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Topnees C.K, ExoB A.1O., Kapumbaes T./I., Kopuaruna C.b., Me3zenuen M.A.
JUCITEPCHO-YITPOUHEHHBIE KOMITO3UINN AJIMA3 - KAPBU]J] KPEMHUS — HOBBIE MATEPUAJIbI
JULT MAIIAHOCTPOEHIST ..ottt ettt ettt st sa e et b et b e ettt et b s b sbe b eas 61
OmnwcaH npoLecc NONTyYeH s TUCTIEPCHO-YIIPOYHEHHOT0 KOMITO3UIIoHHOT0 MaTepuana (JIYKM) anmas — kapOou KpeMHUs, TIpe/ICTaB-
JSFOIETO cO00W HOBYIO IPYIITY CBEPXTBEP/IBIX KOMIO3HIIMOHHBIX MaTepranoB. OCOOCHHOCTHIO TEXHOIOTUH, OTIIMYAIOIIEHCS OT TT0JTy-
YEHUS U3BECTHBIX CBEPXTBEP/IBIX MaTePHAIOB (a1Ma3, KyOHnuecKkuil HUTpH 6opa), SIBISIETCSI BO3MOXHOCTD CO3/JaHUS U3/ICINH CIIOMKHBIX
(dopm u GostbIIEX pa3MepoB. Ita 0c0OEHHOCTH M03BoJIsIeT paccMaTpuBaTh JIYKM anmas/SiC, kak 0coOblii B/ HHKEHEPHON KEpaMu-
KH, COYeTaloIuil B cebe yHUKaJIbHBIE CBOHCTBA IO H3HOCOCTOHKOCTH, )KECTKOCTH, TETIONPOBOHOCTH, TEMIIEPATYPHOMY PACIIUPEHHIO
(c. 1-13; um. 8).
C.A.®upcroB, B.®.I'opoans, H.A.Kpanuska, J.I1.I1euxosckuii, M.B.Kapnen
CBSI3b COOTHOIIEHHMS 0-PA3BI U T'IK-DA3BI C DJIEKTPOHHOM KOHIIEHTPALIUEIA

JINTBIX JIBYXPA3HBIX BEICOKODHTPOITUIHBIX CIITTABOB ..o e s 72
VI3yueHsl oMHHAIATh MHOTOKOMIIOHEHTHBIX ABYX(pa3HBIX BBICOKOIHTPONHIHBIX ciutaBoB (BOC) npenmyiiecTBeHHO SKBUATOMHOTO COCTaBa,
BKJTIOYAIONMX 5-7 snemenToB u3 uucina V, Cr, Mo, Mn, Fe, Co, Ni, Cu (autponus cvemmBanus - S =13.4-16.2 [lx/mons[K), u comeprarmx
HMHTEPMETAJUTH/IHYIO TTOJTMKOMITOHEHTHYI0 O-a3y u ['LIK-TBepblit pacTBop 3amemenus B konmdectse ot 0 1o 100 mace. %. DnekrpoHHast
koHIeHTpanust Csd criaBoB HaxomuTes B Tpeaenax 6.9 — 8.2 an/ar; nmpy 9TOM ee BEeNHYHHA PACCUUTHIBACTCS KaK cpejiHeapudmeTnueckoe
BAJICHTHBIX HJIEKTPOHOB BCEX AEMEHTOB €r0 XMMHYECKOTO ITMXTOBOTO COCTABA.
Jst uzydennsix BOCOB TaHHOTO THIIA YCTAaHOBIIEHBI 3aKOHOMEPHOCTH CBSI3U MEXKTY TPEMs XapaKTepPUCTUKAMU: XUMHYECKHM COCTaBOM CILIaBa, €ro
PACUETHOM BEJIMUUHOMN HIIEKTPOHHOM KOHIIEHTpartii CSHi SKCIIEPUMEHTAIBHO OIPE/IE/IEHHBIM KOJIMYECTBEHHBIM COOTHOIIEeHHEM O-(asbl 1 I TIK-(azb1.
VeTaHoBIIEHO, YTO BEJTMUYKHA HJIeKTpOoHHOM KoHIeHTparnin CSOBDCoB 1aHHOTO THIIAa OTPaKAET HE TOJIBKO UX XUMHYECKHH 1 (h)a30BbIi COCTAB,
HO TaKXe ¥ KoInaecTBeHHoe cooTHommeHne O-¢assl 1 ['LIK-¢a3bl B HuX. C HCIOIb30BaHUEM IEKTPOHHOH KOHIICHTPANH NH MBIy JIBHBIX
9JIEMEHTOB U TEPMOJIMHAMUUYECKHX XapaKTEePHCTHK O-00pa3yIoNHX Tap B CIIaBaX IPEUIOKEHO (U3NIecKoe 000CHOBAHUE MX BIHSHUS HA
n3MeHenue Konndectsa 0-assl v I'LIK-¢a3bl B n3yuennsix BOCax nannoro tuma.
INokazaHo BiusiHKE KOJMUecTBa O-(ha3bl B u3ydeHHbIX BOCax 1 MHIMBUyaIbHBIX SJIEMEHTOB B HUX Ha TBEPIIOCTh, MOJIYJIb YIIPYTOCTH U YIIPYT'YEO
Je(opMariHio, OIpeIeNIeHHBIX METOJIOM HHCTPYMEHTAIBHOTO aBTOMAaTHYECKOT0 MHICHTHPOBaHNs (. 72-84; mit. 3).
N.C.[ees, I1.A.Benos, JI.I1.Kooen
OKCIHEPUMEHTAJIBHBIE HEKITACCUYECKUE D®DEKTHI KAK ®YHIAAMEHT «TEOPUM TOPCHUOHOB»
B MEXAHUKE PA3ZPYIIEHUS ITOJIMMEPHBIX KOMITO3UTOB .....cc.cooiiiiiiiiiiiiiicicitcet ettt 85
H3noxeHs! 00001IeHHBIC Pe3yIIbTaThl (hPaKTorpadIIecKiX HCCIeJOBaHHIT HOBOH «TOPCHOHHOI» MOJIBI pa3pyIIECHHMS HOMMMEPHBIX MATPHIL, XapaK-
TEPHBIM IPU3HAKOM KOTOPOH SIBIISETCS (hparMEHTAaIMs! M BBIJIETICHIE U3 MacchBa MaTepHalia JIOKAJIBHBIX o0acTeil («TOPCHOHOBY) Pa3IMIHOM
(hOpMBI B HArpy>KEHHBIX ITOJIMMEpaXx M IOIMMEPHBIX KOMITO3HIIMOHHBIX MaTepHaiax Ha NX OCHOBE. YCTaHOBIICHO, YTO «TOPCHOHHASH) MOJIa pa3pyIie-
HUSI B PA3HBIX YCIIOBUSIX HATPY)KCHUSI YHUBEPCAIbHA U XapaKTepHa JIs MOJIMMEPHBIX KOMIIO3UTOB C PA3IMYHBIME BOJIOKHAMH (YIIICPOIHBIMHY,
CTEKJISTHHBIMU, OPraHUYECKUMH U IP.), HAHOMOIH(PUIMPOBAHHBIX ITOJIMMEPOB, HE 3aBUCUT OT THIIA BOJIOKHA M HAOJIOAeTCs HA MEe30- M MUKPOYPOB-
HsIX. BBIOpaHBI 1 IpeIoKeHBI K 00CYXKICHNI0 HanboItee sipkie HeKlacCHieckue APheKThl, KOTopble MOKHO ()OpMaIN30BaTh U B JaJIbHEHIIIEM
TIOCTPOUTBH Ha X OCHOBE «TEOPHIO TOPCHOHOBY. OOHAPYKEHO, YTO JUIS KXKIO0H MOJIBI TPEIIMH CYLIECTBYIOT JIBE TIOZIMO/IBL, TIPY KOTOPBIX Oepera
TPEIIMHBI MOTYT OBITh KaK IIEPOXOBAaTBIMH, TaK M 3epKaJIbHO-IIaAKKMMH. [Toka3aHO CyliecTBOBaHHE IEINBIX (HE pa3pyIIeHHBIX) TOPCHOHOB C
COXPaHEHHEM X BHYTPEHHEH CTPYKTYPBI, HATHIHE CIUPAJICBUHOH, [IATHHIPHIECKON, KOHNYECKOH 1 APYTHX ()OPM TOPCHOHOB B 3aBUCUMOCTH OT
TPaHUYHBIX YCJIOBHI Ha MX Toprax. [loyydeHHble TaHHBIE MPECTABISIIOT OO0 MHOTrO0Opa3HBIH U MHTEPECHBIH MaTepHall ISl OCTPOCHUS
MaTeMaTHYeCKUX MoJieNiel Kak 00pa30BaHMUsI CAMUX TOPCHOHOB, TaK M MEXAHUKH Pa3pyIICHHs TOJIMMEPHBIX KOMITO3UTOB B IieJIoM (c. 85-96; w1, 9).
B.C. 3apy6un, I"H. KyBbipkun, U.1O. CaBenbeBa
VYIIPYTUE XAPAKTEPUCTUKU KOMIIO3UTA C INIACTUHYATBIMU AHU3OTPOITHBIMU BKIIIOYEHUSIMMU ............... 97
C ucrnonbp30BaHNEM BapHALMOHHOTO TTOIX0/1A JUTsl KOMITO3HTA C aHH30TPOITHBIMY BKITIOUSHHUSIMHY IUIACTHHYATOH (DOPMBI yCTAHOBIICHBI JIBYCTO-
POHHYE I'PaHHIBI BO3MOXKHBIX 3HAUYCHUH 00bEMHOT0 MOJYJISl yIIPYTOCTH M MOJTYJIs ciBHTa. [locTpoeHa MaremMaTnaeckast MOJIelb, OIUCHIBAIO-
1asi B3aMMO/IEICTBHE BKIIIOUSHUH 1 YaCTUI] MATPHUIIBI C H30TPOITHON JIMHEHHO YIPYTOW Cpeoi, MOy yIPyTOCTH KOTOPOH OJuIeKaT
OIIPE/ICIICHHIO KaK ICKOMBIEC XapaKTEPUCTUKH PacCMaTpUBAEMOro koMro3ura. C UCI0JIb30BaHUEM 3TON MOJIEJIU METOI0M CaMOCOIIACOBAaHUS
TIOJTyYEHBI PACcUCTHBIE 3aBUCUMOCTH, TTO3BOJISIONIHE TPOTHO3UPOBATh YIPYTHe CBOHCTBA KOMIIO3UTOB, apPMUPOBAHHBIX aHH30TPOITHBIMU
IJTACTUHYATHIMU BKIIFOYCHHUSMH (B TOM YHCIIC B BUJIC HAHOCTPYKTYPHBIX 3JIeMeHTOB) (¢. 97—-108; ni. 4).
C.M.Huxkyaun, A.A. Tamkunos, B.E.lllaBmykos, A.B.Poxkos
BJIMSIHUE MOJIMOUKAIIMN KAPKACOB M3 YIJIEPOJHOM TKAHU C ITOMOIIBIO MYHT HA CTAJIMIO
HACBIIIEHWSA ITMPOYTIJTIEPOJOM B ITPOLECCE ITOJIYUYEHUAYITIEPOA-YITIEPOJJHOI'O
KOMITO3ULIMOHHOTI'O MATEPHATIA ..ottt ettt sttt ettt ettt be b b eaes 109
PaccmorpeH crioco0 norryueHust HAHOMOM(PUIIPOBAHHOTO YIVIEPOA-YIIIEPOIHOI0 KOMITO3UIIMOHHOTO MaTepHalia U3 yIIIEBOJIOKHUCTOH TpeopMBbI
1 MIPOJTUTHIECKOTO YIIIEPOJIa, OCAKIAEMOT0 H30TEPMUYECKIM METOZIOM, B KOTOPOM KaTaJIMTHYECKHE YaCTHIIEI ()OPMHUPOBAIUCH Ha TIOBEPXHOCTH
YIIEPOTHBIX BOJIOKOH TEPMUYECKUM Pa3JIOKEHHEM COCTABOB Ha OCHOBE COJIEH KaTaJINTUYECKU aKTHBHBIX METAJIIOB U BOCCTAHOBUTEJIEH, 8 HAHOMO-
JI(UKALS yIIe-BOIOKHUCTOM IPe(hOpMbI IIPOBOIMIIACH CHHTE30M MHOTOCIIOWHBIX YIVIEPOIHBIX HAHOTPYOOK METOJIOM Ia30(ha3HOro XUMHYECKOTO
ocaxienust. Ha moimydeHHbIX MaTepraiax ObUIH ONpeiesIeHbI INIOTHOCTB U OTKPBITas TOPHCTOCTb. I10 pesyisraraM Heclie1oBaHni ObLTN BBISIBIICHBI
3aBHCUMOCTH BIIHSIHHS YIVIEPOHBIX HAHOTPYOOK 1 KaTaIn3aToOpoB Ha IPOLIECC H30TEPMUIECKOTO HACHIIIEeHNS poyrieponoM (c. 109-114; . 1).
H.A.IlonoBa, A.W./Ipaues, I.B.Ctenanos, P.A.Canbikon
I'PA®EHOBLIE MUKPOTPYBKU, CUHTE3MPOBAHHBLIE N3 TTOJIMMEPHOI'O TTPEKYPCOPA
TIOJIMAKPHTITIOHUTPHITA ..ottt ettt bbbt e ae ettt e sa e et e bbbt bt e et et e besbeeaes 115
OpnHocroitable rpadeHoBsie TpyOKkH quamerpoM 0.5-3 MM, 1umiHOH Ooee 1000 MKM OBLIN CHHTE3UPOBAHBI B Pe3yJIbTaTe TePMOCTAOMIIH3a-
LIMH U TTOCIIETYIOIeH KapOOHHM3aI[MU MEJIKOIMCIIEPCHOTO OPOIIKa TOHaKpHiIoHNTpriIa. CTpoeHHe U pa3Mephl TpyOOK HCClleJOBaHbI METO-
JIOM CKaHHPYIOIIEeH 2IEKTPOHHOW MUKPOCKOIINH, JIByMEpHas Ipa)eHOBask CTPYKTypa CTEHOK TPyOOK IOATBEPIKICHA METOIOM PEHTICHO-
Bcko# qudpakmuu. (c. 115-120; ui. 7).
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include 5 to 7 elements V, Cr, Mo, Mn, Fe, Co, Ni, Cy §83.4-16.2 J/mdK). They contain intermetallic polycomponenphase

and FCC-substitutional solid solution in quantity from 0 up to 100 mass %. Electronic concentrations Csd of alloys are within

6.9 — 8.2 electron/atom.

Dependencies between three characteristics of alloys chemical composition, its calculated value of electronic concentration
Csd and experimentally obtained ratio @fphase to FCC-phase are evaluated.

It is shown that the value of electiio concentration, Csd, for HEAs of a type under consideration reflects not only their

chemical and phase structure, but also a quantitative ratio of o-phase and the FCC-phase in them. Using electronic concentration

of individual elements and thermodynamic characteristios-fifrming pairs in alloys, a physical interpretation of their effect on

a change in quantity ofi-phase and FCC-phase in HEAs is suggested.
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is measured by method of tool automatic indentafporv2-84; fig. 3).
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Results of fractographic observations of a new «torsion» modiaaifire of the polymer matrix which characteristic feature is
fragmentation and localization of so called arrays of material of local areas «torsions» of various forms in the loadexl polymer
and polymer matrix composites are generalized. It is shown that the «torsion» nfoaigtuse in various types of loading is
universal and characteristic for polymer matrix reinforced with various fibres (carbon, glass, organic etc.) nanomodifézd, polym

and is observed on both meso- and microlevels. The brightest nonclassical effects, which can be formalized to construct on
their basis «a torsion’s theory», are chosen and offered for discussion. It is found that for each mode of cracks there are two
submodes, at which crack surfaces can be either rough, or mirror like. There are exist non-fractured torsions, which preserve
their microstructure. Torsions can be of various shapes, spiral, cylindrical, conical etc. depending on boundary conditions on
their ends. Obtained experimental data present a diverse and interesting base for theoretical models of torsions formation anc
fracture mechanics of polymefs. 85-96; fig. 9).

V.S. Zarubin, G.N. Kuvyrkin, L.Y. Savelyeva
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Upper and lower boundaries values of the elastic volume and shear moduli of a composite with anisotropic inclusions of a
lamellar form are obtained by using the variation approach. The mathematical model of interaction of the inclusions and with
isotropic linearly elastic medium, moduli of elasticity of which are to be determined is constructed. With the use of this mode
dependences predicting elastic properties of the composites with anisotropic lamellar inclusions (including in the form of
nanostructural elements) are obtained by a self-comistancy mgthe@-108; fig. 4).
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A way of fabrication nanomodified carbon-carbon composite material, carbon-fiber preform with pyrolytic carbon deposited

isothermal method, wherein the catalyst particles formed on the surface of carbon fibers by the thermal decomposition of
compositions based on salts of the catalytically active metal and reducing and nanomodification carbon-fiber preforms

carried synthesis of multi-walled carbon nanotubes by chemical vapor deposition. Density and open porosity of the

material obtained were measured. According to the research have been identified depending on the effect of carbon

nanotubes and catalysts for the process of isothermal saturation of pyrolytic carbon (p. 109-114; fig. 1).

N.A.Popova, A.l.Drachev, G.V.Stepanov, R.A.Sadykov
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Single-walled carbon microtubes with diameter of Ofm¥8and length of more then 1006 were produced by thermostabilization

and subsequent carbonization of polyacrylonitrile (PAN) fine powder. Structure and dimensions of tubes were studied by
Scanning Electron Microscopy; two-dimensional graphene structure of tube walls were difined by X-ray diftpactidn

120; fig. 7).
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