHT Kad. «/IBuraTenu geraTenbHON anmnapaTypbi»
I.r. prmemcol’ 2 ATH., npodeccop kad. «JIBUTaTeM JIeTaTSIBHOM
annapaTypm»l, TJIaBHBIA HAYYHBIN COprz[HI/IK2
! Cubupckuii rocy1apCTBEHHbBIN a3POKOCMUYECKU YHUBEPCUTET UM. aKaJeMUKa
M.®. PemerneBa, KpacHosipck
2 Nuctutyt Beruncautensnoro moaenupoanus CO PAH, KpacHospck

Abstract. By moulding the parts of the power-generating sets aircrafts from the
AMrl10q aluminum-magnesium alloy working at considerable loads, the boric acid
was introduced into the moulding sand with the aim of prevention the interaction
between the alloy and moisture. It prevents the formation of oxides that lower the
mechanical properties of castings. Meanwhile the parts were moulded from the
AK74 and AK9q aluminum-silicon alloys with the use of the identical mixture in a
workshop, but the mechanical properties of castings lowered as a result of porosity
formation. This defect was not seen and so the mechanical properties of castings
were not lowered when the boric acid was eliminated from mixture.

AnHoTaums. [Ipu muThe neTaneil CUIOBBIX arperaToB JETATCBHBIX allllapaToB U3
aTIOMUHUEBO-MaruueBoro cmiaa AMrl0u, paboTarommx TMpUd  BBICOKUX
Harpy3kax, C IEJIbI0 TPEJOXpPaHCHUs B3aWMOJCHCTBUS CIUIaBa C BIAroil B
NecYanyo (GOPMOBOYHYIO CMECh BBOAWIA OOPHYIO KHCIIOTY, YTO MPEIOTBpAIIacT
o0pa3oBaHKe OKCHIOB, CHIDKAIOIIMX MEXaHHUYECKHe CBOMCTBA OTIMBOK. [Ipu 3TOM
B 1I€X€ OJJHOBPEMEHHO OTIMBAJH JETAIHU U U3 ATIOMUHUEBO-KPEMHHUEBBIX CIJIABOB
AK749 u AK94 ¢ ucronp30BaHHEM TaKOHM K€ CMECH, HO MEXaHHYECKHE CBOMCTBA
OTJIMBOK CHIDKAJIKMCH B Pe3yJibTaTe 00pa3oBaHusI MOPUCTOCTH. [Ipu MCKITIOUCHUH U3
cMecH OOpHOM KHCIOTHI A3TOT JAe(EeKT He OOpa3OBBIBAICS W MEXaHHYECKHE
CBOICTBA OTJIMBOK HE CHIKAJIHCH.



PASPABOTKA YNCJIEHHO-AHAJIMTUYECKOI'O METOJIA
JIJIs1 ONPEJIEJIEHUS HATIPSI)KEHHOI'O COCTOSIHUSA
B CJIOUCTOM KOMINO3UIITUOHHOM MATEPHAUJIE
THE DEVELOPMENT OF NUMERICAL-ANALYTICAL METHOD
FOR INVESTIGATING THE STRESS STATE IN LAMINATE
COMPOSITE MATERIAL

I1. B. bpexoBCcKHUX — MarucTpaHT
Kazancknii HAIMOHAJIBHBIA HCCIIEI0BATEILCKUM TEXHUUECKUN YHUBEPCUTET
M. A.H.Tynonesa

Abstract. In this work investigations the stress state in laminate composite
material. Problem of theory of elasticity is solved with help the function of stresses
and the basis functions. The stated algorithm of the decision of a problem of
deformation of an anisotropic body is convenient for realisation in systems of the
automated designing of processes of manufacturing of the details of different
function entering into a design of the aviation and rocket technics. The received
results can be used for the decision of problems of parametrical identification and
return problems, for example, specifications of the physicomechanical parametres
defining factors of mathematical models on a basis the strenght experiment.

AnHoTanus. B nanHoii paboTe ucciaeayercs HampsKEHHOE COCTOSTHUE B CIIOUCTOM
KOMITO3UIIMOHHOM MarepHuaie. 3ajada TCOPUH YIPYTOCTH PEIIaeTcsl ¢ IMOMOIIBIO
byHKIIMU HanpsKeHU U 0a3ucHBIX (QYHKIWNA. V3M0KEHHBIN aNTOpPUTM PEIICHUS
3amayn  1e(OPMUPOBAHUS AHU3OTPOMHOTO Tena yaoOeH [JIs peanu3aluud B
CHUCTEMaX aBTOMATHU3MPOBAHHOTO TIPOCKTUPOBAHUS TPOIIECCOB H3TOTOBIICHUS
JeTajaeii pa3jIMYHOTO HA3HAYEHUS, BXOASAIIMX B KOHCTPYKIIMIO aBHUAIIMOHHOW U
pakeTHOW TexHUKHU. [lomydeHHBIE pe3yIbTaThl MOTYT OBITh HCIIONB30BAHBI IS
pEIIeHHS 3a/1a4 MapaMeTPUIeCKO UACHTU(PUKAIIMN U 00paTHBIX 3a/1a4, HAIIPUMeED,
YTOYHEHUS (PUBNKO-MEXaHWUYECKUX MapamMeTpoB, OMPENENSIONMNX KOd(PPUIIMEHTBHI
MaTeMaTUYeCKUX MOJieJiel Ha OCHOBE MPOYHOCTHOTO IKCIIEPUMEHTA.



OINPEJEJIEHUE PAIIUOHAJIBHbLIX PEZKUMOB
HAHECEHHUSI MHOI'OCJIOMHOI'O HUTPUJTHOI'O
HHOKPBITUA HA OCHOBE AJIIOMUHUSA U XPOMA

THE DEFINITION OF RATIONAL MODES OF APPLICATION
OF MULTILAYER NITRIDE COATINGS ON ALUMINUM AND
CHROMIUM

N.M. BykapeB — acn., A.B. AGOpKHH — K.T.H., JOII.
BrnaguMmupckuii rocy 1apCTBEHHbI YHUBEPCUTET
uMenu Anekcanjpa ['puropreBuua u Hukonas I'puroppeBuua CTOIETOBBIX

Abstract. One process of strengthening and protection from wear of the working
surfaces, is the application of multilayer coatings by ion magnetron reactive sputtering.
Coating properties depend largely on the technological parameters of sputtering. To
determine the rational regimes applying superlattice coating CrN/AIN, conducted
multivariate experiment.

For the experiment, selected 3 factors: the concentration of reactive gas Cr (%);
second and third factors - first magnetron discharge current Iy, (A) and second magnetron
ls> (A). Other factors are fixed: the pressure P = 0,18 Pa, the bias current to the substrate
U =70 V, the distance between the target surface and the substrate n = 100 mm, time of
sputtering the coating t = 120 min. As parameters are selected to optimize the wear I,
(mm?®/m) and growth rate of the multilayer coating v (mic/h).

Done the study of the physical and mechanical properties and phase composition
of the coating. Interpolation equation based, which are designed rational modes of
applying multilayer coating CrN/AIN, by magnetron ion reactive sputtering: lg; = 17-
18A, g = 17-18A, Cr = 10-15%.

AnHoranusi. OJHUM U3 CIOCOOOB YIPOYHEHHS M 3allUThl OT H3HOCA pPabounx
MOBEPXHOCTEH, SBISETCA HAHECEHHWE MHOTOCIONWHBIX TMOKPBITUA METOJOM HOHHO-
MarHeTpOHHOTO PEAKTHUBHOTO pachblieHUs. CBONCTBA MOKPHITHUII BO MHOTOM 3aBUCAT OT
TEXHOJIOTMYECKUX MapaMeTpoOB pacnbuieHus. st onpeneneHus: pauuoHalbHbIX PEXKUMOB
HaHecenus: MHorocioiHoro mokpeiTusi  CrN/AIN, npoBegen  MHOrogaxkTOPHBII
IKCTICPUMEHT.

Jlns  mpoBeneHUs OKCIIEPUMEHTa, BbIOpaHbl 3 (¢akrtopa: KOHIIEHTpaIus
peaktuBHOro ra3a Cgr(N,); BTOpoii u TpeTnii (hakTophbl — TOK pa3psijia IEPBOM MarHETPOHE
lgg (vumens Cr) u BrOopoMm wMarHerpone lg, (mumens Al). Jlpyrue dakropbl
3adukcupoBanbl: naBienne P = 0,18 Ila, Tok cmemenns Ha momioxke U = 70 B,
paccTositHue MEXAY MNOBEPXHOCThIO MHIIEHM M Tomioxkkoil n = 100 mm; Bpems
pacnblieHus nokpeitusd t = 120 muH. B xauecTBe mapameTpoB ONTUMHU3ALMK BbIOpaHbI
MHTEHCHBHOCTh m3HOCa ly (MM®/M) M CKOPOCTH POCTa MHOTOCIOMHOTO MOKPBITHS V
(MKM/Y).

[TpoBeneno uccnenoBanue (HU3NKO-MEXaHUUYECKUE CBOWCTBA U (Da30BBIM COCTaB
nokpeiTsi. [loMlydeHbl MHTEPHONSALMOHHBIE YpPaBHEHHMS] HA OCHOBE, KOTOPBIX
pa3paboTaHbl paliOHAIBHBIC PEKUMBI HaHeceHUss MHOrocionHoro mokpeitus CrN/AIN,
METOJOM MAarHeTPOHHO-MOHHOTO peakTUBHOro pacmubuieHms: lg;=17-18A, 14,=17-18A,
Cr=10-15%.



HCCJIEJJOBAHUE MHOI'OCJIOMHBIX
AHTUO®PUKIIUOHHBIX MOKPBITUI
JJIA KEJE3HOAOPOKHBIX PEJIBCOB
RESEARCH OF MULTILAYER ANTIFRICTION
COATINGS FOR RAILS

C.A. Jlanunbuenko — aci., A.B.Haceakun — 1.¢.-m.H., npod.
HOxHbI# (enepalibHbIl YHUBEPCUTET

Abstract. In the finite element package ANSYS models indentation problems of
multilayer coatings are developed. Investigations of elastic and plastic properties of
materials and their various combinations are carried out.

AHHOTanusA. XOpouIo M3BECTHO, YTO B MPOILECCE IKCILTyaTalldd MOBEPXHOCTD
penbca M3HALIMBACTCS, MpUUYEeM OCOOCHHO CHUJIbHO Ha KPUBOJIMHEHHBIX ydacTKax
nyTeil B OOKOBOM 30HE KOHTaKTa ¢ KojiecoM. JIJisi yMEHbIIIEHUs] TPEHUsI OOBIYHO
UCTIOJIb3YIOTCSI CMAa304HbIE MaTepualbl, HO C HEJAaBHErO0 BPEMEHU OBLIM HAayaThl
WCCJICIOBAHUS TI0 HAHECEHUIO Ha PEIhC aHTU(PUKIIMOHHBIX TOHKUX TMOKPBITHIA. B
paMKax »dTUX paboOT ¢ UCHOIb30BAHUEM METOJOB MEXaHUKU KOHTAKTHBIX
B3aMMOJICHCTBUI M TEXHOJIOTMM METO/Ja KOHEUYHBIX 3JIEMEHTOB OBLJIO MPOBEICHO
KOMIIBIOTEPHOE MOJEIMPOBAHUE TMPOLECCa HHACHTUPOBAHUS TPEXCIONHOTO
oOpa3nia MHACHTOpPAMHM Pa3IU4YHOM (GOpMBI U B MPEANOJIIONKEHUSIX aOCOIOTHO
XKeCcTkoro u JaedopMupyemMoro marepuanoB uHAEHTOpa. JlaHHble 3amauu
NPEJICTABISAIOT MHTEpEC JUIsl peuieHusi MpoOJEMbl CO3/IaHHUS MHOTOCIONHOTrO
CaMOCMA3bIBAIOIIETOCS TMOKPBITUS, COAEPIKAIIEr0 CTPYKTYPHO-HEOJHOPOIHbBIE
CUJIOBbIE U AHTU(PPUKIMOHHBIE HAHOCTPYKTYPUPOBAHHBIE CJIOU CO CBOMCTBaMU
OJIOKMPOBKU HETATUBHBIX CETPETallMOHHBIX SIBJICHUN B METALJIE KOJIeca U pelibea.

[lonyuyeHHbIE pe3yNlbTaThl HATYPHBIX U BBIYMCIUTEIBHBIX 3KCIEPUMEHTOB
0 MHUKPO- U HAHOMHACHTUPOBAHUIO MOTYT JIEKAaThb B OCHOBE METOOB
OMpENICNICHUs] MEXaHUYECKUX CBOWCTB CTPYKTYPHO-HEOJHOPOJHBIX TE€l C
HAHOCTPYKTYPUPOBAHHBIMHU MOKPHITUAMU. KOHEUHO-32JIEMEHTHBIN aHAIU3 3a/1a4 O
KOHTaKTHOM B3aWMOJICCTBUU MUKpPO- WJIM HAHOMHAEHTOpPA U MHOTOCIOMHOTO
OCHOBaHHUS TO3BOJIAECT MCCIIEIOBATh HAMPSKEHHO-e(HOPMUPOBAHHBIE COCTOSIHHUS,
JaTh PEKOMEHJAIUU O pa3Mepax M MEXaHUYECKHUX CBOMCTBAX HEOJHOPOJHBIX
OCHOBaHUM, a TakXe MOBBICUTH A()PEKTUBHOCTH OMPEACICHUS MEXaHUYECKUX
CBOMCTB CTPYKTYPHO-HEOAHOPOIHBIX MOKPBITHM.



BJIUSAHUE NAPAMETPOB ®PUKIITUOHHOM OBPABOTKHU
HA CTPYKTYPY U CBOMCTBA JIABEPHOI'O
HOKPBITUA IIT'-CP2
THE INFLUENCE OF THE PARAMETERS OF FRICTIONAL
TREATMENT ON THE STRUCTURE AND PROPERTIES OF PG-SR2
LASER COATING

H.H.Co0osneBa — aci., unx., A.B.MakapoB — 1.T.H., 3aB.J1a0.,
M. IO.MajapIruia — X.T.H., C.H.C.
Nucturyt mammnoseaenust YpO PAH, ExarepunOypr, Poccus

Abstract. The influence of the parameters of friction treatment (indenter material,
cutting-coolant technological environment, loading and friction coefficient) on
phase composition, surface finish, microhardness and wear resistance of PG-SR2
Cr-Ni-coating surface has been investigated. The increasing surfacing resistance to
mechanical attack after friction treatment has been found.

AnHOTanmsa. HccnenoBaHo BIMSIHUE MapaMeTpoB (PPUKIHUOHHONW 00pabOTKU
(MaTepuial HMHJIEHTOpa, CMa304YHO-OXJAXJAIoIIasi TEXHOJOTWYecKas cpena,
Harpy3ka u Ko3(d@uuueHT TpeHus) Ha (Ha30BbIl cOCTaB, IIEPOXOBATOCTD,
MHUKPOTBEPAOCTh W HM3HOCOCTOHKOCTh ToBepxHOcTH Cr-Ni mokpertus I1T-CP2.
VYCTaHOBIIEHO TMOBBIIIEHUE COMPOTUBIICHUS TMOBEPXHOCTH MEXaHHUUECKOMY
BO3JICHCTBHUIO TIOC)IE (PPUKITMOHHON 00pabOTKHU.

NHIAEHTUPOBAHHUE ITIOJIMMEPHBIX KOMIIO3UTOB
C HAITIOJIHUTEJIAMMU B BUJIE YIVIEPOAHbBIX TPYBOK
N YABTPAAUCIIEPCHBIX AJIMA30B
INDENTATION OF POLYMER COMPOSITES WITH NANOTUBE
AND ULTRADISPERSED DIAMONDS INCLUSIONS

M.A.C[)pOHﬂ1 — H.C., C.h.AnexceeBa’ — 1.T.H., 3aB. JabopaTopuei,
I/I.B.BHKTopOBal‘2 — K.T.H.
! Nuctutyt MmammHoBenenus: um.A.A.binaronpasosa PAH, Mocksa
2 YuuBepcureT Kiemcona, r. Kiiemcon, CIIA

Abstract. The presented work is devoted to the investigation of strain
characteristics of composites polymer - carbon nanotubes and polymer - ultra
dispersed diamonds materials by indentation methods.

AnHHoTanms. PaGorta mocsiieHa U3y4eHHUIO Ie()OPMAIMOHHBIX XapaKTEPUCTUK

KOMITIO3UTHBIX MATCPHUAJIOB IIOJIMMCD - YIJICPOIHBIC HaHOTPY6KI/I, [MoJIMMEep -
YIABTPAAUCIICPCHBIC aJIMA3bl MCTOAAMU NHACHTUPOBAHUA.
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PASPABOTKA METOJ0OB CO3JAHUSA ®YHKIINOHAJIBHbBIX
HAHOCTPYKTYPUPOBAHHBIX MATEPUAJIOB HA OCHOBE
MHOI'OCTEHHBIX YIVIEPOAHBIX HAHOTPYBOK
DEVELOPMENT OF METHODS FOR THE CREATION OF
FUNCTIONAL NANOSTRUCTURED MATERIALS BASED ON
MULTIWALLED CARBON NANOTUBES

A.A. MockBHYeB — C.H.C., K.T.H., A.H. MockBHYeB — 3aB. J1a0., K.T.H.
denepanbHOE TOCYIapCTBEHHOE OIOHKETHOE YUPEKACHUE HAYKH
HNuctutyT npobdnem MammHoctpoeHust PAH

Abstract. Currently much attention is given to the physical, chemical and
mechanical properties of multiwalled carbon nanotubes. We plan to develop the
fundamentals of creating new nanostructured materials for separation of liquid
media by radially oriented multiwall carbon nanotubes in which the working
surface will be the inner channel of the nanotubes.

AHHOTanusA. B Hacrosiee BpeMsi OOJbIIOE BHUMAHHUE YJIENSAETCS UCCIEI0BAHUIO
(GUBUKO-XMMUYECKHUX W MEXaHMYECKUX CBONCTB MHOTOCTEHHBIX YIJIEPOIHBIX
Hanotpyook (MVYHT). B MHucturyre mnpobOirem MamuHoctpoeHuss PAH
IIaHUPYETCS pa3paboTka byHIaMEeHTAIbHBIX OCHOB CO3/IaHUS
HAHOCTPYKTYPUPOBAHHBIX MATEPUATIOB I pa3/leNICHUs KUJKUX Cpell Ha OCHOBE
panuansHO opueHTHpoBaHHBIX MYHT, B KOTOphIX paboyeil MOBEpXHOCThIO OyAeT
SBJIATHCSI BHYTPEHHUN KaHAJ HAHOTPYOOK.

CO3JIAHUE JIEMEHTHOM BA3bI TEXHOJIOTMYECKHUX
MPOLIECCOB U3IrOTOBJEHUSA JETAJIENA
CREATE THE ELEMENT BASE OF TECHNOLOGICAL PROCESSES
OF MANUFACTURING OF DETAILS

A.M.Ap3b10aeB — Hay4YHbII COTPYIHUK
NIIAIL PAH

Abstract. Creation of modules of technological processes and the technological
means of equipment and assembly workplaces considered. The modules use for
creation of competitiveness of machine assembly manufacture.

AHHOTanudA. PaccMOTpeHO CO3/1aHME MOJYJIENM TEXHOJOTHYECKHX IMPOLECCOB,
TEXHOJIOTUYECKUX CPEACTB OCHAIICHHWS W pabOYuX MECT, KOTOPBIE MO3BOJISIIOT
OXBaTUTh BCIO TMPOU3BOJCTBEHHYIO II€MIOYKY HA MOJYJIbHOM YypOBHE, 4TO
CIIOCOOCTBYET CO3JaHUIO KOHKYPEHTOCIIOCOOHOTO MeXaHOCOOPOYHOTO
IIPOU3BOJCTBA.
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MOJIEJIMPOBAHUE TEXHOJIOTMYECKUX HAIPSIKEHU
N JE®OPMAIINI ITPU N3TOTOBJIIEHUN U3JEJIUN
N3 KOMITO3ULIMOHHBIX MATEPUAJIOB METO/I0OM
BAKYYMHOMW UHO®Y3UU
MATHEMATICAL SIMULATION OF PROCESS-INDUCED STRESSES
AND DEFORMATIONS IN FRP COMPOSITES MANUFACTURED BY
VACUUM INFUSION

A.A. Ca(l)onz.1 — K.T.H., c.H.c., 1.B. Ceprenqu2 - K.(b.-M.H., C.H.C.,
A.1O. Koncrantunos® - K.T.H., C.H.C.
1I/IHCTI/ITyT MamnHoBeneHus uM.A.A.bnaronpasoBa PAH, Mocksa

’HUU mexanuku MI'Y

*HUU mexanuku HHT'Y
Abstract. Work is devoted mathematical models for simulation of process-induced
stresses and deformations in FRP composites manufactured by vacuum infusion.
The developed models were essential to establish a clear understanding of the resin
behaviour during the processing conditions. A simplified mechanical constitutive
model, applicable for a curing composite, was derived in incremental form. The
model was implemented in general purpose FE-program.

AHHoOTanud. [Ipy monuMepusalnu KOMIO3UTa C TEPMOPEAKTUBHON MaTpHUIICH B
U3/IEJIMM BO3HUKAIOT OCTATOYHBIE TEXHOJIOTMYECKUE HAIMPSHKEHUS M UCKAXKEHHS
dbopmbl. [l onucaHusi TOBEAEHUS KOMIIO3UTa B IIpOlleCCE 3aTBEpJEBaHUs
HEOOXOAMMO YUYUTHIBATH OCHOBHBIE MPOIECCHI: TEMMEPATYPHYIO U XUMHUYECKYIO
nedopMaIuio, BeIIEJICHUE TETUIA B MPOIIECCe MOTUMEpPHU3allii, U3MEHEHHE CBOWCTB
Marepuana. B pabore omnucaH alropuTM YHUCIEHHOTO MOJEIHMPOBAHUS ATUX
SBJICHUA HAa OCHOBE YIIPOLIECHHBIX BA3KOYNPYTUX ONPEACISAIOIINX COOTHOILICHUM.
Mopenb Obl1a peain30BaHa B KOHEUHO-AJIIEMEHTHOM IaKeTe.

MOIEJIUPOBAHUE KMHETUKHU POCTA ®A3
A30TUPOBAHHBIX CJIOEB
MODELING OF GROWTH KINETICS OF NITRIDED LAYERS
PHASES

A.C. CaseabeBa — cryq., H.II. KinoukoB — acri.,
M.I'. KpykoBu4 — 1.T.H. Ipod.
MOCKOBCKHI rOCYyJapCTBEHHBIN YHUBEPCUTET MyTEH COOOIIEHNUS

bstract. Algorithm was developed for calculation of the growth kinetics of the
itrided layer, allowing to determine the phase composition of the layer under the
Iven conditions.

HHOTanudA. bpul  pa3paboraH anropuT™M pacuera KHUHETHUKH pocTa ¢a3
JOTUPOBAHHOIO CJIOSl, TO3BOJISIIOIIUNM ©€3 JOMOJIHUTENBbHBIX JKCIEPUMEHTOB
apenenuTh (pa3oBbIi COCTAB CIOS MPU 33a/IaHHBIX YCIOBUSIX.
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CEKIMUA 2.
IIpOYHOCTDH KMBYUYECTH U
0e30IMacHOCTL MAIlIUH



NCCIEAOBAHUE JUHAMUKU BHYTPUTPYBHOI'O
MAT'HUTHOTI'O JE®EKTOCKOIIA
STUDY OF THE DYNAMICS OF IN-MAGNETIC DETECTOR

A.B. AkcénoB - acnupant, B.U. lllepdakoB - K.T.H., T01I.
MOCKOBCKHI TOCY/IapCTBEHHBIN MAIIMHOCTPOUTENbHBIN YHUBEpcUTET « MAMMN»

Abstract. The most effective method of control and diagnostics of technical state
of pipelines is pipe inspection method - a pass in the pipeline magnetic detector. In
this paper a dynamic model of the device for the diagnosis of gas lines and the
corresponding mathematical model, based on a study of oscillatory processes
apparatus moving through the pipe.

AnHoranusi. HaumbGonee 5>(Q(GEeKTHBHBIM METOJOM KOHTPOJII W JHATHOCTHUKU
TEXHUYECKOTO COCTOSHUS TPYyOOIPOBOJIOB CUMTACTCS METOA BHYTPHUTPYOHOU
WHCIICKIINM — TPOMYCK BHYTPU TPYyOOIPOBOJA MATHUTHBIX AehEKTOCKOIOB. B
paboTe moCTpoeHa TUHAMHYECKas MOJENb ammapaTa Ajs JUarHOCTHKU Ta30BBIX
MarucTpajied M COOTBETCTBYIOIIAs €l MaTemMaThyeckas MOJellb, Ha OCHOBE
KOTOpPOW TPOBEIEHO HCCIIEOBAaHUE KOJIEeOATENbHBIX MPOIECCOB ammapara mnpu
JBI>KCHUU TI0 TpyoOe.

AHAJIN3 HANTPSIKEHU B TPOMHUKOBBIX
COEJIVMHEHUAX TPYBOITPOBOJA C KOHUYECKUM
OTBOJIOM OT JEUCTBUS N3TrNBAIOILIETO MOMEHTA
STRESS ANALYSIS OF PIPE TEE CONNECTIONS WITH CONICAL
BRANCH SUBJECTED TO BENDING MOMENT LOADING

C.A.I'aBpenkoB — maructp, acn., A.H.bepkos — acm.
®enepalibHOE rOCYAAPCTBEHHOE OIOKETHOE 00PA30BATEIBHOE YUPEKICHUE
BBICILIETO TTPO(EeCCHOHANBEHOTO 00pa3oBaHusi MOCKOBCKHIT rOCyapCTBEHHBIM

uHaycTpuaibHelil yausepcutet (OI'BOY BIIO MI'MY)

Abstract. The elastic stress analysis of tee pipe connections with conical branch
under moment loading was performed. The connection is considered as the
cylinder-cone shell intersection. Stress analysis of shell intersections subjected to
the bending moment was realized using the finite element method and thin shell
theory.

AHHOTAauMsl. BBINIOTHEH pacyeTHBIM aHaiW3 HANPSOKEHWHM B COCAUHECHUSX
TpyOONpOBOJla C KOHUYECKAM OTBOJOM, KOTOPBIE pacCMaTPHUBAIOTCS Kak
nepeceKarommecs: HWIMHAPUYECKass M KOHMYecKas o000J04ku. PaccMoTpeHsI
OCOOCHHOCTH KOHEUHO-AJIEMEHTHOI'O MOJICIIMPOBAHUS COCIMHEHUS, TTPEICTABICHBI
pe3yJIbTaThl AHAIW3A BIUSHUS yIJla KOHYCHOCTM M YIJla HAKJIOHAa OTBOJA Ha
MaKCHUMaJIbHBIC HANPSHKCHUS B 000JI0YKaX IIPH HArPY>KEHUHU MOMCHTOM.
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HOJYYEHUE XAPAKTEPUCTUK BBIHOC/IMBOCTH
KOHCTPYKHUOHHOI'O MATEPUAJIA C IPUMEHEHUEM
ABYX PACHETHbBIX METOJ10B
THE DETERMINATION OF STRUCTURAL MATERIAL'S FATIGUE
CHARACTERISTICS BY TWO CALCULATION METHODS

M.I/I.Fpeﬁémmna1 — UHX., M.C.BeasieB’— K.T.H., B.H.C.,
M.A.Fopﬁoneu2 — HA4.CEKTopa,
'OI'VII BUAM, YHHBEPCUTET MAITMHOCTPOCHUS
2OI'VII BUAM

Abstract. The determination of fatigue characteristics by two different methods is
presented. The fatigue limit of a structural material was determined by the least-
squares method and the step-by-step stress change method («staircase» method).

AHHOTanmss. B 1gaHHOW paboTe M3I0KEHO TOJNYyYeHHE XapaKTePHUCTHUK
BBIHOCJIMBOCTH  JABYMS  pa3MYHbIMU  criocobamu. Ilpemen  BBIHOCIHUBOCTH
KOHCTPYKIIMOHHOTO MaTepuana OBLI ONpENeNICH C HCIOJIb30BaHUEM METO]Ia
HAMMEHBIINX KBaJPaTOB U METOAA CTYNEHYATOr0 M3MEHEHUs Harpy3ku (MeTojia
«JIECTHHULIBI ).

YIYUHIEHUE SKCIIVIYATAIIMOHHBIX XAPAKTEPUCTHUK
ITPOTEKTOPHbBIX PE3UH IYTEM BBEJAEHUA B COCTAB
HAHOIIOPOUIKA ITPUPOAHOI'O I'PA®UTA
IMPROVE THE PERFORMANCE OF THE TREAD RUBBER BY
INTRODUCING NANOPOWDERS OF NATURAL GRAPHITE

I'.B. Kouknna' — acrm., I'.T. prmemcol‘ 2 _ATH, npod., r.H.c.
! CuGupcKuii Tocy1apcTBEHHbIH a3POKOCMUUECKUIT YHHBEPCHTET UM. aKaIeMHKa
M.®. PemerneBa, KpacHosipck
2 NuctutyT Beruncautenpsnoro moaenuponanus CO PAH, KpacHosipck

Abstract. Examines the use of natural graphite nanopowder in the tread rubber
used to make truck tires, and studied its effect on the properties of the tread rubber.

AHHOTanus. PaccMOTpEeHO MCIOJIB30BaHNE HAHOIMOPOIIIKA MPUPOJTHOTO TpaduTa B

COCTAaBC IMPOTCKTOPHBIX PE3HUH, UCIIOJb3YCMbIX IJIA U3IOTOBJICHUA I'PY30BbIX IIIHH,
N UCCJIICOAO0BAHO €TI0 BJIMAHUC HA CBOMCTBA MMPOTCKTOPHLIX PC3UH.
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NCCIEAOBAHUE HAITPAXKXEHHO-AE®OPMUPOBAHHOI'O
COCTOAHMUA CIIVIOIIHOI'O HUJIMH/IPA
ITPU TEMIIEPATYPHOM, MEXAHUYECKOM
N PAAMAIIUOHHOM HAI'PY’KEHUH
RESEARCH INTENSE THE DEFORMED CONDITION OF THE
CONTINUOUS CYLINDER AT TEMPERATURE, MECHANICAL AND
RADIATING LOADING

A.HU. Bepemeitunk — H.C.
bpecTckuil rocy1apCTBEHHBIM TEXHUUYECKUN YHUBEPCUTET, I'. bpecT, benapyce

Abstract. The solution of a task on determination of tension and deformations of
the homogeneous infinitely long cylinder which is exposed to influence of
radiating, temperature loading and external pressure is considered. The system of
the differential equations of balance in movings is received and analytically 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.

AHHoOTanusA. PaccmaTpuBaeTcsl pelieHre 3a1a4u MO ONPEACIICHUIO HANPSIKEHUN 1
nedopmalii 0OJHOPOAHOr0 OECKOHEYHO AJMHHOTO IWJIMHAPA, MOJABEPrarolerocs
BO3JICHCTBUIO PAJIMAIIMOHHOMN, TEMIIEpAaTypHOU HArPYy3KH M BHEIIHEIrO JIaBJICHUS.
[lonyyeHa u aHaIUTUYECKHU pelleHa cucTema MudepeHIMaTbHBIX YpaBHEHUN
paBHOBecHs B iepeMenieHusax. s GuKcupoBaHHOTO 3HAYEHUSI BPEMEHHU HaWICHBI
3HAUEHUs KOMIIOHEHT HamNpsKeHUs u  JedhopMariuii B 3aBUCHMOCTH OT
KoopauHatel. McciienoBaHa X 3aBUCHMOCTh OT BPEMEHU OOJIyYEHHS U CBOMCTB
Marepuania.
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HUCCJEJIOBAHUE MEXAHUYECKHNX CBOMCTB
BUOKOMITIO3UTOB C KPUBOJIMHEWHOM
AHU3OTPOITUEN
RESEARCH OF MECHANICAL PROPERTIES OF BIOCOMPOSITES
WITH CURVILINEAR ANISOTROPY

A.B. ManaxoB — acn., m.H.c., A.H. [ToaunoB — 1.1.H., ipod.
Nuctutyt MmammmHoBeaeHust uM. A.A. braroupasosa PAH

Abstract. This paper presents an optimization method of composite structures that
are under complex non-uniform stress state. The solution is based on a study of the
structure of biocomposites — optimal natural structures such as, for example, wood.
The approach describes changing the straight fibers in the similar curvilinear fibers
of wood.

AHHOTanmsa. B palGore mnpeacTaBieH METOA ONTUMH3AUUMU  KOMIIO3UTHBIX
CTPYKTYp, HaXOIAIIMXCS B HEONHOPOAHOM HANPSLDKEHHOM COCTOSHHM. Permrenne
OCHOBAaHO Ha HCCJIEAOBAHUM CTPYKTYpPbl OHMOKOMIIO3UTOB — ONTHUMAaJbHBIX
NPUPOJAHBIX KOHCTPYKLMM, TaKUX Kak, Hanmpumep, apeBecuHa. CyTb moaxozna
COCTOUT B TOM, YTOOBI 3aMEHUTH MPSMOJIMHEHHYIO YKJIAJIKy BOJOKOH Ha CXOXYIO

KPUBOJUHEHHYIO YKJIaAKy APEBECHUHBI.
Paboma svinonnena npu ¢punancosoii noodepscke PODU (epanm Ne mon_a 12-08-31323)

YUCIEHHOE MOAEJIUPOBAHHUE PACTAHYTbBIX
CTAJIBHBIX OBPA3IIOB C BOKOBBIMHU U-OBPA3HBIMU
BBIPE3AMHA
NUMERICAL SIMULATION OF STEEL SPECIMENS WITH STRETCH
SIDE U-SHAPED NOTC

A.E.Moiiceiiuuk — maructpanTt, FO.B.BacuiaeBuu - 1.¢.-m.H., npod.
BHTY, Munck, benapych

Abstract. The preliminary results of numerical modeling of the stretched steel
specimens with a lateral U-shaped notches (simulation of structural and
technological defects) in the software environment of ANSYS, analyzed the
possibility of increasing convergence of simulation results with experimental data.

AnHoTtanmsi. [lpuBomsaTcs  mpeaBapuTelIbHBIE  PE3YJIbTAaThl  YHUCICHHOTO
MOJICJIMPOBAHMS PACTAHYTBHIX CTaJbHBIX 00pa3loB ¢ OokoBbIMH U-0Opa3HbIMHU
BbIpe3aMH  (MMHTAIMsl  KOHCTPYKTHBHO-TEXHOJIOTHYCCKHX  JTe(EeKTOB) B
nporpaMmMmHoii  cpere  ANSYS, aHanu3MpyroTCS BO3MOXKHOCTHU  ITOBBIIICHHUS
CXOJIMMOCTH PE3yJIbTaTOB MOJICIIMPOBAHMS C OTIBITHBIMU JIAHHBIMH.
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HANPSIKEHHO-IE®OPMHUPOBAHHOE COCTOSIHUE
NJIMHHOM IMOJIOCHI C OTBEPCTUSAMU
INTENSE THE DEFORMED CONDITION OF THE LONG STRIP
WITH OPENINGS

A.N. Bepemeituuk — H.c., B.B. I'ap06a4eBckmuii - H.C.
bpectckuil rocy1apCTBEHHBIN TEXHUUYECKUM YHUBEPCUTET, I'. bpecT,
benapych

Abstract. Research intense the deformed condition of a long symmetric strip with
the openings, the uniform planimetric loading loaded on the ends is carried out.
The numerical decision is carried out by a method of the boundary integrated
equations by means of the developed program, and also a method of final elements
with use of the ANSYS computer system. Distributions of tension and
deformations in any point of a body are received. Qualitatively fields of tension
and the deformations, found in two ways, don't differ.

AnHoTanms. IIpoBeneHo wuccienoBaHWe — HaNpPSKEHHO-IE(POPMUPOBAHHOTO
COCTOSIHMS JUIMHHOM CUMMETPUYHOM IIOJIOCHI C OTBEPCTUSIMU, HATPYKEHHOU II0
KOHIIaM PaBHOMEPHON KOHTYPHOM Harpys3koul. YuciieHHOE penieHue MpOBOIMUTCS
METOJIOM T'PAHMYHBIX HMHTETPAIbHBIX YPAaBHEHUU C MOMOLIBIO pa3pabOTaHHOU
IIPOTPaMMBI, a TaKXX€ METOJOM KOHEYHBIX DJJIEMEHTOB C IPUMEHEHUEM
BbIUMCIUTENbHOTO  KoMIuiekca  «ANSYSy.  Tlomydyensl — pacmpenesieHus
HanpspkeHuit u  gedopmanmii B 000 Touke Tena. KauecTBeHHO Mo
HanpspKeHU U nedopmanuii, HaiiieHHbIe ABYMsI ClIOCO0aMu, HE OTIUYAIOTCS.
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METOJIUKA ITPOBEJIEHUSI UCITBITAHUM HECYIIIUX
KOHCTPYKIUIA AI'PETATA JIJISI TPAHCIIOPTUPOBKHU
JJIMHHOMEPHBIX I'PY30B
TEST IMPLEMENTATION METHOD OF LONG-LENGTH CARGO
TRANSPORTATION UNIT BEARING STRUCTURE

ILII. MumnH — unxenep, FO.A. PoMmaHOB — HayalbHUK OTIEICHHUS,
E.A. CrenanoB — BeAylIuil HHXXEHEP-KOHCTPYKTOP,
C.E. AnekcanapoBa — HHXXEHEP-KOHCTPYKTOp 1 kareropuu
Ounmnan OI'VII “IIDHKN” — HUU CK um. B.I1. bapmuna

Abstract. Factory test implementation method of long-length cargo transportation
unit frame is considered is this paper. The test implementation method carries out
for unit functionality confirmation with a glance of the strength analysis and for
unit confirmation test to required guideline.

AHHoTaumus. B pabore paccMoTpeHa MeTOIMKAa TMPOBEACHHS 3aBOJICKHX
UCIIBITAHUWA paMbl arperara sl TPAaHCHOPTUPOBKU JJIMHHOMEPHBIX TIPY30B.
JlaHHBIN BUJ WCIBITAHUN TPOBOIUTCS IS MOATBEPKICHUS PabOTOCTIOCOOHOCTH
arperata C y4eTOM IPOBEJCHHOIO0 aHAJIW3a MPOYHOCTH, A TAKXKE Ui MPOBEPKHU
COOTBETCTBHUSI arperata TpeOyeMbIM HOPMaM.

YTOUHEHHASA MATEMATHYECKASA MOJEJIb AIIITAPATA
IIMKII110 JJIA ITPAMOI'O UHTET'PUPOBAHUA
YPABHEHUI IBUXKEHUUS ITPU COYIAPEHUU BATOHOB
REFINED MATHIMATICAL MODEL OF CUSHIONING UNIT
PMKP110 FOR FORTH INTEGRATION OF MOTION EQUATIONS AT
CARS COLLISION

M. A. OabmeBckasi — accucteHt, A. A. OJbleBCKUH — K.T.H., JOII.
bpsiHCKHI TOCYAaPCTBEHHBIA TEXHUYECKUN YHUBEPCUTET

Abstract. For cars collision suggested to use forth integration of motion equations
based on detailed finite elements model of cars and loads. To account cushioning
units (such as PMKP110) we used mathematical models, including deformation of
body during operation. We got forces function which closely fit the experiment.

AnHoTanuda. [Ipennaraercss UCNONB30BaTh ISl COYyAApEHUs BaroHa ¢ Tpy30M
npsMOe UWHTETPUPOBAHUE ypaBHEHUN [JIBJKCHHSI Ha OCHOBE TMOAPOOHBIX
KOHEYHORJIEMEHTHBIX MOJIEJIE BaroHoB M rpy30B. JlJId ydeTa MOTIOIIArOLIUX
armapatoB  (tuma [IMKII110) wucnons3yroTcss MaTeMaTHYECKHE MOJICIH,
yuuThiBatomue jAedopMmanuu  Kopmyca B - mporiecce  paboTel.  [lomydensr
3aBUCUMOCTH CHJI, XOPOIIO COOTBETCTBYIOIINE IKCIIEPUMEHTAM.
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OLHEHKA ®OU3NKO-MEXAHUYECKOI'O COCTOAHUA
MOBEPXHOCTHOI'O CJIOA JETAJIEH IO HAKOIVIEHHOH
SHEPI'MU JIJE@OPMALIMU TPU MEXAHUYECKOM
OBPABOTKE
EVALUATION OF PHYSICAL AND MECHANICAL SURFACES
PROPERTIES THROUGH THE STORED ENERGY OF
DEFORMATION WHEN MACHINING

B. ®. be3bsa3blunblii - 1.T.H., pod., M. B. Tumodees - x.T.H.,
M. A. IIpoko¢beB - K.T.H.
Pr16uHCKMI TOCYIapCTBEHHBIN aBUAITMOHHBIA TEXHUYECKUN YHUBEPCUTET
umenu I1. A. ConoBneBa, T. PeiOunck, Poccust

Abstract. This article is devoted to the question of the determination hardening
materials when machining and deals of physical and mechanical surfaces
properties through the stored energy of deformation and its relationship to the total
energy of the cut.

AnHoTamua. B pabore  paccmaTpuBalOTCS ~ BONPOCHL  YIPOYHEHHUS
o0pabaTbIBaeMbIX MEXaHWYECKOM 00pabOTKONM MarepualioB W OIeHKAa (PU3UKO-
MEXaHUYECKOTO COCTOSIHUSI TMOBEPXHOCTHOTO CJIOSI JeTalie MO HaKOIJICHHOU
sHepruu aedopMairu U €€ B3aMMOCBSI3H C 00IIei SHepruel pe3aHus.

OCOBEHHOCTHU NPOEKTUPOBAHUA KOMIIO3UTHBIX
BAJIOK C PASOPUEHTAIIMEM BOJIOKOH
FEATURES OF COMPOSITE BEAM DESIGN
WITH FIBER DISORIENTATION

B.B.llla6anun — acn., H.A. Tarych - K.T.H.
Nuctutyt MmamnHoBeaeHust uM. A.A.bnaronpasosa PAH

Abstract. In the article on the elementary instance of a cantilevered beam it is
shown some features of composite elastic elements design with account of fibers
disorientation effect.

AHHOTaumus. B craTthe Ha mpocTOM TpUMEPE KOHCOJHbHOM OanKku IMOKa3aHbI
OCOOEHHOCTH TMPOCKTUPOBAHUS KOMIIO3UTHBIX YIPYTHX JJIEMEHTOB C YYETOM
BO3HUKAIOIIEH B Tiporiecce mpoGuInpoBaHUU pa30pUEHTAIIMN BOJIOKOH.

Paboma evinonnena npu ¢punarcosoti noodepacke PODPU (epanm Ne 12-08-00259-a)
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TEXHOJIOI'MYECKHUE OCOBEHHOCTHA
I'A30ANUHAMMUYECKOI'O HAIIBIVIEHUA MEJIA
TECHNOLOGICAL SINGULARITIES GAS-DYNAMIC COPPER
SPRAYINGS

M.C.Ilyraués - 1.c., .'B.MOCKBUTHH - ]I.T.H., TIpo(., 3aB. J1a0.,
B.E.Apxunos - K.T.H., BeJ. H.C., A.®.Jlongapckuii - K.T.H., C.H.C.,
A.®.MeabllIaHOB - BEJl. HUHXK.

NMAIII PAH

Abstract. Use gas-flame, plasma and other methods of drawing of coverages, as a
rule calls a warming up of details, a modification of properties and geometries that
leads to additional expenditures on the subsequent thermal and-or machining.

The method "cold" gas-dynamic sprayings (CGDS) allows to plot on a surface of
articles manifold coverages without an essential warming up of a substructure.
Hardness of the copper gained by a method "“cold" gas-dynamic of a spraying
depends on temperature, the charge of a dust, distance from a nozzle to a surface
and a transition velocity and as from a time of a spraying and can attain 1200-1300
MPa that matches to hardness of "firm" yellow metal, that is that which has extent
of a strain from 30 % to 50 %.

AHHoTanusA. Vicnoyiib30BaHUE Ta30IJIAMEHHOTO, TJIA3MEHHOTO U APYTUX METOI0B
HAHECEHUs TOKPBITUH, KaK MPaBWJIO BBI3BIBAET Pa3orpeB JeTajiei, M3MEHECHHE
CBOMCTB M TE€OMETPUU, YTO MPUBOAUT K JIONOJHHUTEIIbHBIM 3aTpaTaM Ha
MOCJICAYIONIYIO TEPMHUYECKYIO W/WIH MEXaHUUYECKYI0 00padoTKY.

Merton «xonogHoro» razoaumHamuueckoro HambuieHus (XI'JIH) mno3BosseT
HAHOCUTh HAa TIOBEPXHOCTh M3JICIMM  pa3HOOOpa3HbIE  TOKPBHITHS  0e3
CYIIECTBEHHOI'O Pa30TrpeBa MOJIOKKH.

TBEPAOCTH MeEOM, MOIYYEHHOM METOAOM «XOJOAHOr0» Ta30JUHAMUAYECKOTO
HaIbIJICHUS 3aBUCUT OT TEMIIEPATYPhl, pacxoja MOPOIIKA, PACCTOSIHUS OT COTLIa J0
MOBEPXHOCTH M CKOPOCTU MEPEMENICHMS, a TaK >K€ OT BPEMEHHM HANbUICHUS U
MoxeT gocturarb 1200-1300 MIIa, 4To COOTBETCTBYET TBEPAOCTH «TBEPIOM»
JaTyHHU, TO €CTh TOM, KOTOpast uMeeT creneHs aedopmarmu ot 30% 10 50%.
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MOAEJINPOBAHUE OBTEKAHUA
MHOI'OKOMIIOHEHTHBIX KOHCTPYKIIUH METOJIOM
JIMCKPETHBIX BUXPEW HA IPUMEPE PSIJIA TPYBOK

SIMULATION OF FLOW OF MULTICOMPONENT
STRUCTURES BY THE METHOD OF DISCRETE VORTICES ON THE
EXAMPLE OF THE TUBE-ROW

A. B. Camoasbicos - acrn., H. I'. Baasec - k.1.H., C. M. KamiyHosB - 1. T. H.
NucTutyT MammmHoBenenust um. A.A.bnaronpasosa PAH

Abstract. Proposed numerical experiment model with use of Modernized Method
of Discrete Vortices is ready to be applied for the full reproduction of the main
tube-bundle vibration excitation mechanism as hydroelastic excitation. Elaborated
mathematical model is applied on the base of known experimental data to calculate
stability curve for the real tube-row. Stability curve are in a good agreement with
experiment results.

AnHOTanusa. Ha ocHOBe MMEIOMMXCS SKCHEPUMEHTANIbHBIX JAHHBIX MPEaIOkKeHa
MaTeMaTH4ecKas MOJEIb TUAPOYIPYToro Bo30YKAeHUs KojieOaHU mydyka TpyOoK
BHEIIIHUM TONEPEYHbIM NOTOKOM. J[aHHasi Mojenb, OCHOBaHHAs Ha MPUMEHEHUU
METOJ1a JUCKPETHBIX BUXPEW, MPUMEHEHA ISl pacuyeTa KPUBOU YCTOMYMBOCTH JJIS
KOHKpeTHOro psga TpyOok. IlomyyeHHass KpuBasi yCTOMYMBOCTH XOPOIIO
anMpOKCUMHPYET IKCIEPUMEHTATIbHbBIE JJAHHBIE.

OLHEHKA BE3OITACHOCTH NACCA’)KUPCKHUX BAT'OHOB,
OBOPYJAOBAHHBIX MOJAEPHU3NPOBAHHBIMH
MEKXBAI'OHHBIMHU CBA3AMHU
PASSENGER CARS EQUIPPED MODERNIZE
BETWEEN CARS BONDS

E.C. YeuysuH — acnupaHT
BpsiHCckuii rocynapcTBEHHBIN TEXHUYECKUN YHUBEPCUTET

Abstract. Safety of the carriages arranged with intercarload links without buffer
devices with in addition fixed suppressors of oscillation of wobble is evaluated. The
estimation is executed by methods of solid-state mathematical simulation. Rational
parameters of a suppressor of oscillation of wobble are justified.

AnHoTanus. OneHeHa 0€30MaCHOCTh MACCAKUPCKUX BAroHOB, 00OPYIOBaHHBIX
MEXBaroHHbIMU  CBSI3SIMM  0e3  Oy(epHbIX YCTPOHCTB C  JIONOJHUTEIBHO
YCTAHOBJICHHBIMU racuTessiMu  kosieObanust BuiasiHus. OlleHKa BBINOJIHEHA
METOJAaMU TBEPJOTEILHOTO MaTeMaTUYecKoro MojenaupoBaHusi. OOOCHOBAHBI
palnMoHaIbHbIE TapaMeTPhl racUTeNsl KoJieOaHusT BUIISTHHUSL.
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IMAPAMETPUUYECKHNHN AHAJIN3 BIIMSIHUS KOJIBIIEBON
HAKJIAJIKYW HA TPEJEJBHYIO HATPY3KY COCVYIA
TABJIEHUS C TIATPYBKOM
PARAMETRIC STUDY OF INFLUENCE CIRCULAR PAD ON
PLASTIC LIMIT LOAD OF PRESSURE VESSEL WITH NOZZLE

B.H. CronuHcKHii™ — I.T.H., ipod., A.K. ®oxun’ — VHKEHEP-KOHCTPYKTOP
' ®BIOY «MI'MY»
3A0 «Cmaptex»

Abstract. The main purpose of this work was the investigation of a local
reinforcement in the form of the circular pad on plastic limit load in the pressure
vessel with nozzle under internal pressure loading. The nonlinear finite element
analysis and proposed criterion are used for determining the plastic limit load.
The effects of the non-dimensional geometric parameters of pad on the limit
pressure are presented.

AnHoTanus. lLlenpto paboTHl SABIAJIOCH HCCIEAOBAHUE BIMSHUS JIOKAJIBHOTO
YKpEIUICHHsT B BHJE KOJIBLEBOM HAKIAJAKH HA MPEAEIbHYI0 HArpy3Ky cocyna ¢
narpyOKOM TOJl JIeWCTBMEM BHYTPEHHETo JaBieHus. I[lpenenbHas Harpyska
ONpENENANach Ha OCHOBE HEJIMHEMHOIO KOHEYHO-DIIEMEHTHOIO aHajau3a ¢
OpUMEHEHUEM  pa3paboTaHHOTO KpUTEPHUS. [IpuBeneHbl  pe3ynbTarsl,
MOKAa3bIBAIOLIME BIUSHUE OTHOCUTEIBHBIX MAapaMETPOB HAKIIAJIKU HA MPEAECIBHOE
JIABJICHUE.

SJIEKTPOITIOE3/] HOBBIIIEHHOM BE30OINACHOCTH
HHPHU CTOJNKHOBEHUAX
ELECTRIC TRAIN OF THE RAISED SAFETY AT COLLISIONS

C.I'. lllopoxoB — acrr.
BpstHCcKuMI rocyapCTBEHHBINM TEXHUYECKUN YHUBEPCUTET

Abstract. Mathematical modelling of collision an electric train with the car on a
crossing is spent. By results of modelling the efforts operating on bearing design of an
electric train and model of dummies of the machinist and its assistant are defined. Ways
of increase of passive safety of an electric train are offered.

AHHoOTanudA. IIpoBeneHO MareMaTUYeCKOE€ MOJAECIMPOBAHUE CTOJKHOBECHUSA
3JeKTpomnoe3a ¢ aBTomoOusieM Ha mepeesne. [lo pesynbraTaM MoAEIMpPOBAHUS
ONpPEAEIIEHBl YCUIINS, TEUCTBYIOIIME HA HECYIIYK) KOHCTPYKIMIO 3JIEKTPONOE3/1a U
MOJEIM MAHEKEHOB MAIIMHUCTA W €ro MNOMOIIHUKA. [IpennoxeHbl mnyTu
MOBBIIICHUS TACCUBHON 0€30MIaCHOCTHU 3JIEKTPOIIOE3/1a.
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YUCJIEHHBIN DKCIEPUMEHT Y MOJIEJINPOBAHHUE
BO3BY KJIEHWI BUBPAIIU IINIOXOOBTEKAEMOM
KOHCTPYKIIMU B MIONEPEYHOM ITOTOKE
OJHO®DA3ZHOM CPEJbI
THE NUMERICAL EXPERIMENT AND MODELING OF EXITATION
OF VIBRATIONS HIGH-DRAG DESIGN IN A CROSS-FLOW SINGLE-
PHASE ENVIRONMENT

B. 0. ®ypcos - acm., H. I'. Baasec - k.1.H., C. M. KamuiyHos - 11.T.H.
HNuctutyT MamnHoBeneHus uM. A.A.bnaronpasosa PAH

Abstract. A quite effective model for calculating a separated flow over bodies at
high Re-numbers appeared to be a model of ideal medium with approximation of
nonsteady vortex layer on a body and a point vortex system behind it. Method was
distributed for solution of non-circle sections and oscillating bodies. The direct
solutions of Navier-Stokes equations is possible only for Re<10°. Grid methods do
not allow to solve the tasks for oscillating bodies.

AHHoTaums. B pabGore mnpemnaraercs s3(dexkTuBHAas MoOjAeNb I pacyera
CPBIBHOTO OOTEKaHMs Tel npu Oonbliux uyuciaax Re (Mozenb, coBmemiaronas
UJCAIbHYIO CpPely U HeCTallMOHApHbIM BUXPEBOW CJIOW Ha Telie U 3a HUM). Mertoa
pacnpoCTpaHEeH Ha peleHue 3a/1ad OOTEKaHMs TNl HEKPYTJIOTO CEYEHUs, a TaKKe
Ten, kojeOmtomuxcs B motoke. Ilpsamoe pemenue ypaBHenuss HaBbe-CTokca
BO3MOXHO TOJIBKO MpH Re<10®. Cerounble METOZBI HE IIO3BOJSICT Y4ECTh
aBTOKOJICOaHU Tena.
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NCCIEJOBAHHUE TPUBOJOI'MU TEXHOJOI'MYECKOI'O
INPOLHECCA NTPABKU CTECHEHHBIM
NAE®@OPMUPOBHAUEM
RESEARCH TRIBOLOGY TECHNOLOGICAL PROCESS
OF STRAIGHTENING COMBINED DEFORMATION

A.C. ByOHOB — K.T.H., JI0OLL.
HannonaneHbIl ucciaenoBatebCkuil pKyTCKUN rocy1apCTBEHHBIN TEXHUYECKUN
YHUBEPCUTET

Abstract. The report presents the results of a research of process parameters
affecting the characteristics of the new process straightening combined
deformation of low-rigid cylindrical details. The results presented here indicate the
nature of the influence of loading history on the tribology of the process, the
surface roughness, including the accumulated strain.

AHHOTanmMsa. B 1oknage  mpencTtaBieHbl  Pe3yNbTAaThl  UCCIEIOBaHUS
TE€XHOJOTUYECKUX MapaMeTPOB BIUSIOLIMX HA XapaKTepHble OCOOEHHOCTH HOBOT'O
npouecca MpaBKU — MaJlOKECTKUX — IWIMHAPUYECKUX JeTalled  CTECHEHHBIM
nedopmupoBanueM. [lpencraBieHHble  pe3yJdbTaThl MOKAa3bIBAIOT — XapaKTep
BJIMSIHUSL HArpy>KeHHs Ha TPUOOJIOTHIO Mpollecca, HIEPOXOBATOCTH MOBEPXHOCTH,
BKJIIOUAsi HAKOIIJICHHBIE Je(pOopMaliH U 3arac MIaCTUYHOCTH.

MOBBIIEHUE N3HOCOCTOMKOCTH IPU JIABEPHOM
HAILJIABKE OB BbEMHO-JIETTPOBAHHBIX
CAMO®JIIOCYIOIUXCS MOPOIIKOBBIX MATEPUAJIOB
WEAR RESISTANCE INCREASING BY MEANS OF LASER
OVERWELDING OF SINTERED SELF-FLUXING MATERIALS

A.A. ®umkoB —acrt., B.I1. bupwkoB — K.T.H., C.H.C.
NMAIII PAH

Abstract. The results of metallography and tribological researchers of overwelded
layers are shown in this paper. There are results of full-scale tests of details after
laser overwelding.

AnHoTanus. B pabote npenacraBieHsl MeTauIorpa@uieckue U TpUOOIOTHIECKIE
WCCIIEIOBAHUS HAIUIaBJICHHBIX CJ0€B Ha oOpasnpl. I[lokazanel pe3ynbTaThl
HAaTYPHBIX UCIIBITAHUH JE€TAJIEN U y3J10B TPEHUS MOCIIE JIa3€PHOM HAILIABKH.
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NCCJEJOBAHUE KOHTAKTHBIX SIBJIEHUM B METOJIAX
KOMBUHHUPOBAHHOI'O BOJIOYEHUSA CIIVIOIITHBIX
KPYIUIbIX TPODUJIEN
ANALYSIS OF CONTACT PROCESSES IN METHODS OF
COMBINED DRAWING OF SOLID CYLINDRICAL BLANKS

C.A. l“al;plmola1 — UHX., A.B. I[lezlpml2 — K.T.H., JOII.
'0AO «HIIII «PecniupaTtop»
’MOCKOBCKHIA roCyapCTBEHHBIN MAIIMHOCTPOUTENbHBIN YHUBEepcUuTeT (MAMMN)

Abstract. In the drawing process of cylindrical blanks by ring-shaped deforming
and cutting dies, and die with spherical deforming elements, regularities of contact
interaction by way of form of the deformation’s seat were determined. The waves
of out of contact of deformation of positive digit are impeded entering of LCL, but
the cracks are generated, because of tensile tensions of rod in the surface layer. By
way of control of contact processes providing the next measures: regularizing the
microgeometry of tool's surface (certificate of authorship USSR Ne1459131, RU
patent Ne2261781); machining by counter-pressure of metal-cladding LCL,
realizing fundamental physical “Garkunov-Kragelsky zero wear effect” (RU patent
NoNe2063861, 2277579, certificate of scientific discovery Ne41).

AnHoTanus. [Ipy BOJIOYEHUHU CIUIONMIHBIX KPYTIBIX 3arOTOBOK 4Yepe3 KOJIbIIEBbIE
neGopMUPYIOIIYIO U PEeXKYIIYIO QUIbephl, a Takke (GUibepy co cheprudecKuMu
ne(opMUPYIOIIUMH 3JIEMEHTAMHU, YCTAaHOBJIEHbl 3aKOHOMEPHOCTH KOHTAaKTHOTO
B3aMMOJICHCTBUSI B BHUJE COOTBETCTByIomero odvara naedopmanuu. [lpu
BO3HUKHOBCHUU B OYare BOJIH BHEKOHTAKTHOW Je(OpMalU MOJOKUTEIHHOTO
3HaKa 3aTPYyJIHSETCS IOCTYIUICHHE B HEr0 TEXHOJOTHMYECKONW CMa3Ku, a B
MOBEPXHOCTHOM CJIO€ MOJYy4aeMOTO U3ACIHS M3-3a PACTATUBAIONINX HAMPSKCHUN
oOpa3yroTcsi TpelmuHbl. B KauecTBe KapAWMHAIBHOTO YMPaBICHUS KOHTAKTHBIMHU
SBJICHUSIMU OOOCHOBAHO MPEJIOKEHBI CIEIYIONINE MEPOIIPUSATUSI: PETYIsIpU3aIus
MUKpPOT€OMETPUHN BO3JEHCTBYIOUIEH mOBepXHOCTH uUHCTpyMeHta (a.c. CCCP
Ne1459131, matent PD No2261781); oO0paboTka B yCIOBHUSIX MPOTHUBOJABICHUS
METAJUIOIUIAKUPYIONIUX CMa30K, PEAM3yIOUMX Hay4YHOE OTKpbITHE ‘DPdexT
0e3b13H0cHOCTU ['apkyHoBa-Kparenasckoro™ (nmarentsl PO NoNe2063861, 2277579,
JUIIJIOM Ha Hay4HOe OTKpbITHE No41).
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MEXAHMUW3M N3HOCA HHCTPYMEHTA U3 CBEPXTBEP/IbIX
CUHTETHYECKHUX MATEPHUAJIOB ITPU TOYEHUH
META/VIOMATPUYHbBIX KOMITIO3UTOB YITPOYHEHHBIX
JUCITEPCHBIMU YACTULHAMMUM SIC U AL203
MECHANISM OF TOOL WEAR, SUPER HARD SYNTHETIC
MATERIALS IN TURNING METAL MATRIX COMPQOSITES
HARDENING DISPERSED PARTICLES AND SIC AL203

A. W. 3anecHos — acc.
®denepanbHOE rOCYAAPCTBEHHOE OI0/KETHOE 00PAa30BaTEIbHOE YUPEXKICHUE
BBICILIETO MPO(eCCHOHANBHOr0 00pa3oBaHus «BiaguMupcKuil rocy1apCTBEHHbBIN
YHUBEpPCUTET UMEHU Anekcanapa ['puropreBuua u Hukonas ['puropsesuua
CToneToBBIX»

Abstract. The paper presents the results of studies to identify the mechanism of
tool wear, super hard plastic when turning metallomatrichnyh composites.
Elemental analysis was performed on the chromatograph Flash EA-1112 (Thermo
Quest Italia), and the study of the surface of an optical method using a microscope
firm CSM (Switzerland).

AnHOTauus. B pabore mpencTaBieHBI PE3yNbTaThl WCCIICIOBAHUM, BBISBICHUS
MEXaHM3Ma W3HOCAa WHCTPYMEHTa W3 CBEPXTBEPJABIX CHHTCTHUCCKHX MaTEpPHAIIOB
Opy  TOYEHUU METAUIOMATPUYHBIX KOMITO3MIIMOHHBIX ~ MaTepuajioB.  bbul
IIPOM3BEAEH DJIEMEHTHBIM aHamu3 Ha xpomarorpade Flash EA-1112 (Thermo
Quest Italia), a Takke M3ydeHHE MOBEPXHOCTH ONTHYCCKUM METOJIOM C TTOMOIIBIO
mukpockona ¢upmsel CSM (IlIBetimapus).

MOBBIINEHUE N3HOCOCTOMKOCTHU AP TPEHUSA
IHPU PABOTE B CMA30OYHbIX CPEJAX
IMPROVEMENT OF WEAR-RESISTANCE OF FRICTION PAIRS,
WORKING IN GREASE MEDIUMS

B.B. Onacenko — ctyn., A.B. BbikoB — cTy.,
M.T. KpykoBu4 — a.17.H. ipod., B.3. KokoTknH — K.T.H. 101I.
MocCKOBCKHI roCyJapCTBEHHBIN YHUBEPCUTET MyTeH COOOIEHNUs

Abstract. Promising anti-friction raw materials as an additive are schungites
(carbon species). An additive, called "Forsan™ was developed to give more
durability, reduced friction, reduced start-up torque.

AnHoTauus. [lepcreKTUBHBIM aHTU(DPUKITMOHHBIM CHIPHEM B KaueCTBE MPUCAIKU
CIy)KaT IWIYHTUTHI (yriepojaocojaepxaiiue mnoponbl). Pa3zpaborana mnpucanka,
Ha3BaHHas «®DopcaHy», obOecneyuBaroIlasi TMOBBIIMICHHE HU3HOCOCTOMKOCTH,
yMeHbllleHre K03 PUImenTa TpeHus, CHUKEHUE yCKOBOTO MOMEHTA JIBUTATeIsl.
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WCCJEJOBAHUE I'MIPOJJUHAMUKHU MACJISTHOM
IVIEHKHU B COIIPAXKEHUU ITOPHIHEBOI'O KOJIBIIA
CTEHKHU IWJIMHAPA IBC
STUDY OF THE HYDRODYNAMICS OF THE MICROFILM OF
LUBRICATION IN THE PISTON RING - CYLINDER WALL JUNCTION
OF AN INTERNAL COMBUSTION ENGINE

JI.3e66ap’ —PHD, Lecturer, A.®.JlopoxoB” — 1.T.H, 1pod.,
C.3e66ap” — acr., C.Xeppuc'—doctor of sciences, Lecturer
'University Center of Tissemsilt, Algeria
2A(:TpaxaHCKI/Ip”I ['ocynapcTBeHHBINM TeXHUUECKUN Y HUBEPCUTET

Abstract. This paper deals with the hydrodynamics of the microfilm of lubrication
in the junction between the piston ring and cylinder liner wall of an internal
combustion engine. A mathematical model for the estimation of the micro film
thickness is established. Furthermore, it is used for the prediction of the
distribution of the pressure and velocity in the microfilm and to point out the
oscillating movement of the piston ring in the radial direction.

AnHoTaums. JlanHas pa0oTa MOCBSIIEHA WU3YYEHHUIO TUAPOJUHAMHUKNA MACISTHOU
IJICHKW B COMNPSDKEHWM MOPIIHEBOrO KOJIbLA W LWIMHAPOBOM BTYJIKM JBUTATENS
BHYTpEHHEro cropanusi. PazpaboranHasi maTeMaTtuuyeckass MOJIENIb MCIOJIb3YETCs
JUJI. OLIEHKHU TOJIIMHBI TUICHKH, MPOTHO3UPOBAHUSA pACHpPEACICHUS HABICHUS U
CKOPOCTH CMa3K{ B JJAHHOM COMPSKEHUU W IS JIJIs1 BBISIBJICHUS KOJIEOATEIBHOTO
XapakTepa ABWKECHUS MOPIIHEBOIO KOJIbLA B PAAUAIBHOM HAIPaBJIECHUH.

TPUBOTEXHUKA U TEXHUYECKNH KOHCAJITHHT
TRIBOENGINEERING AND TECHNICAL CONSULTING

M.I'. UcynoB — 1.T.H., 10L.
PYKOBOJUTENH 1a00paTOPUU TPUOOTEXHUKHU
denepanpHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIETO MPOGECCUOHATBHOTO 00pa30BaHUs
M>xeBCckHi TOCYapCTBEHHBIM TEXHUYECKU YHUBEpCUTET MeHH M. T.
KanamnankoBa BoTkuHCckuil dhumman

Abstract. The article describes the types of data, the proposed industrial
companies to reduce their costs in the operation of industrial equipment.

AHHOTanus. B ctathbe MpUBOAUTCS ONMHCAHWE BAPUAHTOB pabOTHI, MpeaIaracMoi
MPOMBIIIJIEHHBIM MPEANPUATUIM JJIsI CHUXKEHUSI UX PACXOJ0B MPH IKCILTyaTalluu
MIPOMBIIINIEHHOTO 000PY/I0BaHU.
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WCCJEJJOBAHUE KAYECTBA ITIOBEPXHOCTEM
JJIEKTPUYECKHUX KOHTAKTOB
RESEARCH OF QUALITY OF SURFACES OF ELECTRIC CONTACTS

FO.H. I'y6apeBa — acn., I.B. I'ydapeB — acr.
denepanbHOE TOCYAAPCTBEHHOE OIOKETHOE 00PA30BATEIBHOE YUPEKICHHE
BBICITIETO MPOodecCHOHAIBHOTO 00pa3oBanust CaMapCcKuii rOCy1apCTBEHHBIH
TeXHUYCCKUN YHUBEPCUTET

Abstract. The report presents the results of tests comparing the electrical contacts
from the Russian and foreign production. Studied microgeometry, tribological and
mechanical properties of surfaces.

AHHOTanusA. B 1oknazge OCBELIEHBI PE3YyJbTaThl CPABHUTEIBHBIX HCIBITAHUN
ANEKTPUUYECKUX KOHTAKTOB POCCUMCKOTO U 3apyOeKHOr0 MPOU3BOACTBA. M3ydeHbl
MUKPOT€OMETPUSI, TPUOOTEXHUUECKUE U MEXaHUUECKUE CBOMCTBA MTOBEPXHOCTEM.

PACUYETHO-OKCHEPUMEHTAJIBHOE UCCJIEJOBAHUE
MAKPOITPO®UJISA TIOBEPXHOCTU IIVIASMEHHOI'O
MOKPBITUA NOCJIE DJIEKTPOMEXAHUYECKOM
OBPABOTKHA
NUMERICAL AND EXPERIMENTAL INVESTIGATION
OF MACRO-PROFILE OF PLASMA COATINGS
AFTER ELECTROMECHANICAL TREATMENT

A. 10. UBaHHHMKOB - K.T.H., C.H.C., A.A.Paglok - M.H.c.
UMET PAH

Abstract. On the basis of methods numerical and experimental investigation of
macro- profile surface of plasma coatings after electromechanical treatment.
Defined the influence of the main modes of treatment on the geometric parameters
of macro-profile, and showed that the increase in current density, reduced
processing speed leads to an increase in the depth of penetration of the reinforcing
roller.

AnHOoTanus. B paboTe HAa OCHOBE pPAaCUETHO-IKCIEPUMEHTAIBHOTO METO/A
WCCJIEIOBaH Makpompo(duib TOBEPXHOCTH IUIA3MEHHBIX TOKPBITHH  IOCIHE
AIIEKTpOMEXaHUYECKOU 00paboTku. OmnpenesneHO BIUSHUE OCHOBHBIX PEKHUMOB
00pabOTKM HAa MakpompopWIb W TMOKAa3aHO, YTO IOBBIMIEHHWE IUIOTHOCTH TOKAa,
CHIDKEHUE CKOPOCTH OOpaOOTKH MPHUBOJIAT K YBEIWUYEHHUIO TITYOWMHBI BHEIPCHUS
YIPOYHSIOIIETO POJUKA.
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COBEPHIEHCTBOBAHME PELEIITYPbI U CIIOCOBOB
HPUMEHEHUA TEXHOJOI'NYECKUX CMA3OK
B METOJAX KOMBUHUPOBAHHOI OBPABOTKHA
IMPROVEMENT OF RECIPES AND METHODS OF APPLICATION
OF TECHNOLOGICAL LUBRICANTS IN THE METHODS
OF COMBINED PROCESSING

A.IO. Koz10B! nmxenep-koHctpykrop, A.O. IoasikoB'- HIKeHEP-KOHCTPYKTOP,
A.B. Hlenpunz- K.T.H.
‘000 M3 "TOHAP"
‘MITY "MAMU"

Abstract. With the use of algorithms "of artificial intelligence technology,” the
fundamental basis of which is the "tribological analysis of methods of machining,"
are high performance methods of combined strain-cutting swing machine and
reduction of external surfaces are synthesized in the conditions of the self-
excitation of technological greasing on the grooves of the regular microrelief of
operating surface of the instrument. This allows you to dramatically offset a very
negative contact adhesion phenomena.

AnHoTanus. C UCMOJIB30BAaHUEM AITOPUTMOB «CHCTEM HCKYCCTBEHHOT'O
TE€XHOJIOTUYECKOTO MHTEJUIEKTa», (PyH/IaMEHTAIbHOH OCHOBOM KOTOPBIX SIBIISIETCS
« TpUOOJOTUYECKUN aHATIU3 METOJOB MEXaHUUECKOW 00pabOTKM», CHHTE3UPOBAHBI
BBICOKOA()(PEKTUBHBIE METOAbl KOMOMHUPOBAHHOTO , JAe(HOPMUPYIOIIE-PEKYILIETO
npolmMBaHug  (NMPOTATMBAHMS) OTBEPCTUH W PENyLUPOBAHUS , (BOJOUYEHHSA)
Hapy»XHbIX  TIOBEPXHOCTEHl B  YCJIOBHMSIX  CaMOBO30Y)XJIaeMOro  WIH
NPUHYJUTEIBHOIO MCTEYEHUS] METAJUIOIJIAKHPYIOUIMX TEXHOJOTHMYECKUX CMa30K
[0 KaHaBKaM pETYJSIPHOIO MHKpopenbeda BO3IECUCTBYIOIIEH MOBEPXHOCTH
MHCTPYMEHTa. OTO IMO3BOJSET KapAWMHAIBHO HEWUTPaJU30BaTh BECbMa
HEraTUBHBIE aIN€3NOHHBIE KOHTAKTHbIE SBJICHU.
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PASPABOTKA U ITPUMEHEHUWE YCTAHOBKHU JJIA
OIIPEJAEJIEHUA ®PETTUHI'-U3HOCA OBPA3LIOB
C TBEPAbBIMMU ITOKPBITUAMMU
DEVELOPMENT AND ADAPTATION OF UNIT FOR FRETTING-
WEAR TESTING OF SAMPLES WITH HARD COATINGS

M. A. JIssxoBeuKHi — acIl.
MockoBcknii ABUalMOHHBIN HHCTUTYT
(HaIMOHANBHBIN UCCIeq0BaTENbCKUN yHUBEepcuTeT) MAU

Abstract. The are results of unit development for research of fretting wear process
of samples with hard coatings obtained by micro-arc oxidation method. The
possibilities of this unit for fretting-wear research with detection of contact loads
(normal and tangential), amplitude of displacement and values of wear are shown.

AnHoTauus. B pabote npencraBiieHbl pe3ynbTaThl pa3paOOTKU YCTAHOBKHU st
WCCJIeIOBaHUS Tporecca (PpEeTTUHT-U3HOCAa 00pasIoB C TBEPABIMH MOKPHITHIMH,
MIOJIy4a€MbIX METOAOM MHUKPOJIYTOBOr0 OKcHaupoBaHusd. [Ioka3aHbl BO3MOKHOCTH
YCTAHOBKHU ISl UCCIENOBaHUS (PETTUHT-U3HOCA C OMNPENECICHUEM KOHTaKTHBIX
Harpy30Kk (HOpPMaJdbHBIX M TAHLUEHIUAIBHBIX), AMIUIMTY]l TMEPEMENICHUN U
BEJIMYMHBI U3HOCA.

JANHAMUNYECKASA SKCITPECC-AUAT'HOCTHUKA JIBC
11O AHAJIN3Y BA3ZKOCTHU PABOTAIOLIEI'O MACJIA
DYNAMIC EXPRESS DIAGNOSTICS OF AN ICE ACCORDING TO
THE ANALYSIS OF VISCOSITY OF WORKING OIL

I[.A.IHMe.JmKOB1 — acIL., P.I‘.HmrMaTy.mmH1 — 1.T.H., 1po@.,
JI.HJ.IHyCTepl— I.T.H., npod., I.P.HurmaTy/JImH" — K.T.H, Ha4.0T/IeJIa Macel
1V(1)HMCKI/II71 FOCYZAAapCTBEHHbI ABUALIMOHHBIA TEXHUUYECKUN YHUBEPCUTET
T'VIT «<MHXII» PB

Abstract. Diagnostics of an ICE of the Nissan Almera car according to the oil
5W40 analysis is executed. Viscosity of oil in two modes was defined: at the
switched-on engine (loudspeaker) and at switched off (statics). Measurements were
carried out at temperatures 20, 40, 60 and 80°C. The received results allowed to
estimate one of indicators of quality of oil — airoffice.

Annoraums. Brimonnena guarnoctuka JIBC aBromoOmms Nissan Almera mo
ananu3y macia SW40. beuia onpenesneHa BI3KOCTh Maclia B JIBYX peXUMax: MpH
BKJIFOYEHHOM JIBUTaTeNe (JUHAMHKA) U MIPU BBIKIIOUEHHOM (cTaTuka). M3mepenus
npoBoauirchk npu temmneparypax 20, 40, 60 u 80°C. IlonydyeHHbIE pe3yJabTaThl
MO3BOJIMJIM OLIEHUTh OJWH U3 MOKa3aTesield Ka4yecTBa Macyia — BO3yXOOT/IEJICHHE.
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HOBBIE TEXHOJIOI'MA U3I'OTOBJIEHUA UHCTPYMEHTA
JIJIS1 ONIUJIMBAHUS ITOBEPXHOCTEM
NEW TECNOLOGIES OF MANUFACTURING THE FILES

FO.H. I'ybapeBa — acn.
denepanpHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICILIETO NpodeccroHanbHOro oopasoBanus CamapcKuil rocy1apCTBEHHbBIN
TEXHUYECKUN YHUBEPCUTET

Abstract. In the report new technologies of manufacturing and designs of files are
resulted. New technologies are based on a dusting on steel detail hard alloy
coverings. The effect of self-sharpening of teeths of files at operation is shown.

AHHOTanmMs. B 1okiane mpuBeACHbl HOBBIE TEXHOJOTMM W KOHCTPYKIIMU
WHCTPYMEHTOB JIJIsi ONMWJIMBAHUS AeTaneil MamuH. HoBble TEXHOJIOTUU OCHOBAHBI
Ha HaIbUICHUW Ha CTaJbHYIO 3aroTOBKY TBEPAOCIUIaBHBIX MOKpbITUM. [lokazan
s dexT camozaTaunBaHus 3yObeB HAIMUIBHUKOB MPHU IKCILTyaTalMH.

3ABUCUMOCTDb TPUBOTEXHUYECKUX CBOUCTB
CIIJTABOB CUCTEMBI Al-Sn OT CTPYKTYPbI
ITPU CYXOM TPEHHUU
THE STRUCTURE INFLUENCE ON Al-Sn ALLOYS
TRIBOTECHNICAL PROPERTIES UNDER THE DRY FRICTION

A.JL CkopenueB — texnoznor, H.M. Pycun — x.T.H., C.H.C
NucTutyT GU3MKU TPOYHOCTU U MATEPUATIOBEICHUS
Cubupckoro otnenenust Poccuiickoil akajieMuun HayK

(UDIIM CO PAH)

Abstract. The dependence of dry friction tribotechnical properties of Al-Sn alloys
because the intensity their prior plastic treatment was studied in this work. It was
established that pointed plastic treatment had enlarged the alloy’s mechanical
strength and diminished one’s wear intensity, but no influenced on a dry friction
coefficient value practically.

AnHoTauus. B pabore Obuta WccIeIOBaHA 3aBUCUMOCTh TPUOOTEXHUUYCCKUX
CBOMCTB cm1aBoB Al-SN 0T HHTEHCHBHOCTH UX HPEIBAPUTEIBLHOIO IMIACTHYECKOTO
nedopMUpOBaHUs. Y CTAaHOBIIEHO, YTO Takas oOpabOTKa CIUIABOB IOBBIMIAET HX
MEXaHUYECKYI0 TIPOYHOCTh U CHIIKAET CKOPOCTh MX M3HOCA, HO MPAKTHYECKH HE
BIIUSCT Ha KOO DHUITUEHT CYyXOro TPECHHS.
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OBECIHEYEHUE U3HOCOCTOMKOCTHU MMOBEPXHOCTHBIX
CJIOEB JIETAJIEM TPUBOCONPS)KEHUN HA OCHOBE
YITPABJIEHUSA TAPAMETPAMU KAYECTBA
HOBEPXHOCTHOI'O CJ10A
ASSURANCE OF WEAR RESISTANCE OF TRIBOUNITS PARTS
SURFACE LAYER BASED ON CONTROL OF SURFACE LAYER
QUALITY PARAMETERS

A. H. CyTSIruH — K.T.H.
denepanabHOE TOCYAAPCTBEHHOE OI0KETHOE 00Pa30BaTEIbHOE YUPEKICHUE
BBICITIETO MPO(EeCCHOHAIBHOTO 00pa3oBaHus « PRIOMHCKUI rOCyapCTBEHHBIN
aBUAIIMOHHBIN TexHUYeckui ynuBepcuteT umenu I1. A. ComoBbseBay

Abstract. The article describes the question of relation of surface layer quality
parameters of tribounits parts with the value of volume wear rate. Also the article
describes problem of friction unit surface layer parts wear resistance assurance
based on control of geometrical and physic mechanical properties to be formed the
machining.

AHHOoTaumsa. B pabore paccMaTpuBarOTCS BOIPOCHI B3aMMOCBSI3HM IapaMETPOB
KayecTBa IIOBEPXHOCTHOTO CJIOS JCTalled TPUOOCOINPSIKECHUH C BEIUYHMHOU
00BEMHON WHTEHCUBHOCTH W3HAIIMBAHUS, a TAKXE BOIPOCH OOCCICUCHHS
W3HOCOCTOMKOCTH ITIOBEPXHOCTHOTO CJIOSI JCTalied y3J0B TPECHHS Ha OCHOBE
VIOPaBICHUS TEOMETPUYCCKUMH U  (U3HKO-MEXaHHMUECKHUMH  I1apaMeTpamMu
KayecTBa IMOBEPXHOCTHOTO CJIOS, (POPMUPYIOMUMHUCS B pPe3yJbTaTe JIE3BUIHHOM
00paboTKH.
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CEKIIUA 4.
BuOpoakycTuka MalmvH



NIEHTUPUKALIUA PUIUYECKUX TAPAMETPOB
JUHAMUYECKOMW MOJEJIA TPYBOIIPOBOJIA
IDENTIFICATION OF PHYSICAL PARAMETERS FOR DYNAMIC
PIPELINE MODEL

N.A.BenoB — crapumii npenoiaBaTenb
OI'bOYBIIO «/MBaHOBCKHI rOCYIApCTBEHHBIN DHEPTETUUECKUN YHUBEPCUTET
uM. B.W. Jlenuna»

Abstract. The theoretical analysis of strength and dynamic stability for structures
is fulfilled by different methods of mathematic modeling. The quality of such
analysis depends on an accuracy of mathematic model. The report presents an
approach for identification of physical parameters for dynamic pipeline model. The
approach is based on an analysis of natural oscillations for the real structure.

AHHOTanMsA. T€OpEeTUUECKUI aHAIU3 MPOYHOCTH U JTMHAMUYECKOW YCTOMYMBOCTH
KOHCTPYKIIMH  BBIMOJIHAETCS ~ PAa3IMUYHBIMM ~ METOJJaMHd  MaT€MaTH4YE€CKOTO
MoaenupoBaHus. KadecTBO pe3ylbTaTOB NOAOOHOIO aHaiu3a 3aBUCUT OT
TOYHOCTH MAaTE€MaTH4YeCKOM Moaenu. B Jokiane mnpencraBiieHa METOJMKA
uaeHTUGUKAN (PU3HUECKUX TMapaMeTPOB JTUHAMHUYECKOW CTEPKHEBOW MOENN
TpyOONpoBOJla Ha OCHOBE aHaimM3a CBOOOJHBIX KoOJeOaHWN  peabHOU
KOHCTPYKIIHH.

METOJA CHUXKXEHUE BUBPAIIUU U IITYMA,
MNEPEJABAEMOM NOE3JIAMU METPOITIOJIMUTEHA
B OKPY/XAIOINYIO CPENY
METHODS TO REDUCE VIBRATION AND NOISE, SUBWAY
TRAINS TRANSMITTED TO THE ENVIRONMENT

0.0. MyruH - K.T.H., C.H.C.
Nuctutyt MmammHoBeaeHus PAH, Poccusi, MockBa

Abstract. The problem of vibration suppression produced by subway trains.
Reduced vibration arising from the interaction of the underground and rail in
contact "rail-wheel" performed by placing a permanent way Hydro support.
Predicted effect intensifying of vibration isolation (by 16-63 dB), while
maintaining the required level of static stiffness.

AnHotanusi. PaccmarpuBaeTcs mpo0iieMa MoJaBlIeHUs BUOpAIMU, CO3aBAEMOM
noe3gamMu  MerporoiuTeHa. CHWXeHUE  BUOpauy, BO3HUKAIOMICH  mpu
B3aMMOJICCTBUH JKEIE3HOJAOPOKHOTO COCTaBa M PEIbCOB B KOHTAKTE 'pelbc-
KOJIECO" OCYIIECTBISIETCS TMOCPEICTBOM Pa3MEIICHUS T0J] BEPXHUM CTPOCHUEM
MyTH YNPYTOMHEPIIMOHHBIX BUOPOU30JIATOPOB C BHYTPEHHUMH WHEPIIMOHHBIMU
anemeHTamu. [Iporuosupyetcs ycunenue 3pdexra Budpousossinuu (Ha 16-63 nb)
IPU COXPAHEHUH HEOOXOUMOM BETMYUHBI CTATUIECKOM JKECTKOCTH.
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CPABHUTEJIBHBIE UCIIBITAHUSA
BUBPOJAEMIIPUPYIOHINX XAPAKTEPUCTHUK IIJNIACTUH
THE COMPARATIVE EVALUATION OF THE VIBRATION DAMPING
CHARACTERISTICS OF PANELS

K.M.KpyraoB — acn., B.U.Illep6akoB — K.T.H., Ipo@.
"MockoBckmii I'ocynapcTBeHHbIT MalIMHOCTPOUTENBHBIN Y HUBEPCUTET
«MAMIN»

Abstract. The experimental results of comparative research of the vibration
damping characteristics of serial panel of
steel and experimental designs panel made with the use of adhesives: a laminated
panel of two sheets of steel connected by adhesive layer; basalt fiber with epoxy
matrix. It is established that the best damping properties has a basalt panel. This
material is recommended for the manufacture components of engine.

AnHoTanus. IlpuBeneHbl pe3ynbTaThl HSKCIEPUMEHTAIBHBIX CPaBHUTEIbHBIX
UCCIIeIOBAaHUN BUOPOIeMII(UPYIONTUX XapaKTePUCTUK CEPUNHON MaHEIH U3 CTaJH
08 ¥ ONBITHBIX KOHCTPYKIMM TAHEJH, BBIMOJHEHHBIX C NPUMEHEHUEM KIIEEB:
COHABUY-TIAHENM U3 JIBYX CTalbHbIX JUCTOB cTanu (8, CBSI3aHHBIX KIIEEBOMU
MPOCJIONKOM; 0Oa3anbToIIacTUKa U3 0a3aJbTOBOTO BOJIOKHA C 3MOKCHUIHBIM
CBS3YIOIIUM. YCTaHOBJIEHO, YTO JIYYIIMMH CBOWCTBAMHU TalleHUs BHOparui
oOnamaer maHenb W3 0a3anbTOMJIACTHKA. OJTOT MaTepHall PEKOMEHIIOBaH s
V3TOTOBJICHUS 3JIEMEHTOB JIBUTATEIIA.
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CEKIIMA S.
MexaHHKA MAIIMH U YIIPABJICHHUE
MAIIMHAMH



IMOBBINIEHUE HAAEXKHOCTHU PABOTHBI
T'UJPOCUCTEM I'PY30IIOABEMHBIX YCTPOUCTB
IMPROVEMENT OF RELIABILITY
OF HYDRAULIC LIFTING DEVICES

A.A. Bekaen! — JIOLICHT, K.T.H.
M.B. Ky3bMI/IH2 u A.B. Teabimes’ — yuanuecs 11 «b» knacca
lyHI/IBepCI/ITGT MAaIIMHOCTPOEHUs1, MOCKBa;
MOY Jlukuno-JlyneBckas rumuasusi, MocKOBCKasi 00J1aCTh.

Abstract Technological advances in mechanical engineering, improvement of ma-
chinery and equipment, the complexity of their design and actuators causes the in-
crease of reliability requirements to their individual parts and components. Modern
hydraulic actuators, which have found wide application in various fields of engi-
neering, often perform such important functions that machinery safety depends on
their reliability. In this paper we develop recommendations for improvement of the
reliability of lifting devices through redundancy (duplication) of components and
assemblies of hydraulic systems.

TexHUYEeCKHil MPOrpecc B MalIMHOCTPOECHHUH, YCOBEPIIEHCTBOBAHUE MalIuH
1 000pyJ0BaHUs, YCIOKHEHUE UX KOHCTPYKLHMH M IPHUBOJIOB 00YCIaBIUBAET IO-
BBIILIEHHE TPEOOBAHUI K HAJE)KHOCTH UX OTAEJIBHBIX Y3JIOB U JAETAJIEH.

CoBpeMEHHBIE CHJIOBBIE TMAPOINPUBOABI, HALIEANINE HIMpOYaiilliee Mpume-
HEHUE B PA3JIMYHBIX 00JACTIX TEXHUKH, BBIIOJHSIOT 3a4aCTyI0 CTOJIb OTBETCTBEH-
Hble (YHKIIMH, YTO OT UX HAJECKHOCTH 3aBUCUT O€30MaCHOCTh pabOThl MaIlINH. Tak
HAJEXKHOCTh TUAPOIPUBOIOB I'PY30IOIBEMHBIX YCTPOUCTB (MaHTOrpadHbIe U Te-
JIECKONMYECKUE TOIbEMHUKH, MOJBEMHBIE CTOJBI U IUIATQPOPMBI JIp.), MPEIHAZHA-
YEHHbIE JJI1 OABEMA U YAEp)KaHMs MOJIE3HON Harpy3ku (rpys3, J101H) Ha Tpedye-
MOl BBICOTE, TOJ’)KHA UMETh MAKCUMAIbHOE 00ECIIEUEHHE.

ITpoBeneHHbII 0030p CYIIECTBYIOIUX THAPOCUCTEM TI'PY30HOIBEMHBIX YCT-
POMCTB MOKa3aji, YTO MPAKTUYECKU BCE OHU UMEIOT OJHY M Ty K€ MPUHLUMHAIb-
HYI0 THAPABIMYECKYIO CXEMY, OCHOBHBIM HEJOCTATKOM KOTOPOH SABIISIETCS HU3KAS
HaJEKHOCTh, HEPEIKO MPUBOASAIIAS K BO3SHUKHOBEHHIO aBapUHHBIX CUTYyallUil, B
TOM YHCJIE U K YEJIIOBEUECKUM KEPTBaM.

B nactosmeil pabore pazpaboTaHbl peKOMEHIAMHU O MOBBIIIEHUIO HAIEXK-
HOCTH TaKHUX YCTPOKMCTB 3a CYET pe3epBHPOBaHUs (NyOJMPOBAHMS) arperaTtoB U
y3J10B TUJPOCUCTEM.
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METOIOJIOI'UA ITPOEKTUPOBAHUA CUCTEMbI CMA3KH
I'EPMETU3UPOBAHHBIX OIIOP BYPOBLIX J1OJIOT
METHODOLOGY OF DESIGNING OF SYSTEM OF GREASING
OF BEARINGS OF DRILL BITS

A.C. beaokopoBkuH — aciupanT @PI'bOY BIIO Caml TV
denepaibHOE TOCYIApCTBEHHOE OIOKETHOE 00pa30BaATEIBLHOE YUPEIKICHHUE
BBICIIIETO MPOodecCHOHANBHOTO 00pa3oBaHuss CamMapCKuii TOCY1apCTBEHHBIH

TEXHUYECKUN YHUBEPCUTET

Abstract. In the report the methodology of calculation of system of greasing of
bearing of the drill bits, considering properties of lubricant, conditions of drill bit
operation and also constructional materials and the coverings used in the bearing is
shown.

AHHOTanudA. B 1oknaze nokasaHa METONOJIOIUSl pacyeTa CUCTEMBbl CMa3Ku OIOpP
OYpOBBIX JOJIOT, YYHUTHIBAIOIIAs CBOMCTBA CMAa30YHOTO MaTepuasa, YCJIOBHS
JKCIUTyaTalldM JO0JIOTa, a TAKK€ KOHCTPYKUMOHHBIE MAaTepuadbl W TMOKPBITHUA,
HCIIOJIb3YEMBIE B OTIOPE.

CBOMCTBA NEPCIEKTUBHBIX JIOJJOTHBIX CMA30K
PROPERTIES OF PERSPECTIVE DRILL BITS' GREASINGS

A.C. BeaokopoBkuH — aciipant ®I'BOY BIIO CamI'TVY
denepaabHOE TOCYAAPCTBEHHOE OIO/HKETHOE 00PA30BATEIBHOE YUPEKICHHEC
BBICIIIETO PO eCCHOHANTBHOTO 00pa3oBaHuss CamapcKuil TOCy1ap CTBEHHBIN

TEXHUYECKUI YHUBEPCUTET

Abstract. In the report results of research of tribotechnical and physicomechanical
properties of perspective drill bit greasings, including plastic greasings JBL-713R
(USA), KlueberTemp, KlueberLube, Probe A, Probe C (Germany) are resulted.
Tribotechnical tests spent on friction machine «Universal- 1A».

AHHOTALUA. B JTIOKJIage MIPUBEICHBI pPE3yJIbTAThI HCCJICJOBAaHUS
TPUOOTEXHUUECKUX M (PU3HKO-MEXaHUUECKUX CBOMCTB MEPCIEKTUBHBIX JOJOTHBIX
cMa3oK, BKiIoYas Iactuuable cmaskun JBL-713R (CIHA), KlueberTemp,
KlueberLube, Probe A, Probe C (I'epmanus). TpuOoTeXHWYECKHE HCIBITAHUS
POBOIMIIN Ha TpuboMeTpe «YHuBepcaia — 1 Ay.

41



COBEPUHIEHCTBOBAHUE CUCTEMbI CMA3KH
OITIOP BYPOBBIX 10J10T
PERFECTION OF SYSTEM OF GREASING OF BEARINGS
OF DRILL BITS

A.C. BeaokopoBkuH  — acupaunt ®I'BOY BITIO Cam['TY
'®enepanbHOE roCyIapCTBEHHOE GIOIKETHOE 00PA30BATEIBHOE YUPEKICHIE
BBICIIIETO PO eCCHOHANBHOTO 00pa3oBanus CaMapCcKuii TOCYy1apCTBEHHBIN

TEXHUYECKUN YHUBEPCUTET

Abstract. In the report the advanced design of a bearing of drill bits with
compulsory circulation of lubricant is shown. The new design provides constant
updating of greasing in a bearing from the tank and removal of the fulfilled
greasing from a bearing in the course of drilling.

AHHOTanMsA. B noknane mokazaHa yCOBEpPUIEHCTBOBAHHAS KOHCTPYKLHS OHOPHI
OYpOBBIX J0JIOT C MPUHYAUTEIBLHON UPKYIISAIMENH cMa30uHOro Marepuana. Hosas
KOHCTPYKIIMSI 00ecreynBaeT IOCTOSIHHOE OOHOBJIEHHE CMa3Kd B OIOpe U3
pe3epByapa U ynajeHue oTpadoTaBIlel CMa3KHU U3 OMOPHI B Mpoliecce OypeHus.

HOCTPOEHHUE UHCTPYMEHTAPUSA OTJIAAKH
JIJISA AJITOPUTMOB B3AUMO/JEVCTBUA
C YCTPOUCTBAMMU DJIEKTPOABTOMATUKHU
DEVELOPING OF DEBUGGING TOOL FOR ALGORITHMS OF

INTERACTION WITH PLC DEVICES
C.B.borananos- cryn., H.B.Ko3ak— x.T.H., fgo11. kadpenpsr KCY
®OI'BOY BIIO MI'TY«CTAHKHWH»

Abstract. The aim of this project is the creation of universal program tool for
debugging of interaction’s algorithms with PLC devices. Such interactions are
based on the standard field bus protocols. This instrument allows to emulate
commands incoming from higher level controlling systems, which are processed in
PLC. Program tool has opened structure for further extentions.

AnHoTanus. PaGoTa MOCBsIllEHa MOCTPOCHUIO YHUBEPCAIHHOTO MPOTrPaMMHOIO
WHCTPYMEHTA, [JIs OTJIaJKd MEXaHU3MOB B3aWUMOJCHCTBUS C YCTPOWCTBAMU
DJIEKTPOABTOMATUKM HA OCHOBE MPOMBILUICHHBIX CETEBBIX IPOTOKOJIOB.
NHCTpyMEHTapuil  NPUIOXKEHUS  OMUTUPYET  B3aUMOJEHCTBUE  CHUCTEMBI
yIpasieHus BoimecTosmero ypoBHs ¢ ITJIK gepes 3ampockr npotokoiaa Modbus u
00J1a1aeT OTKPHITOM apXUTEKTYPOU JJIsl UHTErPALIMKU APYTUX MPOTOKOIOB.
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CBETOYYBCTBUMTEJIBHBIE HAHOCTPYKTYPbI
JJIA HEPCIHEKTUBHBIX JATYUKOB CUCTEM
YIIPABJIEHUA MALHIUMHAMU
PHOTOSENSITIVE NANOSTRUCTURES FOR ADVANCED SENSOR
OF MACHINE CONTROL SYSTEMS

P.I'.Baneep'” — K.(}.-M.H, A.H.Beabtiokos™? — acIl.,
J.A.PoMaHOB’ — K.T.H., BEIYLIU UHXKEHED
' Oy3HKO-TeXHUYCCKHIT nactutyT YpO PAH, r.MxxeBck
ZYI[MypTCKI/Iﬁ rOCyIapCTBEHHBIN YHUBEPCUTET, I'.VIKeBCK

Abstract. Optical detection system of the position of mechanical parts of different
machines have higher sensitivity and speed compared with Hall sensors. Some
optical devices accumulate charge for their coverage, and if you turn off the light
"give" it for a long time (“optical capacitor").

In this paper we developed photosensitive devices based on ZnS nanostructures in
a matrix of porous Al,O3. They have a fast response time (about 10 ns) and are
able to accumulate a charge of up to 0.1 mV per area of 1 sg. cm.

AnHoTanusa. CHCTeMBbl ONTUYECKOW PEruCTpAllMU TMOJIOKEHUS MEXaHMYECKUX
yacTed pa3M4HbIX MallMH 00JafaloT 0ojiee BBHICOKUMH UYYBCTBUTEIBHOCTHIO U
OBICTPO/ICIICTBUEM 10 CpPaBHEHUIO C XOJUIOBCKUMM JaTdyukamu. Hekortopslie
ONTUYECKUE YCTPOWCTBA HAKAIUIMBAIOT 3aps]l NOpPU HUX OCBEUICHUH, a IIpHU
BBIKJIIOUCHUU CBE€Ta «OTJAIOT» €ro B TEUEHUE JIUTEIBHOIO BPEMEHU
(«onTHYECKHE KOHIEHCATOPBD).

B nanHoit pabore pa3zpaboTaHbl CBETOUYBCTBUTEIBHBIE YCTpOWCTBa Ha 0Oase
HaHOCTPYKTYp ZnS B wMmatpuie nopucroro Al,O;. OHu o00namaT MajibiM
BpeMeHeM oTKimKa (topsigka 10 He) u cmocoOHBI HakaruBaTh 3apsa g0 0,1 MB Ha
1 xB cM TOIIAAN.
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KOHCTPYKTUBHAA MOAUDPUKALIUA JIEKTPUYHECKOI'O
ABUTATEJIA JJIS1 TPAHCITIOPTHBIX CUCTEM
DESIGN MODIFICATION OF ELECTRIC MOTOR FOR TRANSPORT
SYSTEMS

A.H. BapHaBckuii — K.T.H., JIOLICHT
PsizaHCKHI TOCYAapCTBEHHBIA PAUOTEXHUYECKUN YHUBEPCUTET

Abstract. Questions of influence of electric motors some types structural features
for use in electric drives adapted to work with the accounting of transport systems
driver condition is considered. Advisability of the electric motor design
improvements for improve safety of vehicle is substantiated. Basic theoretical
concepts for physical processes in adapted drives is presented.

AHHOTanmMs. PaccMoTpeHbl BONpOCHI BIUSIHUS KOHCTPYKTHBHBIX OCOOEHHOCTEM
HEKOTOpPBIX  TUIIOB  3JEKTPOJBHUrareiaed Uil  HCHOJb30BaHUS  HMX B
AIIEKTPONPHUBOJIAX, AJANTHUPOBAHHBIX K paboTe C y4ETOM COCTOSIHHMSI BOIUTEIS
TpaHCHOPTHBIX cucTeM. (OOoCHOBaHa 11€71€CO00Pa3HOCTh  KOHCTPYKTHUBHBIX
NOpabOTOK B3JEKTPOABUIaTeNsl [l MOBBIILIEHUS O€30MACHOCTU JKCIUTyaTalluu
TPaHCHOPTHOTO cpeAcTBa. IIpuBeaeHbl OCHOBHBIE TEOPETUUECKUE TOJOKEHUS TS
(M3HYECKUX MTPOLIECCOB B aIalITUPOBAHHBIX TPUBOIAX.

MHOTI'OKPUTEPUAJILHASI ONTUMHU3ALIMS
KMHEMATUYECKUX XAPAKTEPUCTHK 5-PBIYAKHOM
MOJABECKHU
MULTIOBJECTIVE OPTIMIZATION OF KINEMATIC

CHARACTERISTICS OF 5-ROD CAR SUSPENSION

A.Il.Heawo0un — m.H.c., C.FO.Mucropun — 1.¢.-M.H., 3aB.Jj1a0.
OI'bYH NuctuTyT MammHoBenenus: um. A.A.bnaronpasosa PAH

Abstract. Design parameters of a 5-rod independent suspension on an example of
the front suspension of Honda Accord are optimized. We calculate kinematic
characteristics (toe and camber angles, changes of axle base and wheelspan, etc.),
that affect the handling, vehicle stability, ride comfort, tire wear, etc. Various
methods of multicriteria analysis are compared.

AuHoTtanmsi.  ONTHUMHU3UPYIOTCS — TapameTpbl  KOHCTPYKIIMH  S-phIYa)KHOi
HE3aBUCHMOM TIOJIBECKM Ha mpuMepe mepenHeir moxsecku Honda Accord.
BBIYHCISIOTCS KHHEMATHUECKHE XapaKTePUCTUKU (YIIIbl CXOXKICHUS W pa3Baa,
M3MEHEHUs 0a3bl M KOJICU KoJieca U JIp.), BIHUSIOIINE Ha YIIPABISIEeMOCTh, KYPCOBYIO
YCTOWYMBOCTh, TUIABHOCTH XOJa aBTOMOOWIS, M3HOC MHUH U Ap. CpaBHHBAKOTCS
Pa3IHYHBIC METOIbI MHOTOKPUTEPUAILHOTO aHAIH3A.
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PABPABOTKA TEXHUYECKUX TPEBOBAHUI
K MOIIHOMY MAHUIIYJIATOPY, IPUMEHAEMOMY
HHPU NPOXOJAKE I'OPHbBIX BBIPABOTOK
IS UX KPEIIVIEHUA
DEVELOPMENT OF TECHNICAL REQUIREMENTS TO THE
POWERFUL MANIPULATOR APPLIED AT A MINING WORKINGS
TO THEIR SUPPORTING

K.B. I'aabuenko — acm., JI.B. JIlykueHko — 11.T.H., 3aB. Kadenpoi,
HoBomockoBckuit uactutyt PXTY um. JI.M. Menneneesa

Abstract. Design and calculation the powerful manipulators (that used for
supporting mining productivities at penetration) only by positional and hardness
criteria are not enough. It is necessary to consider compressibility and elasticity of
the liquid used in operating hydrocylinders. Technical requirements to the
manipulator are formulated.

AnHoTauus. B pabGote mokazaHo, YTO TpU NPOEKTUPOBAHUU MOITHBIX
MaHUMIYJISATOPOB, MPEIHA3HAYCHHBIX JJI KPEIUICHUS TOPHBIX BBIPAOOTOK MPHU UX
MPOXOAKE MPOU3BOJAUTH MX PACUET TOJILKO MO MO3ULMOHHBIM U MPOYHOCTHBIM
KpUTEpHUsAM HeA0CcTaTouHO. HeoOXoauMo yduTHIBaTH CKUMAEMOCTh U YIPYTOCTh
KUJIKOCTH, UCTIOJIL3YEMOM B YIpaBistomux ruapounnusapax. ChopmynupoBaHsl
TEXHUYECKHUE TPeOOBaHUS K MAHUITYJISITOPY.

TEXHOJIOI'USA TEPMOIIVIACTUYECKOI'O CBEPJIEHUA
TECHNOLOGY OF THERMOPLASTIC DRILLING

B.B. YcaueB — acr.
denepaibHOE TOCYIApCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YUPESKICHUE
BBICITIETO NMPOGECCHOHATIBHOTO 00pa30BaHUs
Camapckuii rocy1apCTBEHHBIN TEXHUYECKUN YHUBEPCUTET

Abstract. In the report results of perfection of technology of the plastic drilling
providing increase of productivity and durability of the tool at the expense of a
choice of rational modes of processing are resulted.

AHHOTaumus. B 1oknmaze mpuBENeHBI PE3yNbTAaThl  COBEPIICHCTBOBAHUS
TEXHOJIOTUUA  TUTACTHMYECKOTO  CBEPJICHUS, OOCECIEYMBAIONICH  IMMOBBIIIICHUE
NIPOU3BOJUTEIHLHOCTH U CTOWKOCTH MHCTPYMEHTA 32 CUET BHIOOpA PaIlMOHAIBHBIX
PEKUMOB 00paOOTKH.
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YUET BJIUSAHUSA QJIEKTPOJIBUTATEJIS ITPU
NCCJEJIOBAHUN JTUHAMHWYECKHNX XAPAKTEPUCTHUK
3YBUATO-PEEYHBIX MEXAHU3MOB INIEPEMEIIEHW S
OUNCTHBIX KOMBAMHOB
THE CALCULATION OF INFLUENCE OF THE ELECTRIC MOTOR
AT RESEARCH OF DYNAMIC CHARACTERISTICS RACK AND
PINION HAULAGE SYSTEM OF SHEARER LOADER

B.B. UcaeB — acn., JI.B. JIykueHko — 1.T.H., 3aB. Kadenpoit
HoBomockoBckuit uactutyT PXTY um. JI.1. Menneneena

Abstract. In this work it is shown that at research of dynamic characteristics rack
and pinion systems of shearer loaders it is necessary to consider the
electromagnetic processes occurring in the electric motor both at a stationary
operating mode, and at sudden stopping of object of research

AHHOTanmusa. B pabore mnokazaHo, 4YTO MpPU MCCIEIOBAHUU JAUHAMUYECKUX
XapaKTepUCTUK  3yOUaTO-peeUHbIX MEXAHM3MOB  IEpPEMEUICHUS  OYMCTHBIX
KOMOAliHOB ~ HEOOXOAMMO  YYMTHIBaTh  JJIGKTPOMAarHUTHBIE  IPOLIECCHI,
IPOUCXOIAILIUE B 3JIEKTPOABUTATENE KAaK MPU CTAllMOHAPHOM PEKUME pabdOThl, TaK
Y TIPU BHE3AITHOM CTOIIOPEHHH 00BEKTA UCCIIET0BAHHUS.

MNPOCTPAHCTBEHHBIA MEXAHU3M
C YETbBIPBMA CTEIIEHAMUA CBOBO/bI
THE SPATIAL MECHANISM WITH FOUR DEGREES OF FREEDOM

A.B.Kanenaapés — acn., A.E.JIbicoropckuii — acn., B.A.I'1a3ynoB — 1.T.H.,

.¢uinH., npod.
MockoBckuii ['ocygapctBennbiii TexkctunbHbiid Y HUBepcuTeT uM. A.H. Kocbkirnna

Abstract. The useful model belongs to mechanical engineering, in particular to a
robotics, namely to spatial handling mechanisms of robots with four degrees of
freedom with kinematic decoupling of vertical movement and plane motion.

AHHOTanudA. Ilone3nas MoJenb OTHOCHUTCS K MAlIMHOCTPOEHUIO, B YACTHOCTH K
pOOOTOTEXHUKE, a HMEHHO K MPOCTPAHCTBEHHBIM  MAaHUIYJISLUOHHBIM
MEXaHH3MaM pPOOOTOB C YETHIPhMSI CTEMEHSMHU CBOOOJBI C KHHEMAaTHYECKOU
Pa3BA3KOU BEPTUKAJIBHOIO JBUKEHUSI U INIOCKUX JBUKCHUU.
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CHUHTE3 CUCTEMbI WJIEHTU®UKAIIUU YIIPABJIAIOIIUX
BO3JIENCTBHUIA BOJIUTEJISI BBICTPOXOJTHON
I'YCEHUYHOHN MAIIIUHBI
SYNTHESIS OF THE SYSTEM OF IDENTIFICATION
OF THE CONTROL ACTIONS OF THE HIGH-SPEED TRACKED
VEHICLES DRIVER

E.K. Kapnos — acm., B.b. [lep:xxanckuii — 1.7.H., npod.,3aB.kap.I'M,
N.A. TaparopkuH — 1.7.H., npod.kap.I'M
OI'BOY BIIO «Kypranckuii rocy1apCTBEHHbII YHUBEPCUTET»

Abstract. The report gives a brief description of the different types of movement
of the tracked vehicle. The task is formulated according to their classification on
the basis of the apparatus of artificial neural networks. Describes the process of
formation of training sets and stages of their division into classes. Bring the results
of the training, the structure of the obtained system and algorithm of its work.

AHHOTauus. B noknaae naércs KpaTKOE€ OMMCAHUE PA3JIMYHBIX TUIIOB JBUKECHUS
ryceHn4yHoi mamuHel. opmynupyercs 3agaya mo ux KiacCu(UKalUU Ha OCHOBE
amrapara  HMCKYCCTBEHHBIX  HEHMPOHHBIX  cere.  OmnuceiBaeTcs  mpolecc
dbopmupoBaHus 00YydYaIOMIUX MHOXKECTB W JOTalbl MX pa3feieHus Ha KIIacChl.
[IpuBoasTCS pe3ynbTaThl 00yUEHHUsI, CTPYKTypa MOJIYYEHHON CUCTEMBI U aJITOPUTM
e€ paboTHI.
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TEPMOMEXAHNUYECKASA MOJIEJIb BO3BY /KJIEHUSA
ABTOKOJIEBAHUI TITPH OBPABOTKE METAJIJIOB
PE3AHUEM
THERMOMECHANICAL MODEL OF THE OCCURRENCE
OF OSCILLATIONS IN METAL CUTTING

Kopenasices I'.K. — M.H.C.
NMAI PAH

Abstract. A model of excitation of self-vibrations, or oscillations, in metal cutting
is considered in this work, wherein the loss of stability of the constant-speed
cutting mode occurs as a result of temperature-dependent mechanical
characteristics of the workpiece changing under the effect of heat generation in the
cutting zone. Proposed model allows to summarize the main well-known models of
this phenomenon. The adequacy of the results confirmed the results of laboratory
experiments.

AHHoTanus. B pabore mpemyoxxkeHa Mojelb BO30YXJISHHUS aBTOKOJEOaHUM TpHU
00paboTKEe METAJUIOB pE3aHueM, Ha OCHOBAaHMM Majarolieil 3aBUCUMOCTH
MEXaHMYECKUX XapaKTEPUCTUK MaTepHUasia 3aroTOBKM OT TEeMIEpaTyphbl B 30HE
pe3anus. JlaHHas MOJAENb MO3BOJIIET 00OOIUTh OCHOBHBIE M3BECTHBIC OIMMCAHUS
ATOTO SIBIICHUA. AJIGKBATHOCTh TMOJYUYCHHBIX PE3YJIbTaTOB TMOATBEPKIACTCS
pe3yabTaTaMd  HATYpPHBIX  OKCIIEPUMEHTOB,  IPOBEJACHHBIX  PA3IUYHBIMU
HCCJIEI0BATEISIMU.
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AHAJIN3 CTATUYECKOHN NOJATJIMBOCTHU BBIXOJTHOI'O
3BEHA B PAJIMYHBIX OO KEHUSX MEXAHU3MA
MAPAJIJIEJIBHOHN CTPYKTYPBI CO HIITAHTAMHU
MMOCTOSTHHOM NJINHBI
ANALYSIS OF THE OUTPUT COMPLIANCE IN THE VARIOUS
POSITIONS OF THE PARALLEL MECHANISM WITH CONSTANT
LEG LENGTH

O.B. IIacy —M.H.C.
NucturyT MammHoBeneHus uM. A.A. biiaronpaBosa Poccuiickoi akageMun HayK

Abstract. Developed static compliance model of the 3-PRS parallel robot.
Performed output compliance of the elements in actuator system by using Jacobi
matrix. Solved direct and inverse velocity problem. Studied trends of compliance
variation in the workspace of the parallel robot.

AHHoTanus. Pa3zpaboTaHa NHCKpeTHass MOJIENIb CTaTUYECKOW IMOJATIAWBOCTH IS
MEXaHU3Ma MapaJUIeIbHON CTPYKTypbl Tua 3-PRS. Uepe3 npuHUIKMN BO3MOKHBIX
MEPEMENICHU TPUBEICHBI K BBIXOJAY NOAATIMBOCTH SJIEMEHTOB MPUBOIHOMU
CUCTEMbl MEXAaHHU3MA C HCIIOJIB30BAHMEM MATPUIBI YACTHBIX NEPEAATOYHBIX
oTHomeHu. Jlna ompenenenus marpuilbl SIkoOu perieHa oOpaTHas W TpsiMast
3a71a4a 0 CKOPOCTSAX C YYETOM HAJO0KEHHBIX HA BBIXOJIHOEC 3BE€HO KMHEMATUYECKUX
cBsi3er. Ha OCHOBE MOJIYyYEHHBIX AQHAIMTUYECKHX COOTHOIIEHHUM IPOU3BEIICHA
OLICHKa XapakTepa W3MEHEHHUS MOJATIMBOCTU BBIXOJHOTO 3BEHAa IO BCEMY
paboueMy MPOCTPAHCTBY.
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K BOIIPOCY COBEPIIEHCTBOBAHUA MAHUITYJISITOPOB
JJIAA HEPEJAYU HITYYHbLIX U3JTIEJINN
TO THE QUESTION OF PERFECTION OF THE MANIPULATORS

FOR TRANSFER OF PIECE WARES

H.A. Cepena — acr.
OI'bOY BIIO «KanuHuHIrpaackuil rocy1apCTBEHHBIM TEXHUYECKUI
YHUBEPCUTET

Abstract. Seven manipulator’s designs (that used for piece wares transfer) were
developed. Influence of friction on productivity of the manipulator and also on
energy expenses in process of the transfer of wares is shown. Results of analysis of
friction in relation to manipulators for transfer of piece wares are presented.

AHHOTamuA. /(19 MexXxaHu3alUWu BCIIOMOTATEIbHBIX OMEPAMA TEXHOJOTHYECKUX
MaIllMH W JIMHAH TUIIEBBIX IPOM3BOJICTB Pa3pad0TaHbl KHHEMATHYECKUE CXEMBI
CEMH MAaHHMNYJIATOPOB JUIA TMepeJadyd INTYYHBIX wu3genuid. (OO0ocHOBaHA
HEOOXOMMOCTh UCCJICAOBAHUS MAHUMYJISITOPOB VISl TIepelaun IMTYYHBIX U3ACTUN
B aCIIEKTE TPEHUS B LEJISIX MOBBIIECHUS TPOU3BOIUTEIBHOCTH MOCICIHUX, a TAKKE
CHIDKEHHSI JHEpro3aTpar Ha OCYIIECTBJIEHHE Mpolecca MNepeadyn H3/CIIHM.
[IpuBeneHbl pe3ysibTaThl aHaM3a TPEHUS (B AHAIMTHYECKOM U rpaduyeckom
BH/JIC) MPUMEHHUTEIHLHO K MAHUITYJISITOpAM JJIs TIepeaadu ITYYHbIX U3ACTUH.

COBEPUHIEHCTBOBAHUE UHCTPYMEHTA
JJIA HNTACTHYECKOI'O CBEPJIEHUA
PERFECTION OF THE TOOL FOR PLASTIC DRILLING

B.B. Ycaues — acr.
®denepanbHOE roCyAapCTBEHHOE OI0JIKETHOE 00Pa30BaTENbHOE YUPEKICHHUE
BBICHIET0 MPO(EeCCUOHAIBHOTO 00pa30BaHUs
Camapckuii roCy1TapCTBEHHBIM TEXHUYECKU YHUBEPCUTET

Abstract. Results of perfection of a design of punchers for plastic drilling are
described. The new tool provides suppression of a parasitic heat-conducting path in
a spindle of the machine tool at the expense of drawing special coverings. The
design of the tool with a replaceable working part is shown.

Annotaums. IlpuBeneHsl pe3ylnbTaThl COBEPIICHCTBOBAHMS  KOHCTPYKIIUHU
nepdopaTopoB s MIACTUUECKOTO cBepiieHus. HOBBII HHCTpYMEHT 0OecrieunBaeT
MOJAaBJICHUE Mapa3UTHOTO TEIJIOOTBOJIA B IIMUHAEIbL CTaHKA 32 CYET HAHECEHUS
TEIJION30IUPYIOMIUX MOKpbITUM. [loka3aHa KOHCTPYKUMST HMHCTPYMEHTa CO
CMEHHOU paboueil 4acTblo.
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CEKIIUSI 6.
BuOpanuoHHasi 0MOMeXaHHKA



CTABMWIN3ALUA PEBOHAHCHOI'O PEXKUMA
JAEBAJIAHCHOI'O BUBPOBO3BY/JIUTEJIA, HPUBOANMOI'O
B IBUKEHHUE IBUI'ATEJIEM IIOCTOAHHOI'O TOKA
THE STABILIZATION OF THE RESONANT MODE
OF UNBALANCED VIBROEXCITER, DRIVEN BY A DC MOTOR

H.U. ABneeB — acm., I'.51. IlanoBKoO — 1.T.H., ipo., 3aB. 1a0. BUOpOMEXaHUKH,
NMAIII PAH, r. Mocksa

Abstract. In this work, was investigated the vibration technology machines with
unbalanced vibro-exciters operating on DC motor. A system of differential
equations describing the motion of vibrator and its analytical solution were
obtained. Analysis of the stability of solutions was carried out and
recommendations for the stabilization of the resonant mode vibrator were
developed. These results may provide some practical importance in the design of
vibrating machines with more energy-efficient unbalanced drive operating at a
resonant mode.

AHHoTanus. B pabore nccnenoBana JuHAMHUKA BUOPALIMOHHBIX TEXHOJIOTUYECKUX
MallMH C Je0ajaHCHBIM BHOpOBO30yAMTENEM, pPAOOTAIOIIMM OT JIBUraTels
nocTtossHHOro Toka. [lomyuena cuctema nauddepeHInanbHbIX YpaBHEHUH,
ONHKCHIBAIOUIAsl JIBJKEHUE BHUOpPOMAILMHBI, M €€ aHAJIUTUYECKOE pEIICHHUE.
[TpoBenén aHanM3 YCTOMUMBOCTH pEUICHHS U Pa3pabOTaHbl PEKOMEHIAIMH T10
CTAOMJIM3AllMM  PE30HAHCHOTO pexuMa padoThl BuOpoMaiuHbl. [loydeHHbIE
pe3yJbTaThl MOTYT MPEACTABIIATH ONMPENCIEHHYIO IPAKTUUECKYIO 3HAUUMOCTh IIPU
NPOEKTUPOBAHUM BUOPALMOHHBIX MamMH ¢ Oosnee 3HEprodhHeKTUBHBIM
nebanaHCHBIM IPUBOJOM, PA0OOTAIOIIMM Ha PE30HAHCHOM PEKUME.
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HOBBIE IOAXO/JAbl B UHTPOCKOIINU YEJIOBEKA -
OIIEPATOPA 1O/l BO3JIEUCTBUEM BUBPAILIUU
NEW APPROACHES IN INTROSCOPY OF MAN-OPERATOR
UNDER VIBRATION

FO.A. UrnaTbeB — K.¢.-M.H., 3aB. Kad.,
E. laBbinoBa, /1. ly0eiiko, B. Hemauuna — cTyA€HTHI
Uy MOII «Nuterpamus XXI Bexk» (r.Mocksa)

Abstract. New measuring methods and innovative measuring complex for
biomechanical study of man-operator was developed by K.A. Skvorchevsky and
A.K. Skvorchevsky. The used methods of Introscopy do not exhaust all the
available today possibilities of engineering-experimental technique. It is
proposed a new methodology and machine complex for processing of computer
tomography data, which allow to study not only motions and deformations, but
also calculate values of acting forces.

AHHOTauus. HoBble METOAbI M3MEPEHUN W WHHOBAILIMOHHBIN U3MEPUTEIbHBIN
KOMIUIEKC JJIS HWCCJEeNOBaHWsS OMOMEXaHUKHU dYelloBeKa-orepaTopa ObLI
paspabotan K.A. CxBopueBckum u A.K. CkBopueBckuM. Vcrnonb30BaHHbBIE MTPU
3TOM METOAbl WHTPOCKONUU HE HCUEPIBIBAIOT BCEX JOCTYMHBIX CETOAHS
BO3MOXHOCTEM HHKEHEPHO-IKCIIEPUMEHTAIbHOW TexHUKU. [Ipennaraercs
HOBas METOJMKA M amnmapaTHhI KOMIUIEKC JJii 0O0paOOTKU KOMIIBIOTEPHO-
TOMOTpapUUECKUX JAaHHBIX, TTO3BOJISIONINE HE TOJBKO HMCCIIEIOBATH JBUKEHUS
u nedopmalu, HO U BEIYHUCIISITh 3HAYEHUS ICUCTBYIOIIUX CHUII.

CUCTEMA MAIIMHHOT'O CEMAHTHYECKOI'O AHAJIN3A
BUONHO®OPMAIIMOHHBIX JTAHHBIX
COMPUTER SEMANTIC DATA ANALYSIS BIOINFORMATION
SYSTEM

HN.B. Crenausu — c.H.C.
HNMAIII PAH, r. Mocksa

Abstract. The work analyzes the dynamic properties of machine learning systems
and adapting them for the task of bioinformatics data semantic analysis. Machine
algorithms designed for data-structures synthesis trough Internet to analyze
complex scientific bioinformatics and biomechanics data.

AnHoTanus. B paboTe NpOBOAWTCSA aHAIW3 JUHAMUYCCKUX CBOWCTB CHUCTEM
MAIIMHHOTO OOY4YeHUWsS W WX ajanTanus Uil 3a7add CEMaHTHUYECKOTO aHalln3a
OMonHGOPMAIMOHHBIX  JaHHBIX. Pa3paboTaHHBIE  MAIIMHHBIE  AJITOPUTMBI
MO3BOJISIOT ~ TIOCPEACTBOM CETH HHTEPHET AaBTOCTPYKTYPHPOBATH KOMILIEKC
HAYYHBIX JAaHHBIX OMOMH()OPMATUKHA U OMOMEXaHHUKH.
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O MMOAXOJE K UCCJEJIOBAHUIO IBUKEHUS TMBKOI'O
POTOPA C JKUJIKOCTHBIM ABTOBAJIAHCUPYIOILIUM
YCTPOMCTBOM"

ABOUT MOTION RESEARCH APPROACH FOR FLEXIBLE ROTOR
WITH AUTOMATIC FLUID BALANCER

JI.SL.Banax’ — 1.T.H., T.H.C., A.H.Hmmq)opms1 — K.T.H., c.H.C., [.SL.TTanoBKO" —
I.T.H., 3aB.J1a0.
'OI'BY Hayku MHCTUTYT MammHoBeaeHus uM. A.A. bnaronpasosa PAH

Abstract. An approach for derivation of motion equations which is different from
the known mathematic models of rotor with AFB is suggested. The rotor-AFB
system is described using Lagrange’s equations and generalized coordinates in the
rotating plane. This makes it possible to refine the motion equations, to reduce a
time of their solving, to improve an accuracy of calculations and research quality.

AHHoTamusa. B npemmaraeMoM  1moaxoge B OTJIWYME OT  M3BECTHBIX
MaTeMaTH4YecKux wmomeneir poropa ¢ ABY BeBogsaTcs auddepeHnnanbHbie
yYpaBHEHUS JBWKEHUS CUCTEMbl «poTop-ABY» mo Jlarpanwxy B KoopauHaTax
MOJABMKHOW  (Bpamlaromieics ¢  pOTOPOM) IUIOCKOCTH. OTO  TPUBOIUT
OJTHOBPEMEHHO K YTOYHEHHIO YPAaBHEHWH JIBUKEHHS, COKPAIICHUIO BPEMEHHU KX
WHTETPUPOBAHUS U TOBBIIMICHUIO TOYHOCTH YHMCJIEHHBIX PACYETOB, T. €. KaueCTBa
WCCIICIOBAHUA.

" MceneioBanue BBIIONHEHO npu ¢uHAHCOBOU TofIep)kke PODU B pamkax HaydHoro mpoekta Ne 11-08-90434-
Vkp_¢_a/ The reported study was partially supported by RFBR, research project No. 11-08-90434-Ykp ¢ _a

OPAKTAJIBHBIE 'TEHETUYECKHUE CETU U
MPABWUJIA JI/IMHHBIX TEHETUYECKUX CEKBEHIIUH
FRACTAL GENETIC NETS AND THE
RULES OF LONG GENETIC SEQUENCES

B.1.CBupun— M.H.C.
NMAILI PAH

Abstract. The report describes a method of a positional convolution of DNA
sequences, algorithmand software for constructing genetic fractal nets (FGN) and
the results of the research by this method of long DNA sequences.

AHHoTanudA. B noknane onucansl Meto1 mo3uinoHHo# ceeptku JJHK-cexBenuuit,
QITOPUTM H TpOTrpaMMHOE oOecredeHue JJisi TOCTPOCHHS  (PpaKTalbHBIX
reHetuyeckux ceteit (OI'C) u pe3ynbTaThl MPOBEICHHOTO UCCIEOBAHUS JJIMHHBIX
JIHK-cexBeH1IMil.
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OLHEHKA BJIUAHUA ITAPAMETPOB AMOPTU3ATOPA
HOABECKHU CUAEHDBA HA BUBPOHAI'PY KEHHOCTD
CUAEHDBA BOAUTEJA I'PY30BOI'O ABTOMOBNJIA
THE INFLUENCE OF SHOCK ABSORBER PARAMETERS OF SEAT
SUSPENSION ON VIBRATIONS OF TRUCK'S SEAT

C.K. KaprB1 — 1.T.H., ipod., FO.A. MossIKOB” — K.T.H., JIOIL.
"MockoBcknii aBTOMOOUIIbHO-IOPOKHBII TOCY1apCTBEHHBIN TEXHUYECKHM
yuuepcutetr (MAJII'TY)

HarmoHa bHBIH HCCIEI0BATEIBCKIN TEXHOTOTHYECKH i yausepcutetr «MHUCuCx»
(HUTY «MUCuCp)

Abstract. On the elaborate dynamic model of subsystem «the driver — seat» of the
truck are investigated the influence of shock absorber parameters of seat
suspension on vibrations of seat with impulse and random external road forcing.

AnHoTanusa. C NoMoIIbl0 pa3padOTaHHON JUHAMHYECKON MOAEIH TOJICUCTEMBI
«BOJIUTEIIb — CUJICHBEY» TPY30BOI'0 aBTOMOOWIISI UCCIIEA0BAHO BIMSHUE MAPAMETPOB
aMoOpTHU3aToOpa MOJBECKU CUJEHbS Ha BUOpAllMM HAa CUIEHbE MPU UMITYJIHCHOM U
CIIy4aliHOM JTIOPOKHBIX BO30YKICHUSX.

BJIMSIHUE YYETA MACCBHI THBKUX CTEP)KHEHN HA
YACTOTHBIE CBOVICTBA TIPOCTPAHCTBEHHOU
CTEP)KHEBOM BUBPOUN3OJINPYIOIIEN ITOABECKHA
INFLUENCE OF TAKING INTO ACCOUNT THE MASS OF
FLEXIBLE RODS ON FREQUENCY PROPERTIES OF THREE-
DIMENSIONAL ROD VIBROISOLATING SUSPENSION

A.E. llloxuH — H.cC.
HUMAII PAH, r. Mocksa

Abstract. The work analyzes the dynamic properties of three-dimensional rod
vibroisolating suspension, based on its finite element mechanical model taking into
account the mass of elastic rods. The results of numerical simulations and
comparison these with the results for the model of the suspension, not taking into
account the mass of the elastic elements, are presented.

AHHOTanmus. B pabore mpoBoauTcs aHaIU3 JAMHAMUYECKUX  CBOWCTB
IPOCTPAHCTBEHHOW CTEP’KHEBON BHOPOM3OIUPYIOUIEH MOJBECKU, Ha OCHOBE €€
KOHEYHO-JIEMEHTHOM MEXaHUYECKOM MOJEIM, YYUTBHIBAIOLIEW Maccy YIpPyrux
crepxkHen. [IpuBonsaTcs pe3ynbTarsl YUCIEHHOTO MOIEIUPOBAHUA U IIPOBOAUTCS
UX COIIOCTABJICHUE C PE3yibTaTaMU JUId MOJEIU IOJBECKHU, HE YUHUTHIBAIOIICH
Maccy YIpyrux 3JIEMEHTOB.
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CEKLUNA /.
CryaeHuyeckasi ceKIus



YCTAHOBUBIIUECS PE3OHAHCHBIE KOJTEBAHUS
JIBYXOIMMOPHOI'O KOHCOJILHOI'O POTOPA C HEPEKOCOM
JIMCKA Y JUCBAJIAHCOM MACCHI
THE ESTABLISHED RESONANT VIBRATIONS OF TWO-BASIC
CONSOLE ROTOR WITH A DISTORTION OF THE DISC AND THE
MASS IMBALANCE

1 1,2
H.A. A0ykanbip™ — ctya., ’K.MckakoB “— K.T.H.
1 .
AJIMaTHHCKUAN YHUBEPCUTET YJHEPIETUKHU U CBSI3H
2
MHCTUTYT MEXaHUKH U MAIIMHOCTPOEHUsI MeHHu J[xonnacOekoBa

Abstract. The established vibrations of two basic console rotor with an imbalance
of mass and a disk distortion in relation to a shaft are investigated. Under joint
influence of two imbalances investigates unusual amplitude-and phase-frequency
characteristics of the rotor and the vibration amplitude of the cantilever and factor
of external damping.

AnHoTauus. PaccmaTpuBaroTCsi yCTaHOBHBIIHMECS KOJEOAHHS JBYX OIOPHOTO
KOHCOJIBHOT'O POTOpa C A1cOaJIaHCOM MacChl U MIEPEKOCOM JIMCKA IO OTHOIICHUIO K
Bany. [lon coBMECTHOM BIMSHMEM JBYX NHCOAJaHCOB MCCIEAYIOTCS HEOOBIYHBIC
aMIUTUTYIHO- W ()a30BO-YaCTOTHBIE XapaKTEPUCTUKH POTOpAa U 3aBHCHUMOCTHU
aMILUTUTYABl KOJICOAHWI OT CTENEeHH KOHCOJBHOCTH U KO3 (UIMEeHTa BHEUTHEro
neMidupoBaHusl.

NCCIEJOBAHHUE COCTABJIAIOIIIUX CUJI PE3AHUSA
HA METAJUTIOPEKYHINX CTAHKAX C IOMOLIBIO
IMPUBOPA DINCAM
THE RESEARCH OF THE COMPONENTS OF CUTTING FORCES
ON THE MACHINE TOOLS WITH A DEVICE DINCAM

B.I'.Kaiimun — maructp, ®.C. CabupoB — 1.T.H., Ipod.
MI'TY Crankun

Abstract. The article provides an overview of dynamometers for measuring
cutting forces on the machine tools, their classification, as well as the original
design of the device to strain gauges, the scheme of this device and the conclusions
of the work done.

AHHoOTamus. B moxmane mpuBoauTCs 00IIas XapakTePUCTUKA TUHAMOMETPOB, IS
U3MEpPCHHsI CHJIBI  pE3aHWs Ha  METAUIOPSXKYIIeM O0OpyIOBaHUH, WX
KmaccuuKamus, a Tak)Ke OpUTMHAJbHAs KOHCTPYKIMs  IIpubopa Ha
TEH30METPUYECKUX JaT4MKax, cXeMa pabOoThl JaHHOTO YCTPOWCTBA U BBIBOJBI O
MIpOJIeJIaHHON padoTe.
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PEA/INBAIIUA DOPEKTA HHEPLIIMOHHOI'O
IIPEOBPA3OBAHUA B KOMIIBIOTEPHBIX MOJIEJIAX
REALIZATION O THE EFFECT OF INERTIONAL CONVERTER BY
COMPUTER MODELS

Baiikos O.H' — cryd., Hukonos M.C! - CTYyA.,
Bpbicun A. H’. - x.1.H. H.c., Iloxun A. E% -H.c.
1CepHyX013<:KHI7I dbunuan MI'VIIN
*UMAII PAH

Abstract. Inertial effect in hydraulic converters provides creation of great inertia
in relative motion. The problem of modeling inner processes in channel is a
separate task for research. In present work, the numerical simulation of fluid
dynamics in channels of hydraulic converter is carried out and corresponding
results are shown.

AnHoTauus. HWHeprmoHHBI 5>(QQGeKT B TUAPABIMYECKUX MpeoOpazoBaTemsix
oOecrnieunBaeT co3AaHue OOJNBIION HHEPUUOHHOCTHU 0 OTHOCUTEIBHOMY
JBIKEHHIO. Borpoc MoaennpoBanusi BHYTPEHHUX MPOLIECCOB B KaHaJe SIBJISAECTCS
CaMOCTOSITEILHON 3aJjaueid g MccaeqoBaHus. B paboTe MpoBeaeHO YHMCICHHOE
MOJCIUPOBAHUE  JUHAMHUKMA  JKMJKOCTH B  KaHAJaX  THAPABIUYECKOTO
npeoOpaszoBaTeis U MPeACTaBICHbI COOTBETCTBYIOIINE PE3YyJIbTATHI.

Paboma svinonnena npu punarncosoii noodepacke PODU (epanm 12-01-31070 mon_a).

MUKPOITPOLIECCOPHBIE YCTPOUCTBA 3AIIUTHI
«CUPNYC-T3» U «CHPNYC-3-JIB-03» BCUCTEMAX
P3uA HA IIOJACTAHIIUAX
MICROPROCESSOR PROTECTION DEVICES
"SIRIUS-T3" AND "SIRIUS-3-LP-03" IN THE SYSTEM
RELAY PROTECTION AND AUTOMATION AT THE SUBSTATION

P.H.bano6aunos — ctyza., B.}FO.beramoB — 1.¢.-M.H., ipod.
'OV BIIO «Ka3zaHckuil rocy1apCTBEHHbBIN YHEPTETUUECKUIA
yHuBepcutet»,420066, r. Kazanb, yn. Kpacnocensckast, a. 51

Abstract. In this work the device microprocessor protection «Sirius-T3» and
«Sirius-3-LP-03», their concepts, basic characteristics and purpose.

AnHoTaumsi. B pabore paccMOTpeHBI YCTPOHCTBa MHUKPOMPOILIECCOPHOMN 3alUThHI

«Cupnyc-T3» n «Cupnyc-3-JIB-03», uX NIpUHIUIHAIBHBIE CXEMBI, OCHOBHBIC
TEXHUYECKHE XapaKTEPUCTUKH U MPETHA3HAUCHHUE.
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NUCCJEJOBAHUE BJIUSHUSA BE3ABPABBHON
YJIBTPA3BYKOBOW ®MHUITHON OBPABOTKH HA
IMEPOXOBATOCTH BOPOXPOMHWPOBAHHBIX OFPA3IIOB
INFLUENCE NONABRASIVE ULTRASONIC FINISHING
PROCESSING ON ROUGHT BORO-CHROMED SAMPLES

A.O.BartyeB — ctya., FO.I1.Xapaes - n.17.1. npod. JI.A.Kypkuna — acm.
BocTouno-Cubupckuii rocy1apCTBEHHBIM YHUBEPCUTET TEXHOJIOTUHN U
YIPaBIICHUS

Abstract. This article represents resistance of influence nonabrasive ultrasonic
finishing processing (NUFP) on the change of roughness boro-chromed samples of
45 steel and steel 3X2B8. Were chosen for NUFP processing modes, the influence
of coolant to change the roughness after processing.

AHHOTaumus. B cratbe paccMOTpeHbl BOMPOCHl BIUsSHUA —Oe3abpa3uBHOM
yIbTpa3BykoBoi ¢uHuIIHON 00paboTku (BY®DO) Ha u3MeHeHne mepoXOoBaTOCTH
OOpOXpPOMHUPOBAHHBIX 00pa3ioB u3 ctanu 45 u cranu 3X2B8. beumn momoopaHs
pexumbl 00padoTku st bBY®O, ucciaenoano Bmusare COX Ha u3MeHeHUE
HIEPOXOBATOCTH MOCIE OOPAOOTKHU.

CUHTE3 IHEBMATUYECKOI'O 3AXBATHOI'O
YCTPOMCTBA MPOMBIIIJIEHHOI'O POGOTA
C BOBMOXHOCTBIO BASUPOBAHMUA 110 YIJIY IIOBOPOTA
SYNTHESIS OF AN INDUSTRIAL ROBOT’S PNEUMATIC GRIPPER
WITH POSSIBILITY OF BASING ON THE TURN CORNER

A.H. Coaonaen, E.B.Cteraues
Bonarorpajackuii rocyaapcTBEHHbIN TEXHUYECKUI YHUBEPCUTET

Abstract. In the given work authors offer a design of pneumatic grippers of the
industrial robot. Have an opportunity to subject based on the angle of rotation
before making the capture.

AnHoTaumsa. B pmanHoit paboTe  aBTOpBl  IpeJIaraloT  KOHCTPYKIIHIO
MMHEBMATUYECKOI0 3aXBAaTHOIO YCTPOWCTBA MPOMBIIUIEHHOTO poboTta. [lonydena
BO3MOKHOCTb TPEIBAPUTEILHOrO Oa3upoBaHUs MpeaMera IO YIJIy IOBOpOTa
Iepe]l OCyLIECTBIEHUEM 3aXBaTa.
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PASPABOTKA MATEMATHYECKOM MOJIEJIN
SHEPT'OINIOTJIOINAIOHIET'O KPECJIA
C UCITOJBb30OBAHHUEM PE3YJIBTATOB
KOIIPOBBIX UCIIBITAHUM
DEVELOPMENT OF A MATHEMATICAL MODEL OF ENERGY-
ABSORBING SEAT, USING THE RESULTS OF EXPERIMENTAL
TESTS

E.B.I'agpuios — ctya., H.A.KynakoB - x.-M.H.
YHHUBEpPCUTET MAIIMHOCTPOCHUS.

Abstract. The paper presents the results of field tests simulating mine explosion on
Tank-Automotive vehicles. Trials were conducted to evaluate the effectiveness of
mine energy-absorbing seats. In the tests were performed measurements of the
dynamic parameters. Based on the results of tests were developed a mathematical
model of 3D mine seat and presented a comparative analysis of calculated and
experimental records.

AHHOTanus. B crathe mpencTaBiIeHBl pE3yNbTAThl KOMPOBBIX HCIBITAHUN
MOJCIUPYIOINX MOAPHIB HA MHHE aBTOOPOHETAHKOBOM TEXHUKH. HcrmbITaHus
MIPOBOAUIIUCH JUISL OLICHKH s pekTuBHOCTH MIPOTUBOMUHHOTO
SHEPromorJIOMAKIIEro Kpecina. B mpouecce ucnpiTaHU TPOBOAWINCH 3aMeEpbl
JMHAMHUYECKUX mapameTpoB. Pazpaborana 3D mojiens TpOTUBOMUHHOIO Kpeciia U
IIPEJCTABJIEH CPABHUTEIIBHBIN aHAJIN3 PACYETHBIX U SKCIIEPUMEHTAIBHBIX TAHHBIX.

PACYET HA ITPOYHOCTDB CPE3HOI'O
JIMCTOBOI'O COEAUHEHUA
THE SHEAR JOINT’S STRESS CALCULATION

M.N.I'pedénkuna — ctya., H.JI.OcunoB—x.T.H., mpod.
MoOCKOBCKHI TOCYAapCTBEHHBI MallIMHOCTPOUTENbHBIN yHUBEpcUTET (MAMMN)

Abstract. Shear joints are find a wide application for a different fields of
engineering. Correct calculation of the shear joints allow to improve its production
safety. The shear joints’ calculation method is devised in this work. Our method
allows to determine both static deformation show and joint’s load-life.

AnHoTanus. B manHo# pabote pa3paboTaHa Takass METOJWKA pacdera CPe3HOTO
JIMCTOBOTO COEAMHEHUS, KOTOpasi HE TOJBKO MO3BOJISIET ONPEAEIUTh CTATUYECKYIO
KapTuHy nedopmaiuii, HO W MOXKET OBITh HCIIOJB30BaHA [JIS MOJCYETa €ro
YCTAJIOCTHOTO pecypca.
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OCHOBHBIE XAPAKTEPUCTHUKHU BHEHIHEI'O TPEHUSA
HAHOCUCTEM OKCHUIA AJIIOMUHUA
MAIN CHARACTERISTICS OF THE EXTERNAL FRICTION
OF NANOSYSTEMS OF OXIDE OF ALUMINIUM

O.A. Jlomeuxkuna — cryz., A.J. Xopaukos — ctya., A.JI. CyMeHKOB —
K.T.H., JIOLL.
HoBomockoBckuit uHCTUTYT (punmnan) PXTY um. /I.U. Menneneena,
HoBomockoBck Tymbckoit o61actu

Abstract. New technologies more and more widely use nanomaterials - powders
with the size of particles less than 0,1 microns belong also. The main characteristic
of an external friction of nanosystems is the coefficient of an external friction. In
this work dependence of coefficient of an external friction of nanosystems of oxide
of aluminum on quality of processing of a surface of metal and nonmetallic
materials is investigated. It is found out that the value of coefficient depends on a
ratio of the sizes of particles of nanosystems and height of roughnesses of surfaces
of a friction.

AnHotaumus. HoBele TexHomormu  Bc€  Oolee  IMMPOKO  HCIOIB3YIOT
HaHOMAaTEpHUalbl, K YUCIY KOTOPBIX OTHOCATCS M TMOPOIIKKA C Pa3MEPOM YaCTHIL
meHee 0,1 mMkm. OCHOBHOM XapaKTEPUCTHUKOW BHEIIHETO TPEHHUS HAHOCUCTEM
AaBysieTcs KO3 (UIIMEHT BHEUIHEro TpeHusa. B paboTe uccienoBaHa 3aBUCUMOCTD
Kod(h(UIMEeHTa BHENTHETO TPEHUsS HAHOCHCTEM OKCHJA aTOMHUHUS OT KauecTBa
00pabOTKM TIOBEPXHOCTH METAUIMYECKUX M HEMETAJUNIMYEeCKUX MaTepUalioB.
BrisicHeHo, uTo Benm4yuHa KOA()PUIMEHTa 3aBUCUT OT COOTHOIICHUS pa3MepoB
YaCTHUI] HAHOCHUCTEM U BBICOTHI HEPOBHOCTEUW MOBEPXHOCTEM TPEHUS.
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BUBPAIIMOHHASA BUOMEXAHUKA CUCTEMBI
«BCAJJHUK-JTOIIA1b»
VIBRATIONAL BIOMECHANICS
OF THE SYSTEM “HORSEMAN-HORSE”

C. 3unoBatHas, Y. Cunaiiyio, A. OHUKMEHKO — CTYJICHTKH,
B.B. EManyni10B — nipenojiaBatesib, MarucTp Gu3suku
Uy MOII «UaTerparus XXI Bexk» (r.MockBa)

Abstract. A biomechanical model of the system “horseman-horse” is considered.
It allows to calculate strains and deformations of horseman’s body, which is
subjected to vibration as result of horse’ motion. This model gives a possibility to
create biomechanical foundation for the Ippotherapy, which is used in the
rehabilitation medicine.

AnHoTaums. B jnokmaae paccMarpuBaeTCs OMOMEXaHUYECKass MOJIETb CUCTEMBI
«BCAHUK-JIOMIA b, TTO3BOJISIONIAS BEIYUCIIATE NepeMeIieHus U aedopManuu Tena
BCaJIHMKA, HA KOTOPOE BO3JEHCTBYET BUOpAIMS B pe3yibTaTe ABUXKECHHUSI JIOIIAIH.
Orta Mojenb TMO3BOJISIET CO3/aTh OMOMEXaHMYECKHWE OCHOBBI HIMOTEPAINH,
KOTOpasi HAXOJIUT MPUIIOKEHUS B peaOUIUTAIIMOHHONW MEIUIIHE.

BJIMAHUE TOBABOK BOAOPOIA HA CT'OPAHUE
CKU/KEHHOI'O HEOTAHOI'O I'A3A
INFLUENCE OF HYDROGEN ADDITION

ON LPG COMBUSTION PROCESS

JA.b. upmos — acn., I.C. I'aBpusioB — cty.,
E.A. 3axapoB — k.T.H., 1ckaH ®AT, E.A. ®easiHoB — /1.T.H., 3aB. Kad.
Bourorpaickuii rocy1apCTBEHHbINM TEXHUYECKU YHUBEPCUTET

Abstract. The article considers the problem of using hydrogen addition to LPG for
vehicles equipped with internal combustion engine with ignition system. Also the
results of an experiment to determine the propagation velocity of flame in a
stoichiometric mixture of propane-butane and hydrogen are reviewed.

AnHoTanus. B paGote uccnenyercs BIusHUE 100aBOK BOJOPOJA K CHKIKEHHOMY
HEe(TAHOMY ra3zy, ¢ TOYKHU 3PEHHUS HCIIOIb30BAaHUS JTAHHBIX T'a30BBIX CMEced B
KauecTBE TOIUIMBA JJIi aBTOTPAHCHOPTHBIX CpeAcTB, obOopynoBaHHbIX JIBC c
HCKPOBBIM 32KUTaHUEM.

[IpoBeeHHbIE UCCIIeIOBAHMS MTOKA3aId, YTO JOOABKH BOJOPOa OKA3bIBAIOT TAKOE
KE TIOJIOKUTEIBLHOE BIUSHHE Ha TPOILIECC CropaHus MpomnaH-OyTaHa, KaK W Ha
cropaHue O€H3UHOB.
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NCCIEJOBAHUE ITJIOCKOI'O HAITPAZKEHHO-
JAE®OPMUPOBAHHOI'O COCTOAHUSA B OBJIACTH
KOHIIEHTPATOPOB HATIPSI)KEHUH
THE RESEARCH OF FLAT DEFLECTED MODE IN THE PHERE
OF STRESS CONCENTRATORS

B.U.UBanoB — crya., H.JI.OcunoB — k.T.H., mpod.
MI'MY «MAMN»

Abstract. Stress field and deformation processes in the sphere of stress
concentrator are calculated and analyzed thin plate in terms of a round hole and a
chap. It is required to carry out a parametric study of such a field in the process of
concentrators and actual load changing their parameters. The attempt of working
out a certain criterion of the development of the chap in the point of major stress is
made.

AHHOTanuA. YuCIEeHHO ompenenseTcs W aHAJIU3UPYETCs I0JIE HaNpsHKEHUW U
nedopManii B TOHKOCTEHHOM IIaCTUHE B OO0JACTHM KOHIIEHTPATOPOB B BHJIE
KpYIJIOTO OTBEPCTHSI W TOHKOW TpeumuHbl. lIpoBoauTcs mapamerpuyeckoe
HCCIIEIOBAHWE TAaKOr0 TOJISI IMPU HM3MEHEHUM pPa3MEPOB KOHLEHTPATOPOB H
JEHUCTBYIONINX HAarpy3ok. /lemaeTcst mombiTKa BHIPAOOTKH KpUTEpUs 0Opa30BaHUS
pactpocTpaHeHHUs] TPEIIMHBI M0 BEIMYWHE TUTACTUYECKON nedopManuy B TOYKAX
HanOOJIBIIIETO HATIPSKESHHUS .
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SKCHEPTHASI CUCTEMA 1JIS1 TMATHOCTHUKHA
HEUCIIPABHOCTEHN TOPMO3HOMN CUCTEMBI
ABTOMOBWJISI C ABC WJIH ESP
DIAGNOSTIC EXPERT SYSTEM FOR VEHICLE BRAKE SYSTEM
FAILURE WITH ABS OR ESP

I'.O. MeabaukoB — maructp, E.C. Jlapun — maructp,
A.A. PeBuH — 1.7T.H., po@d., B.I'. JIpirano — k.1.4H., 101.
Bousrorpaackuii rocyapCTBEHHbIM TEXHUYECKU YHUBEPCUTET

Abstract. This work is devoted to the creation of an expert system for fault
diagnosis of Anti-lock braking system and electronic stability control car. Design
features electronic stability control, the main fault and diagnostic methods,
features, general concepts, architecture, advantages and disadvantages of expert
systems were analysed. As a result, an expert system, which allows to replace
expert's work in the field of diagnostics of brake system, ABS with ESP car, was
created.

AHHOTanms. /lanHas paboTa MOCBSIIEHA CO3JAaHUI0 AKCIEPTHOW CUCTEMBI IO
JIMarHOCTUKE HEUCHPABHOCTEH AaHTUOJIOKMPOBOYHOW CHUCTEMBI M 3JIEKTPOHHOIO
KOHTPOJISI YCTOWYHMBOCTH aBTOMOOWIIS. bBbulM  paccMOTpeHbl OCOOEHHOCTH
KOHCTPYKIIMH 3JIEKTPOHHOTO KOHTPOJISI YCTOMUMBOCTH, OCHOBHBIE HEHUCIIPABHOCTHU
U METOJbl TUArHOCTUKH, TaK >K€ HM3Y4YEeHbl OCOOEHHOCTH HKCIEPTHBIX CHCTEM,
oOIIIie TOHATHUS, APXUTEKTypa, MPEUMYIIECTBAa U HeJI0CTaTKu. B pesynbrare Oblia
MOJIy4eHa SKCIEpTHAsl CHCTeMa, IO3BOJIAIONIAs 3aMEHHUTh padoTy JKClepTa B
00J1acTH TUAarHOCTUKHU TOPMO3HOU cucteMbl, ABS ¢ ESP aBTomo0wmIIs.
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UCCJIENOBAHUE JE®OPMALMIA B PEEPEHHBIX
MJIACTUHAX KAK COCTABHBIX KOHCTPYKLUSIX
RESEARCH ON THE DEFORMATION IN RIBBED PLATE AS A
COMPOSITE CONSTRUCTION

A.A. llapaxonu — ctyn., H.JI. OcunoB — K.T.H. 1po.
MockoBckuii I'ocynapctBennbiii Mammunoctpoutenbubiii Y auBepcutetr (MAMMU)

Abstract. In this work presents analytical and numerical solutions of problems of
plane strain rectangular plates supported by ribs. Performed a parametric study of
the effect of the ribs, the mechanical properties of materials and dimensions of the
plate on the stress distribution.

AnHotaums. I[laHenu, NOAKpEIUIEHHbIE MPOAOJBbHBIMU pEOpPaAMU KECTKOCTH,
HCIIOJIB3YIOTCA  KAaK  OCHOBHBIE  HECYIIME DJJIEMEHTbl B  aBUAI[MOHHBIX,
CYJIOCTPOUTENILHBIX, aBTOMOOUJIBHBIX U CTPOUTENBHBIX KOHCTPYKIUAX. [Ipu sTOM
JOMUHHPYIOIIEN HArpy3KOM Ha OTHU MAHENIU SABJISETCS UX PACTSKEHUE U CIBWI..
[ToaTOMy B mpejiaraeMoil MoAeu NOAKPEIVIEHHON NMaHenu (PYHKIUU PACTSIKEHHUS
BOCIIPUHUMAIOTCA TOJBKO pEOpaMu, a CABUT TOJIBKO MOJIOTHOM TaHEH.

K BOITPOCY OBOCHOBAHUSA NTAPAMETPOB
HPECC-®OPMbI TEPMOIIVIACTABTOMATA
TO A QUESTION OF JUSTIFICATION OF PARAMETERS
OF A COMPRESSION MOLD THERMOLAYER
AUTOMATIC MACHINE

A.1O. Ilo:xkunaesa — cryn., JI.B. JlykneHko — 11.T.H., 3aB. Kad.
HoBomockoBckuit nHCTUTYT PXTY um. J[.1. Menneneesa

Abstract. In the report results of researches on determination of rational
parameters of the main constructional unit influencing work thermolayer automatic
machine are presented. It is shown that on a choice of parameters submitting screw
leading influence is rendered by properties of a submitted material.
Recommendations about increase of working capacity submitting screw are
proved.

AHHOTauusA. B 10oknage mnOpeacTaBleHbl PE3yJbTaTbl HKCCIEAOBAHUM IO
ONPEACIEHUIO PALMOHAJIBHBIX MAapaMETPOB OCHOBHBIX KOHCTPYKTHUBHBIX Y3JIOB,
BIMSIOIMX Ha paboTy TepMoriaTaBromara. [lokazano, yTo Ha BbIOOp mapamMeTpoB
MOJAIOLIEr0 IIHEKa BEAYIIEE BIMSIHUE OKa3bIBAIOT CBOWCTBA IOJABAEMOIO
mateprasia. OOOCHOBaHbl PEKOMEHAAIMHM IO MOBBIILIEHUIO PAaOOTOCIOCOOHOCTH
MOJAIOUIETO IIIHEKA.
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PACYHET HWJINHIAPUYECKHUX OBOJIOYEK,
BBIITOJTHEHHBIX U3 KOMITIO3UIIUOHHBIX MATEPHUAJIOB
THE ANALYSIS OF COMPOSITE CYLINDRICAL SHELL

A.Il. ITorpamkoBa — ctyxn., B.B. bornanos — k.T.H., 1011.
MI'MY (MAMN)

Abstract. In this work the problem of orthotropic cylindrical shell laminate was
considered. The hand calculation and finite element method using computer aided
software Patran/Nastran were performed.

AnHotamusi. PaccMoTpeHa 3ajmada pacyeTa OPTOTPOIHBIX IMUIMHIAPUYSCKUAX
000JI0Y€K, BHIMIOJIHCHHBIX U3 CIIOUCTHIX KOMITO3UTOB. [IpOBOMMIICS aHATMTHYCCKHMA
pacdeT W pacyeT METOJOM KOHEYHBIX JJIEMEHTOB C MPHMEHEHHEM pPaCUYCTHO-
nporpamMmmHoro komriekca Patran/Nastran.

NCCJEJOBAHUE TPOYHOCTU KOMIIO3UIIMOHHON
3ALIUTHI TPU BO3AENCTBUU BBICOKOCKOPOCTHBIX
IMPOBOMHUKOB MNOBBIINIEHHOMN TBEPIOCTH
RESEARCH OF STRENGTH OF COMPOSITE PROTECTION
AT INFLUENCE OF HIGH-SPEED PUNCHES

A.C. Ckak0aeBa — ctyn., H.A. KyaakoB — k.¢.-m.H., nupextop HTI]
«CrenrexHuKa»
denepalibHOE rOCYIapCTBEHHOE OIOKEeTHOE 00pa30BaTEIbHOE YUPEKACHUE
BBICHIETO NMPO(eCCUOHATIBHOTO 00pa30BaHus
«MOCKOBCKUI TrOCyJapCTBEHHBIM MallIMHOCTpOUTENbHbIA yHUBEpcuTeT (MAMMUN)»

Abstract. The paper presents results of research of durability composite protection
at influence of high-speed punches. Based on the analysis of the experiments was
tested a model which allowed to carry out multiply calculations of protection.

AHHOTAIHUA. B CTaThe MIPEICTABJIECHbI pe3yabTaThl pacyeTHO-
DKCIEPUMEHTAJIBHOTO HMCCIEI0BAHUS CTOMKOCTA KOMITO3UIIMOHHOW 3alUThl IIPU
BO3JICICTBMM  BBICOKOCKOPOCTHBIX  MpoOoiHMkoB. Ha  ocHoBe  aHanmm3a
MIPOBEJIEHHBIX AKCIIEPUMEHTOB OblIa 0TpadoTaHa pacyeTHasi KOHEYHO-IJIEMEHTHAs
MOZENb, KOTOpas MO3BOJIMJIA MPOBECTH MHOTOBAPUAHTHBIE PACUYEThI PA3IMUYHBIX
KOHCTPYKTHBHBIX 00pa3IlOB 3aIIHUTHI.
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AndaBuTHBIN yKa3aTeJb

HJIeHapHLIe AORJIAAbI

HHonunos A.H. BimsHue KOHUEHTpaMM HANpPsKEHUHM HA IPOYHOCTH
BOJIOKHHUCTBIX KOMIIO3UTOB

CEKLIUA 1.
KOHCTp)’KHHOHHOQ MaTEpHuaJI0BEeaACHUEC

Apanamun B.A., Kpymenko I'.I'. Biustnue 100aBok B (pOpPMOBOYHYIO CMECH
OOpHOI KHUCIOTHI HA KAY€CTBO OTIMBOK CHJIOBBIX arperaToB U3 allFOMUHUEBBIX
CIUIABOB

Ap3bioaeB A.M. Co3gaHue 3J€MEHTHON 0a3bl TEXHOJOTMYECKUX MPOLECCOB
W3TOTOBJICHHUS IETAJIEN

bpexoBckux II.B. Pa3paboTka uHCIEHHO-aHAIUTUYECKOTO MeETOoAa JUIs
ONPENEIICHUs] HANPSLKEHHOTO COCTOSIHUSL B CIIOUCTOM  KOMIIO3MLIMOHHOM
MaTepuae

CageabeBa A.C., KiaouxkoB H.II., KpykoBuu M.I. MonenmnpoBanue
KHMHETHKHU pocTa (ha3 a30TUPOBAHHBIX CJIOEB

Bykapes U.M., AGopkun A.B. OrnpeneneHue panuoHaIbHBIX PEKUMOB
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