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A.JL.LHeGepa, A.B.JInzynos, A.A.Cemenon . . .

TAHTAJIOBBIE ITIOPOUIKH C HAHOKPUCTAJUIMYECKOH CTPYKTYPOMU: ITOTYYEHHE, CBOUCTBA,
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MeTozaMu IpoCBeHHBAIOIEH H CKAHMPYIOIIEH EKTPOHHOM MUKPOCKOMHMH HCCIIEX0BAHb HAHOKPHCTAIUTHHECKHE IOPOLIKH TAHTANA C Pa3NHHOA yaesb-
HO¥ HOBEPXHOCTLIO, IOTy4eHHbIe 110 TexHonorun AO «BHUMHMb. [Topoux# cOCTOAT 13 9acTHI BeMHIHHOH 0T 1 10 100 MicM, HMEIOLIHMX TOPUCTYIO
CTPYKTYPY, ChOPMUPOBaHHYIO KpUCTaLHTaMH. Pasmep kpHcTamuToB coctarisiet ot 10 1o 100 um. M3 nepBU4HLIX HAHOKPHCTANNTHYECKHX TIOPOLIKOB
TAHTA/IA, HIMEHAT PEXUMBI AITIOMEPALIH M JEOKCHMPOBAHHL, TIOTYHHIH IOPOILKH KOHASHCATOPHOID KITACCA C YAIENIbHOH eMKOCTBIO 0T 10 Thic. 40 150 Thic.
MKK/T. TaxuM 06pa3oM, HAHOKPHCTAUIMYECKUE IOPOLIKH TAHTANA, M3TOTORIEHHBIE 10 TexHonorun AQ «BHUMHM, SBIAI0TCA YHHBEPCATIBHBIME 1A
TIOTY4YEHHUA BHICOKOEMKHX KOHIEHCATOPHBIX IIOPOLIKOB BeeX Ki1accos (¢, 121-126; ui. 8).

C.A.®upcros, B.®.I'op6anb, H.A Kpanuska, J.I1.Tleuxoscknii, M.B.Kapnen

BJIMSHUE XAPAKTEPUCTHUK JIMTHIX MHOTOKOMITOHEHTHBIX OKBHATOMHBIX IBYXDAZHBIX

CIUTABOB HA KOJIMYECTBEHHOE COOTHOILIEHUE COAEPXKAIIMXCA B HUX TTOJIMKOMITOHEHTHOU

®A3BIJIABECA C14 M OLIK-TBEPOT'O PACTBOPA BAMEIIEHHS ...ttt st cesenns s sins s 127
Ha [eCTH TUTHIX [HTH- ¥ LIECTHKOMIIOHEHTHBIX 3KBHATOMHOT'O COCTaBa ABYX($a3HbIX CIUIaBax, COAEePKaIHX TBep/bli pacTsop 3amewennd ¢ OLIK
kpucTammieckoit pemerkoit (OLK-¢a3a) u nonukomnonenTHy1o dasy Jlapeca C14 Tuna MgZn, (C14-¢asa), uaydeHa CBA3b IKCIEPHMEHTAILHO
OMpeeNeHHOO KOTHYECTBEHHOIO COOTHOLIEHHSA 3THX IBYX (pa3 ¢ pacyCTHHIMH 3HAYEHAAMH [IATH XaPaKTEPUCTHK CTUTaBOB.

Crutassl BTio4atoT snementst Ti, Zr, V, Nb, Ta, Mo, Fe, Cr, Al; u3 ux uicna yersipe 3nemenTa Ti-Zr-V-Nb cocraBiiy 6a30By10 0CHOBY B3y YEHHBIX
CIUIABOB, B KOTOPbIE IIO0YEPEIHO BBOAWIMCH OCTANIBHbIE WIEMEHThI. FCIOB30BaHEI ClleTyIOIIME XapPAKTEPUCTHKM CIUIABOB: CBOHCTBA HHAMBHAYalb-
HBIX 2/IEMEHTOB B XHMH4ECKOM IHXTOBOM COCTaBe; 3/IeKTPOHHAS KOHUeHTpauus Csd; aToMHbIA paauyc (OTHOLLIEHHE CpeiHero «Gosbworo» R1 u
«manoro» R2 paguycos anementoB cniasa R1/R2); ycpesHeHHas SHTaNbIHA CMEIIEHHA 37eMEHTOB B ciuiase AHmixX; cymMapHas 3HTalbIIHA
CMEIlIEHUS EMEHTOB BO BCEX ABYXKOMIOHEHTHbIX Cl4-HHTEpMeTa/uIHAaX B ciulase ZAHmMIX; OTHOCHTENbHOE KOJIMYECTBO ABYXKOMIIOHEHTHBIX
Cl4-uHTEpMETAILTUAOB, COACPIKAIIMXCA B CIUIABE.

TToKa3aHO, YTO KKAAA U3 ITHX XAPAKTEPHCTHK MOXKET OBITh HCIOB30BAaHA HHAMBUIYAIBHO IS ONpeAcieHs komudecTsa C14-hassl B H3yYeHHBIX
CIIaBax, OAHAKO B Pa3HOH CTENCHH NPUEIIHKEHUs K SKCIIEpHMEHTanbHOMY 3Havenmto. HanGonee onnosHaunas ceash Habmionaercs ans Tako#
XapaKTEPHCTHMKH CIUIABA, KAK OTHOCHTENBHOE KOJIHYECTBO IBYXKOMIOHEHTHbIX C14-MHTEPMETAILIHIOB B CILIABE.

Perynupopars cootHomenue konpgectea Cl4-dasur 8 npenenax 10-85 macc. % B AByxasHbix CLIaBaX JAHHONO THIIA MOXKHO KaK [TyTEM BBEJCHHA
B 6a30Bbii COCTAB JIOMOMHHTEIBHAIX EMEHTOB, CIIOCOBCTBYIOLIMX JOPMHPOBAHHIO JIByXKOMIIOHEHTHbIX C14-MHTEpMETAILIUIOB, TAK U ANEMEHTOB,
cnocobeTBYIOMIMX popmupoBanuto OLIK-TBepaoro pacTesopa saMelleHHs.

Ha ocHOBaHHH YCTaHOB/IEHHBIX 3AKOHOMEPHOCTEI TOBEICHHS H3YYEHHBIX XaPaKTEPHCTHUK CILIABOB JAHHOTO THIIA B 3aBUCHMOCTH OT HX XHMHYEC-
KOTO IIMXTOBOIO COCTAR3, a TAKXKE [I0JIydEHHBIX B paboTe KOHKPETHBIX PE3YNETATOB O CBA3AX MEXY SKCTIEPUMEHTAJIBHO NOTYYCHHBIMH U PacyeT -
HBIMH [1aDaMETPAMH CILIABOB, IIPE/ACTABIAETCA BOSMOXKHBIM [POrHO3HPOBATH KOIHYeCTBeHHOE cooTHOomenue C14- u OLIK-a3 B crutasax aHanoruy-
HOIO COCTaBa, a Takke KOHCTPYHMpOBATh HOBbIE COCTaBhl (c. 127-144; un. 5).

A.A.Ckie3ne, A.®.Pann . . .

BETOHHBIE KOHCTPYKITMHM C CETYATOHN KOMITO3UTHOUN APMATYPOM .......cooiiiiiiieette e e 145
B craThe 06CyAacTCA apMUPOBAHKE GETOHHBIX 31EMEHTOB KOHCTPYKIMI KOMIO3HTHEIMH MarepHasiaMi. PaccMaTpuBaeTcs BHEILHEE YCHICHHUE
GETOHHBIX KOMIOHH, 33aMEHA CTATLHOM apMATyphl Ha KOMIIO3UTHYO M apMUPOBaHHe GeToHa CeTJaThiMK KOMIIO3HTHBIMH CTPYKTYpaMu. ITpencrasineHs!
PE3Y/IBTATH SKCIEPHMEHTANLHOTO HCC/IEA0BaHMs GETOHHOH KONOHHbI, apMUPOBAHHOM KOMIIOIUTHOH ceTuaTol cTpyKTypoi. Hecywas cnoco6-
HOCTB M XKECTKOCTB TAKOH KOJIOHHBI CONOCTABIIIOTCS € XapaKTEPUCTHKAMH aHANOIMYHBIX GETOHHOM U XKeNe300eTOHHOH KoloHH (c. 145-150; un. 4).
A3zapos A.B.

KOHTUHYAJIbHA S MOZIEJIb KOMITO3UTHBIX CETHATBIX OBOJIOYEK, OBPA3OBAHHBIX

CUCTEMOMY CITHPATIBHBIX PEBEP ......couioiitrrirtiirieiotestnieesenseeesessesetsseasststossstosesssbasesasbessseseesessasens et ssssssasasasasssssasessesssesassnsasessasasesisses 151
CraTbA NOCBALICHA AHAJIM3Y KOMITO3HTHBIX CETIaTBIX 060/104eK, 06Pa30BaHHBIX CHCTEMAMH CHMPAIIBHBIX pebep. Paccmorpero redopmuposatue
sueiiky ceTarToil 0GOMOYKH, COCTOAIIEH H3 CIIMpaIbHbIX pebep, IPH PaCTsHKEHUH H CABHIE U ONpee/eHbl Ko3(POHIMEHTE JKECTKOCTH CETYaTOH
CTPYKTYpEL, KOTOPbIE MOTYT GBITh HCIIONB30BAHBI TIPH PACHETE CETYATHIX 060/ICUEK Ha OCHOBE KOHTHHYaIbHOH Moaenu. TIposeaeHo cpaBHEHHE
TIQITYYEHHbIX PE3YJIBTATOB C PE3yIBTATaMH KOHEYHO-3/IEMEHTHOTO aHAIH3a H 9KCTiepuMeHTa. OBCY K IAI0TCs BOSMOXKHBIC IIPAKTHHECKHE IPHITOKEHHS
KOMMO3HTHBIX CETYATHIX KOHCTPYKUMH, COCTOALIMX M3 KOMITO3UTHBIX CIIHPANbHLX pebep (c. 151-161; un. 7).

H.C.[lees, I.d.Kenesuna

®PAKTOTPAGHUYECKUH AHAJIN3 CJIOUCTOI'0O METAJUTOTIOJIMMEPHOT O KOMITO3UTA AJIOP

TNOCJIE UCTTBITAHMI HA TPEHITHOCTOMEKOCTTD .......covoveiieutenteiieeeerecassceisiisisess s msmis s s ass e abasasi st asssasss sressssssssissssnastseseasasmesansas 162
TIpoBeneH GpaKTorpaduueciHii aHATH3 CIIOHCTOTO METAUIONOIMMEPHOTO KOMITO3HTA AJ10p Ha OCHOBE O/IHOHANPARIIEHHOM eHTsI U3 Bonokon CBM 1
SMOKCHIHO-KAYIYKOBOTO [U1EHOUHOTO Kiest BK-41 nocne ucnbITanHit Ha TPEIMHOCTORKOCTE 1o Mozie I (B ycnoBuax oTpbiBa) 1 Moze 11 (B ycnoBmsix
caeura). TTokasano RIpsHHe IPETBAPHTENLHOM AehOPMALIH HA PACTSDKEHHE OTBEPH/IEHHOTO KOMITO3HTa HA (HPaKTOrpaduHeckue 0CoGEHHOCTH MEXKCIIOH-
HOTO Pa3PYLIEHHSI IPH HCITLITAHHSAX Ha TPELIMHOCTORKOCTS. OBHAPYKEHO, YTO C YBETMHEHHEM CTETEHH [TPEXBAPHTEILHOTO IIACTHHECKOIO AeGOpMHpO-
BAHHs H3MEHACTCA XapaKTep MOBEPXHOCTH Pa3pyIEHHs KOMIO3HTa A/IOP H IIOBBIILIACTCA €10 TPEIIMHOCTORKOCTL Ha OTPbIB 1 cABHT B 1,5 pasa. [lamyyen-
HbI€ JAHHBIC MOKA3AIH, YTO NP ABAPUTEIbHAS [UIacTHYecKad aedopmatts (10 0,5 - 1,0%) oTBepAEHHOIO METAIIONONMMEPHOTO KOMIIO3HTA aJI0P MOXET
CITYXHUTH 3)PEKTUBHBIM CIIOCOGOM NOBBIIEHHS €10 TPEIMHOCTOHKOCTH (C. 162-176; un. 8).

P.M.SIkywes, C.HJIbicenko, C.JO.HBanenko, [1.2.Axymesa

TMOTYYEHUE KOMITO3UITMOHHOI O JIACTOMEPA C XUMWYECKU CBA3AHHBIM HAHOHAINOJIHUTEIIEM ..o 177
ToJTyueH KOMITO3HIMOHHbIHA MATEPHAJ, CONEPKALIMA HAHOYACTHLIB! IMOKCH/I KPEMHHS, XHMHYECKH CBA3AHHBIE C NIOMMMEpHOH Marpuueit. Ha mepsoit
CTAIHH [IPOLECCA B ANPOTOHHBIX PACTBOPHTEIISX [IOJTy4YeHa AUCIIEPCUS HAHOYACTHII, CTAGHITH3HPOBAHKBIX o/MTroMepoM nomunpomwienokena (ITNO)c
MAJIeHHHIMHIHOH IPYTIIOH Ha CBOGOAHOM KOHIIE MOJIEKYIIBI CTAGWIH3ATOPa. 33TEM TUCISPCHOHHAs CPEJla 3aMEHSIAck Ha OiC-aMMHO(YHKLMOHATIBHbIH
omuromep ITTIO, P 3TOM OPOHCXOAMNIO MPUCOSAMHEHHE N0 MHUXad/110 AMHHHBIX FPYII OTUMOMEPa K MATEHHUMUIHBIM TPYIIIaM CTaGH/IM3aTOpa, B
CBOGOIHEIMH KOHLIEBBIMH I'PYIIIIAMU CTAHOBIJIMCH aMUHOTPyIIsL. TTomyuenHas IHCTepCHs OTBEpiKaaiach GHC-oMoKCHYHKIMOHANLHBIM OJTHIOMEPOM
TITIO ¢ 06pa3soBAHHEM SIACTHIHOTO NIOTMMEPHOTO MATEPHAIA, B KOTOPOM HAHOYACTALIL! CTYXXHITH yUTAMM CIIMBKH WiacToMepa (C. 177-182; un. 4).
Kpiouxos B.A., Kpiouxos M. B., Buimopkos H.B., IlopTHosa fI. M., Ilnacynkosa JI. A., Bymanckuii H. B., Bymanckmii C.H.
HAHOMOU®HUIIMPOBAHUE VIJIEIUIACTHKOB I'PAHYJIMPOBAHHBIMH MHOT'OCJIOMHBIMH

VTTIEPOHBIMHU HAHOTOPYBKAMU ..ottt rere bbb e rss et e g s sd 1280 ts st s 183
TIpuBe/ieHs! Pe3yITHTATH UCCIEHOBAHHI 110 MPHMEHEHHIO TPAHYT MHOTOC/IOHHBIX YTJIEPOHBIX HaHOTPYOok (MYHT) B SnOKCHAHOM CBA3YIOMIEM ANA
TO/TyHeHHs NIOTMMEPHBIX KOMIIO3HIMOHHBIX MATEPHAIOE C [IOBBILICHHBIMY MEXAHHECKUMH CBOHCTBAMH. B iavecTse MoziebHOro Matepuara 6uu1 BiGpan
KOMIIO3HTHBIH MATEPHAIl CO CXEMOH apMHPOBAHHUS YITICPOIHOrO BOJIOKHA, MOJEMpYIOmuil obumBKy pakeTsl «IIpoton». [lokasauo, uro npuMeHeHHe
TMOKCHIHOIO CBA3YIOIEIO, HAHOMOTH(HIMPOBAHHOTO IPAHYMPOBAHHBIMK MHOTOC/IOHHBIME YITIEPOIHBIMM HAHOTPYOKaMH, TO3BOISET MOBBICATS Ha 30-
40 % MEXAHHUECKHE XaPAKTEPHCTHKHM KOMIIO3MIHOHHOIO MaTepHaia M CHH3HTB Pa3GpOC XapaKTEpPMCTHK mpodHocTH 10 0,5 % (c. 183-190; w. 3).
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A.L.Nebera, A.V.Lizunov, A.A.Semenov

NANOCRYSTALLINE TANTALUM POWDERS: PRODUCTION, PROPERTIES, APPLICATION PERSPECTIVES ...........cccoviiinnnn 121
Nanocrystalline tantalum powders of various specific surface produced by SC «VNIINM» technology were studied by transmission and scanning
electron microscopy. The powders consist of the particles of linear dimension varying from 1 to 100 pm, they have a porous structure and are
formed by crystallites. Crystalites have the linear dimension in the range from 10 to 100 nm. The powders of a capacitor class of specific capacity
from 10 000 to 100 000 uC/g were obtained from nanocrystalline tantalum powder by agglomeration and deoxidation techniques. Nanocrystalline
tantalum powders produced by SC «VNIINM» technology are a universal precursor for obtaining of high capacitor powders. (p. 121-126; fig. 8).
S.A.Firstov, V.F.Gorban, N.A.Krapivka, E.P.Pechkovsky, M.V.Karpets

INFLUENCE OF CHARACTERISTICS CAST MULTICOMPONENT EQUIATOMIC TWO-PHASE

ALLOYS ON THE QUANTITATIVE RELATION OF POLYCOMPONENT LAVES C14-PHASE

ANDBCC-SUBSTITUTIONAL SOLID SOLUTTON &yeuusssosssusssssisvsusssssssssssssenssss s sosvsssssts s boosss o st ssas st v ssvinssovs sonss bk anssasanssassastssarens 127
On six cast five- and six-component equiatomic two-phase alloys containing a substitutional solid solution with BCC crystalline lattice (BCC-phase)
and a polycomponent Laves C14-phase type MgZn, (C14-phase) connection of experimental certain quantitative relation of these two phases with
calculation values for five characteristics of alloys is determined.

Alloys include metals Ti, Zr, V, Nb, Ta, Mo, Fe, Cr, Al; four metals Ti-Zr-V-Nb have made a base bottom of the studied alloys into which
other metals were input by-turn. Following characteristics of alloys are used: properties of individual metals in chemical charge mixture
composition; electron concentration Csd; atomic radius (relation of average values of atomic radiuses of metals with major radiuses R1 to
that with small radiuses R2, i.c. R1/R2); an average enthalpy of mixture of metals in alloy AHmix; the total enthalpy of mixture of metals
in all two-component Cl4-intermetallics in alloy ZAHmix; the relative quantity two-component Cl4-intermetallics containing in an alloy.
It is shown that each of these characteristics can be used individually for definition of quantity C14-phase in the studied alloys, however in a different degree
of approach to the experimental values. The most unequivocal communication is observed for such characteristic of an alloy as the relative quantity two-
component Cl4-intermetallics in an alloy.

To regulate a relation of quantity Cl4-phase within 10-85 mass. % in two-phase alloys of the given type it is possible as by introduction in a
base composition of the additional metals promoting formation two-component Cl4-intermetallics, and the metals promoting formation of
the BCC-substitutional solid solution.

On the basis of the determined regularities of behaviour of the studied characteristics of alloys of the given type depending on their chemical charge
mixture composition, and also the concrete effects gained in operation about connects between experementally gained and settlement parametres of
alloys, it is obviously possible to predict the quantitative relation C14- and BCC-phases in alloys of a similar composition and also to construct new
compositions (p. 127-144; fig. 5).

A.A.Skleznev, A.F.Razin

CONCRETE STRUCTURES WITH LATTICE COMPOSITE REINFORCEMENT ......c.oceciiiiiiniiiicisesnessnsiesisnssessssssesasesssssenssesssns 145
The paper is concerned with the problem of concrete reinforcement with composites. Reinforcement located on the surface of concrete columns,
utilization of composites instead of steel reinforcement and application of composite lattice structures as reinforcing elements are considered.
Load-carrying capacity of the concrete column with composite lattice reinforcement is studied experimentally and compared with the corresponding
characteristics of the concrete column and the column with steel reinforcement (p. 145-150; fig. 4).

Azarov A.V.

CONTINUUM MODEL OF COMPOSITE LATTICE SHELLS FORMED BY HELICAL RIBS ........c.ccoccooiiiiiii st 151
The paper is concerned with the analysis of composite lattice structures consisting of systems of helical ribs. Deformation of the lattice cell formed
by helical ribs under tension and shear is studied to specify the stiffness coefficients of the lattice structure which can be used to analyze lattice shells
by using a continuum model. The obtained solutions are compared with results of the finite-element analysis and experimental data. Possible practical
applications of composite lattice structures formed by systems of helical ribs are discussed (p. 151-161; fig. 7).

1.S.Deev, G.F.Zhelezina

FRACTOGRAPHIC ANALYSIS LAYERED METAL - POLYMER COMPOSITES ALOR THE TEST

FORFRACTURE TOUGHINES Siiuuiuvosssossvssevsnmsssosssns osessssssosms s st iy sy s 04055 f5sms c60aueons i voxssnas o5 ssvousad 0ma res8 %854 s amilani s 4 soms s oo s s e sas s e wansasonss 162
Fractographic analysis of layered metal-polymeric composite ALOR based on unidirectional tape of SVM fibers and epoxy-rubber adhesive film
VK-41 after fracture toughness tests in the mode I (in terms of separation) and mode II (in a shift). Shows the effect of pre-strain in tension of
hardened composite fractographic features interlayer fracture when tested on crack. It is found that with increasing degree of preliminary plastic
deformation changes the character of the fracture surface of the composite ALOR increases its fracture toughness and the peel and shear 1.5. The
findings showed that the preliminary plastic deformation (0.5 - 1.0%) of hardened metal-polymer composite ALOR can be an effective way to
improve its fracture toughness (p. 162-176; fig. 8).

R.M.Yakushev, S.N.Lysenko, S.Y.Ivanenko, D.E.Yakusheva

PREPARATION OF ELASTOMER NANOCOMPOSITE WITH CHEMICALLY BONDED NANOFILLER .......ccooiiiiiiiirierii i 177
A polymer composite containing silica nanoparticles, chemically bonded to a polymer matrix was prepared. First, the dispersion of nanoparticles,
stabilized by polyoxypropylene oligomer (PPO) with maleimide group at the free end of a molecule, in aprotic solvents was obtained. Then, the
dispersion medium was replaced with bis-amino functional oligomer PPO. This was accompanied by Michael addition of amine groups to maleimide
groups of the oligomer stabilizer and amino groups became free terminal ones. This dispersion was cured by bis-epoxy oligomer PPO to form a flexible
polymer material with nanoparticles as clastomer crosslinking nodes (p. 177-182; fig. 4).

Krychkov V. A., Krychkov M. V., Vymorkov N.V,, Portnova Y.M., Plyasunkeva L.A., Bushansky N.V., Bushansky S.N.
NANOMODIFICATION OF CARBON FIBRE REINFORCED POLYMERS BY GRANULATED

MULTILAYER CARBON NANOTUBES :.:.cccussisvssessussvssnssssas siresssssssssss s 0085585845 e85 545 55555564505 5006 05880874 0485405 §55 053 5855500 5305850000000 000 et onstspsssasin 183
There are considered experimental results on introducing granules of multi-walled nanotubes (MWCNT) in an epoxy binder to obtain a fibre reinforced
polymer with enhanced mechanical properties. A composite with reinforcing pattern simulating a shell structure of Proton rocket. It has been shown that
using epoxy binder nanomodified by MWCNT allows enhancing mechanical characteristics of the composite and reducing the strength scatter down to
0.5 % (p. 183-190; fig. 3).
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