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COJIEP)KAHUE

B.1.AnHun

HOBBII KJIACC OIPEJIEJISIOIINX COOTHOIIEHUI IMHEMHOM AHM30TPOITHOI

HACJIEJICTBEHHOM TEOPUM VIIPYTOCTH ......oooveooioroieseiesessesssss st 1
IMonxoxn KenbBuHA, pacKpBIBAIOIIUK CTPYKTYpYy OOOOIICHHOro 3akoHa ['yka, IPHMEHSETCS K aHAIH3y COOTHOLICHHI aHU30TPOITHOW JIMHEHHO
HACJICJICTBCHHON Teopur ympyroctu. [Ipeanonaraercs, 9To COOCTBCHHBIC COCTOSHUS TEH30pa HACIEACTBEHHBIX s/IEP HE 3aBUCAT OT BPEMCHH H
COBIIAJIAIOT C COOCTBEHHBIMH COCTOSHUSIME T€H30pa aHH30TPOIIHMU MTHOBCHHBIX MOJYJICH yIPYTrOCTH, a HACJIEACTBEHHBIC OIIEPAaTOPHI C SAPAMU B
BHUJIEC APOOHO—IKCIOHCHINANBHEIX (DYHKINI PaG0THOBA HEHCTBYIOT TONBKO Ha 3aBUCSAIINE OT BPEMEHH COOCTBEHHEIC MOJTYJIH TEH30pa HACIEICTBEH-
HBIX siiep. MaKCHMaIbHOE YHCIIO He3aBUCHMBIX HACTIEACTBEHHBIX OIIEPAaTOPOB PAaBHO MIECTU. PacCMOTPEHE! Cllydan TPaHCBEPCAIbHON H30TPOIINH,
OpTOTpOnuH, Kyoudeckoi cummerpui. (c. 1-6).

JI.P.Bnmnsiko

O MOJIHUE3AIIUTE YIJIEINIACTUKOB C UCITIOJIbB3OBAHVEM

BA3AHBIX TIPOBOJIOUHBIX CETOK .......oooiiiiiiiiii s en e 7
B crarbe 00cyxkIaeTcs IPUMCHCHNUE BS3aHBIX U BI3aHO-IIAsHBIX IIPOBOJIOYHBIX CETOK IS MOTHHE3AIUTHI ITOJTUMEPHBIX KOMIO3HIIMOHHBIX MaTepU-
aoB. CeTKH HCIONB3YIOTCS B KAUECTBE IIOBEPXHOCTHEIX CJIOCB KOHCTPYKIHOHHBIX YIVICIUIACTHKOB, KOTOPHIC HALLIM NPHMEHEHUE B aBUALIMH H
BETpOdHEpreTrKe. [IpeicTaBIeHbI CTPYKTYpa U CTPOCHHE MEIHBIX BA3aHBIX H BS3aHO-NIAsTHBIX CETOK, H BOSMOKHOCTb BapbUPOBAHHUS HX XapaKTCPH-
CTHKaMH IS IPUMEHEHHS B TeXHHKe (. 7—15; mi. 8).

10.P. Kosto6oB, B.H. IlepeBezennen, C.C. Manoxun, }0.E. KyneimoBa, A.1O. Kosno6osa, A.M. Bparos, A.10. Koncrantnnos
OCOBEHHOCTH ®OPMUPOBAHUA CTPYKTYPhI U PA3SBUTHS IIITACTUYECKOM JIEGOPMAILTUN

TP AMHAMUWYECKOM HAT'PYXXEHUUN KPYTTHO3EPHUCTOI'O 1 HAHOCTPYKTYPUPOBAHHOI'O TUTAHA ..o 16
VccenoBaHbl MEXaHIIECKOE TOBEICHUE H HI3MCHEHUSI MUKPOCTPYKTYPBI IIPH JIMHAMITYECKOM HAarpy»KEeHIN HaHOCTpyKTypupoBanHoro (HC) u kpymnHo-
3eprucroro (K3) Turana mapku BT 1-0. O6cyxnaiorcst 0cOOCHHOCTH pa3BUTUS 1ehOPMAINH B UCCIICIOBAHHBIX YCIOBHSIX TUHAMUYECKOTO HAT Py KECHHUS
Ha pa3anyuHbIX cTaausx. [IpoBoauTcs aHaIM3 BIMSHUS CKOPOCTU HArPyKEHUs Ha MEXaHMIeCKHUE CBOMCTBA U3y4yaeMbIX MaTepuaos (c. 16-28; ui. 9).
Fedulov B.N., Safonov A.A., Nguyen N.Q., Lomov S.V.

METHOD FOR COMPUTATIONAL MODELLING OF RESIDUALSTRESSES AND STRESS-INDUCED

MANUFACTURING DEFECTS IN VACUUM-INFUSED AUTOMATED PLACEMENT LAMINATES .......ccooiiiiiiiiiici 29..
B pabore paccmaTpuBaIOTCAd TPEMIMHOCTOUKOCTh B HPUCYTCTBHH TEXHOJIOTHMYECKUX NE(PEKTOB KOMIIO3HTOB, H3TOTOBICHHBIX METOIOM
ABTOMATH3UPOBAHHOMU BBEIKJIAJKK CyXUX MpedopM I IIOCICAYIOMEeH IPOIHUTKU CBA3YIOIIM MaTepUaIoM MeTooM HH(Y3uu. PaccmarpuBaercs
City4ail BO3MOXKHOTO BOSHUKHOBCHHS TPEILMH B PE3yIbTaTe IPHIMEHCHHUS TEXHOJIOTHYECKOTO TEMIIEPATYPHOTO BO3ACHCTBYS BCICACTBHE JUCOananca
K03 GUIIEHTOB TEMIIEPATYPHOTO PACIIMPEHUS CBS3YIOIIETO M BOJIOKOH M YCaIKH cBsA3yromero. [lone nedopmanuii B mpeacTaBUTEIBHOM 00bEME
BOKPYT Ae(heKTa MOACIHPYETCS METOIOM KOHEUHBIX 371eMeHTOB [lapaMeTpiuuecKuii aHaIN3 IOKa3bIBACT, YTO IPH THIIOBBIX YCIOBHSAX H3TOTOBIICHHS
KOMIIO3HTOB U3 STIOKCUTHON CMOJIBL. apMHPOBAHHBIX YIIICBOJIOKHOM, CBA3YIOIIEE 00J1aJaeT JOCTATOYHON IIPOYHOCTBIO JUIS TOTO, YTOOBI BEIIEPKATh
TEeMIICpaTypHbIC HATPSHKCHHS ¥ HAIPSDKCHUS yCaIKU, CO3/AIOIIIeCs P OTBEPKICHHH JJAMUHATA C 3a30POM, OIHAKO 3arlac IPOYHOCTU HEBEIIHK
(HECKOJIBKO NPOLEHTOB), U PH BAPbUPOBAHUM TEMIIEPATYPHOIO PEKUMa BO3MOXKHO MOsiBIEHHE TpemuH (c. 29-46; un. 11).

H.L. Gajera and L.M. Manocha

CUHTE3 I'PA®EHA, COCTOSIIETO U3 HECKOJIBKUX CJIOEB, ITYTEM HU3KOTEMITIEPATYPHOI'O

PACCJIOEHIM A OKCUZA 'PAOUTA ITPU HOPMAJIBHOM JTABJIEHMI .......coooiiiiiiiiiiiieiiiiceeeeeeeeeee et 47
B pabote n3noxen npocroit MeTo; 00bEMHOTO MPOU3BOACTBA rpadeHa, COCTOAIIETO M3 HECKOJIBKUX CIIOEB, IyTEM TEPMUUECKOIO PACCIOEHHS OKCHIA
rpacdura npu temmeparype 230°C 1 HOpMaITbHOM JaBJeHNHN. PacciioeHie BOSHUKAET IO ISHCTBIEM JJABIICHNUS, TCHEPHPYEMOTO B PE3yJIbTaTe PasiIoKEHHSI
OKCHJIHBIX (DyHKIOHAIBHBIX T'PYIII, BEINYHHA KOTOPOTO OKA3bIBACTCS JOCTATOYHOM JUI OTCIOCHHS rpa)eHOBEIX CIOEB OT OKCHAa rpadura.
PentrenoctpykTypHbIii ananu3 paccinoénnoro Marepuana (EG230) e oOHapykHBaeT XapakTepUCTHYECKOTO MHKa rpadTta, 4To MOATBEpKIaeT (haKT
paccioeHus. [lorydeHHbII MaTepralt oXapaKTepH30Ba TAKKe MeToaMu ckarupyroweii (SEM) u npocseunsatorneit (TEM) ameKTpoHHONH MEKPOCKOIINH,
paMaHOBCKOI CIeKTpocKomueH, a Tarke BET — m3MepeHnsvu noBepxraocTu. Pesynsrarsl, nonyderusie TEM n SAED (mu¢paxius sIeKTpoHOB Ha
BBIOPAHHOH IUIOIIA/IKE), IEMOHCTPUPYIOT HAJIMYHE MHOTOCIIOHHOTO rpadeHa B MaTepuae.

ITosy4eHHsIi TakuM criocobom rpaden obnagaet GomblIeil yAeIbHOIT ITOBEpXHOCTBIO (0Komo 220M%/T) (c. 47-57; ui. 9).

I1.M. Baxun, A.M. Ctoaun, H.B. TutoB

KOMIIO3UMOHHBIE 3AIIIUTHBIE IIOKPBITUS HA OCHOBE TIC-W,C-CO, IIOJIYHEHHBIE

DJIEKTPOAYTOBOU HAITJIABKOY CBC-2JIEKTPOJAMU

HA JETAJIAX CENTBCKOXO3AACTBEHHOM TEXHUKI .......o.oooveoveoieocee s 58
B paboTe METOIOM 3/1EKTPOIYTroBOIT HAILIABKH B CPEJIe aproHa ObLIO IIOJTYUYEeHO 3alUTHOE HOKpEITHE Ha ocHoe CBC-anektpona TiC-W,C-Cona cram
651 YcTaHOB/IEHO, UTO B IPOLIECCE HAHECEHMS! TOKPBITHUS IIPOMCXOUT 00pa30BaHIe KOMIIO3HIIMOHHBIX KapOMIHBIX YACTHULL, COCTOSILIUX U3 YePe/Ty FOILLHXCS
3epeH KapOHua THTaHa, 00OTaICHHBIX U HEOOOTaleHHBIX BOJbppaMoM, pasmepamu 1o 100 Mxm. MccnenoBana MUKpOCTpYKTypa U (a3oBbIil cocTas
HAIUIaBJIEHHOTO CJIOs, U3MEPEHO pacpeesieHHe MUKPOTBEPAOCTH OT €ro MOBEPXHOCTU [0 MeTaundeckoi nomnoxku. [TokasaHo, uro B mpouecce
HAIUTaBKU HAILIABJICHHBIH CloH conepxuT 110 70-80% kapOuaHoii Bassl (c. 58—65; . 6).

B.A.lllep6akos, B.T.Texena, A.B.lllepoaxoB

I[MOJIYYEHHME KOMIIO3UTHBIX MATEPUAJIOB HA OCHOBE ITJIABJIEHOI'O KAPBUJIA TUTAHA

METOAOM SJIEKTPOTEIIJIOBOI'O B3PBIBA TTO JIABJIEHIMEM .....ocooiiiiiiiiiiiiiiceeeteee ettt 66
Briepsbie MeToz1oM  AnekTpoTernioBoro B3peiB (OTB) mox naBneHneM nomydeHbl METaUIOKepAMUUECKHE KOMIIO3UThI (KEPMEThI) Ha OCHOBE IUIABJIEHOTO
kapOua TuTaHa. XUMHYECKUH CHHTE3, CTPYKTypooOpa3oBaHue, IapieHue 1 (JopMooOpa3oBaHUE MPOBEISHBI B OAHOCTAMITHOM TEXHOJIIOTHUECKOM PEXKIME
C METAJUTMYECKOI CBSI3KOM — KeIe30 1 HHUKeIIb. BO3MOXKHOCTH METO/a MILTIOCTPUPY FOTCs prMepamu oty derst komrosutos: TIC-Ni, TIC-Fe [list omyaennst
KEpPMETOB HCIIONB30BATH PEaKIIIOHHYI0 CMeCh, coziepykattyto noponikd Ti, C nNi. [Tokazano, 4To B X0z1e 9K30TepMIUECKOi peakiiii (JopMUPYETCst KOHESUHBIIT
TPOIYKT, COCTOSIIMMN 13 3epeH TIC, paBHOMEPHO paCTIpe/IelIeHHBIX B HUKeIIeBO# casi3ke. [Ipu ronmyuenmn kepmera TIC—FemareprasoMm MeTaluImaecKoi CBSI3KH
CITy»KHJIa 3alUTHAs aif6a MyaHCOHA TOMIMHOI 2 MM, KOTOpasi IUTaBUJIach OT TOpSYero NpoyKTa CHHTe3a. B pesynbTrare MpoBeIeHHOM paboThI IOy YEHBI
IUIOTHBIC 00pa3Iibl 3a1aHHO (POPMBI B BHJIE IIAIMH/POB ¥ UCKOB C IOTHOCTHIO 4,4 r/em® (TIC+30 Bec.% Ni), 5,4 r/em?® (TIC+30 Bec. % F€). MukpotsepocTh
o Bukkepey cocrasisier: TiC+30 Bec.% Ni 25,8 TTIA u TiC+30 Bec.% Fe 30,5 I'Tla (c. 66-76; wi. 8).
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B.D. Annin
ANEW CLASS OF CONSTITUTIVE RELATIONS OF LINEAR
ANISOTROPIC HEREDITARY THEORY OF ELAS T I I T Y ettt oottt e e e e e e e e e e e e ee e et a e e e e eaaaaaes 1.

The Kelvin approach describing the structure of the generalized Hook’s law is used to analyze the constitutive relagossdinopic

hereditary theory of elasticity. It is assumed that eigenstates of the tensor of kernels of heredity are time indepevideitteawiit

eigenstates of the tensor of anisotropy of instantaneous elastic moduli, and hereditary operators with kernels in trecfanmnalof

exponential Rabotnov functions act only on their own time—dependent modules tensor hereditary kernels. The maximum number of

independent genetic operators is six. Cases of transverse isotropy, orthotropic, cubic symmetry cgnsidgred.

L.R.Vishnyakov

ON LIGHTNING PROTECTION OF CARBON FIBER REINFORCED

PLASTICS USING KNITTED WIRE MESHES.......coiiiiieitiie ettt et et et e e et e e emte e e amteeeaseeeeameeeeameeeeanseeeanneeeesamce A

The using of knitted and knitted-soldered wire meshes for lightning protection of polymer based composite materialsede Tigcuss

meshes are useful for top layers of carbon fiber reinforced plastics that are now used in aircraft constructions and piadymdioar

The structure and architecture of copper knitted and knitted soldered meshes are presented, as well as a possibildgertidgeir p

control(p. 7-15; fig. 8).

Yu.R. Kolobov, V.N. Perevesentsev, S.S. Manokhin, Yu.E. Kudymova, A.Yu. Kolobova, A.M. Bragov, A.Y. Konstantinov

FEATURES OF STRUCTURE FORMATION AND DEVELOPMENT OF PLASTIC DEFORMATION

UNDER DYNAMIC LOADING OF COARSE-GRAINED AND NANOSTRUCTURED TITANIUM .....cooiiiiiiiiiieiiee e 16.

Mechanical behavior and microstructure changes under dynamic loading of nanostructured (NS) and coarse-grained (CGLti€anium VT

have been investigated. Features of deformation evolution under the studied conditions under dynamic loading at vadcelis stages

discussed. Influence of the loading rate on the mechanical properties of studied materials is(anbdy28dfig. 9).

Fedulov B.N., Safonov A.A., Nguyen N.Q., Lomov S.V.

METHOD FOR COMPUTATIONAL MODELLING OF RESIDUALSTRESSES AND STRESS-INDUCED

MANUFACTURING DEFECTS IN VACUUM-INFUSED AUTOMATED PLACEMENT LAMINATES ......cccciiiiieiiieeiieeene 29

In this paper the investigation on crack resistance of vacuum infused composites with manufacturing defects, manufacfilred of dr

preforms fabricated by automated placement (DFP / ATL) processes is reported. The study discusses the case of postiercrack in

resulting from process thermal influences caused by differences in coefficients of thermal expansion (CTE's) of matrvearidriiieenent,

and by shrinkage of matrix. Strain field within a representative volume surrounding a defect is modelled by finite elendefitaetisults

of parametric analysis show that under typical conditions of carbon/epoxy composites fabrication a matrix exhibits ssteffigiério

withstand thermal and shrinkage stresses occurring during cure of laminates containing gaps, however, the margiretztsadigtgisall

and variations in temperature conditions may result in crack forngpth-46; fig. 11).

H.L. Gajeraand L.M. Manocha

LOW TEMPERATURE THERMAL EXFOLIATION OF GRAPHITE OXIDE UNDER NORMAL

PRESSURE TO SYNTHESIZE FEW LAYERED GRAPHENE.........coiiiiiiiiiiie et e e see et e e eea e s eneeeaeneeeennees 47......

The present research work elucidates a simple method for large scale production of few layered Graphene by low tempeahture ther

exfoliation at 236C under normal atmospheric pressure. Exfoliation occurs due to pressure generated from decomposition of oxygen

functional groups, good enough to exfoliate Graphene sheets from graphite oxide. XRD of exfoliated material (EG230) sipepaeahdisa

of characteristic graphite peak confirming complete exfoliation of graphite oxide to graphene sheet. These were furérezethbyact

SEM, TEM, Raman spectroscopy and for surface area measurement by BET method. The TEM and SAED results exhibited presence o

few layered Graphene in the exfoliated graphite oxide. The graphene so prepared exhibited higher specific surface aB&artajrajt 1

as compared to that of as such graphite oxide (aboutZgtixip. 47-57; fig. 9).

P.M. Bazhin, A.M. Stolin, N.V. Titov

TIC-W2C-CO PROTECTIVE LAYERS OBTAINED BY ELECTRO-ARC COATING

BY USING SHS ELECTRODES ON AGRICULTURAL TECHNIQUE ... ..oiiiiiiiiiiee et 58....

A protective coating based on TiC-W2C-Co was applied on steel 65G by electro-arc surfacing in argon. Microstructure and phase
composition of the obtained layers were analyzed, microhardness distribution from the surface to the metal was measouved.thatas

during the coating process composite carbide particles are formed; they consist of titanium carbide grains of 100 fimeiresizered

or unenriched by tungsten. The applied layer is shown to contain up to 70-80 % of carbide phase (p. 58-65; fig. 6).

V. A. Shcherbakov, V. T. Telepa, and A.V. Shcherbakov

FUSED TiC-BASED COMPOSITES BY ELECTROTHERMAL EXPLOSION UNDER PRESSURE.........c.ccociieiieeiieennd 66

Fused TiC-based cermet composites with Fe and Ni binders were prepared by electrothermal explosion (ETE) under presstaigsn a on

process. A potential of this technique was illustrated on the examples of TIiC—Ni and TiC—Fe composites. ETE expldsidti biérids

was found to yield a material comprising the TiC grains uniformly distributed over the Ni binder. In order to prevengEgon@trthe stage

of synthesis, the TiC—Fe cermet was obtained through impregnation of a melted Fe layer into a porous TiC carcass. Tohespeegstes

and cylinders exhibited the following characterisfics: 4.4, and 5.4 g/cHor TiC, TiC-30 wt % Ni, and TiC—30 wt % Fe, respectively; and

microhardnesd,, = 25.8 and 30.5 GPa for TiC-30 wt % Ni and TiC-30 wt % Fe, respectively (p. 66-76; fig. 8).
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