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Photo on the coverFig. 1b. Stress distribution.
FABRICATION OF NANOSTRUCTURED TUNGSTEN-COBALT
HARD METALS OF INCREASED STRENGTH (p. 40-49).
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COJIEP)KAHUE

C.A.®DupcrtoB, B.®.I'opéans, H.A.Kpanuska, J.I1.IleuxkoBckuii
VYipodeHue U MEXaHUYECKUE CBOUCTBA JIUTHIX BEICOKOIHTPOIIUMHBIX CIUTABOB ......vveurenrereenrenrenneenrenrenneennennensennes 5

Ha mMerannnuecKux JUThIX MHOTOKOMITOHEHTHBIX BBICOKOIHTPOINUIHBIX CIiaBax (B kKonmdectBe Oonee 20)
MeToaMu (a3oBbIX U CTPYKTYPHBIX HCCIICIOBAHU, aBTOMATHUECKOTO WHACHTHPOBAHKS ITPU KOMHATHON TeM-
nieparype, KpaTKOBPEMEHHOM U UTMTEIILHOM ropsiueii TBEPOCTH, a TAKKE OJTHOOCHOTO CIKATHsI M3YYCHO BIIHS-
HHE [IMXTOBOT'O COCTaBa, ()a30BBIX COCTABJISIONIMX U CTPYKTYphl Ha MEXaHHUYECKUE CBONCTBAa B MHTEpBaje
temriepatyp 20-900 °C.

B usyuaembix o1HO- 1 AByX(ha3HbIX CIUTaBax, BKIodaromux 5-10 snementos (S = 13,3-19,1 [lx/monsK)
Y TIPE/ICTABISIOMINX OO0 TBEp/IbIe PACTBOPHI 3aMEILICHHUS BCEX JIEMEHTOB, MPUCYTCTBYIOMIHE (PAKTOPHI yII-
pouHeHus (B IEPBYIO 04€Pe/ib, KOMITIO3UIIMOHHBIN Ha YPOBHE KPHCTAIUTMYECKON PELISTKU M CTPYKTYPHBIH B BUIE
00BEMHOT0 HAHOKPUCTAJUIMYECKOTO COCTOSHHS) PACCMAaTPHUBAIOTCS C MPHUBICYCHUEM TYTOIUIABKUX METAJIOB
(Ti, Zr, Hf, V, Nb, Ta, Cr, Mo, W. Kpome Toro, 3¢ peKThl TBEpAOPaCTBOPHOTO U HAHOCTPYKTYPHOTO YIPOYHE-
HHsSI CIUIABOB PACCMATPUBAIOTCS B COYETAHHU C YIPOYHEHHEM MHOTOKOMIIOHCHTHBIMH MHTEPMETAJUTUIHBIMU
dazamu: ¢pasa Jlaseca c14 (tuma MgZn,, AICrTi), o-dasa (tuna VFe, CrFe, MoFe)u-dasza (tuna FeMo,,
FeW,) (c. 5-20; u. 6).

I[A.®openTanp, C.b.CanoxHUKOB
OrieHKa YIIPyTrux ¥ IPOYHOCTHBIX CBOMCTB 3MOKCHIHOTO KOMITO3UTA,
HAIOJIHEHHOTO HAHOYACTULIAMHU OKCHJIA KPEMHHST ....ecvvveereeeenreesnreesnseesseessseessseenseesssessseessseesssesssessssessssesnsesssessns 21

B paborte mpeioxeHna MozIeNb onpeesieHus mpeaesa MPOYHOCTH U MOAYIS YIPYTOCTH STIOKCHIHOTO KOMITO-
3WTa, TUCTIIEPCHO HAMOJIHEHHOTO HAHOYACTUI[AMHU, UCTIOJIB3YIOIIAst TCOPHEO KOPOTKUX BOJIOKOH MEXaHUKHU KOMITO3H-
IIUOHHBIX MaTCpPUAJIOB. I[aHHaH MOJECJIb YUUTHIBACT 06pa301saH1/Ie IIpu NICPEMECIINBAHNU BBITAHYTBIX B BUAC KOPOT-
KHX «BOJIOKOH» KJIACTEPOB U3 HAHOYACTHUIL X OITUCBIBACT HEMOHOTOHHYIO 3aBUCUMOCTD Ipeaeiia IPOYHOCTHU U HE-
JMHEHHYIO0 3aBUCMOCTD MOJYJISI YIIPYTOCTH SMOKCHIHOTO HAHOKOMITO3UTa OT OOBEMHOM TOJTM HAHOYACTHIL OKCH-
Ja KpEMHU. PC3y.HI)TaTI)I pacyceTa 1noka3sajim, 4YTo HaroJTHEHUC 3HOKCHZ[HOI7[ CMOJIBI HAHOYAaCTUIIAMU OKCHUIa KPpEM-
HUSI cBBIIIE 5% M0 00beMy PUBOIUT K YMEHBLICHHUIO NIpeesia MPOYHOCTH IO CPAaBHEHHMIO C IPEAETIOM IPOYHOCTH
SMOKCHUJIHOM CMOJIbI Oe3 HanoHuTeNs (. 21-27;ui. 4).

C.U.AnexceeBa, M.A.®pons, U.B.Buktoposa
AHanu3 BI3KOYIPYTrUX CBOUCTB MOJMMEPHBIX KOMIIO3UTOB C YIIIEPOTHBIMA HAHOHAMOTHUTEISIMH ........eonvenenee. 28

[pencrapnennas padoTa MOCBSIICHA YKCIICPUMEHTATBHBIM HCCIICIOBAHUSAM H MATEMAaTHYECKOMY MOJICITHPO-
BAHUIO BS3KOYIIPYTHX CBOWCTB MOJIMMEPHBIX HAHOKOMITO3UTOB, HAMIOJIHEHHBIX Pa3HBIMH MOITU(PHUKAIIMSIMH yTIIEPO-
Ja: yABTPAAUCIIEPCHBIE aIMa3bl U yIIepOAHble HAHOTPYOKH. [IpoBeieH pacyeT TeopeTHYeCKOi KPUBOH IOI3yye-
CTH Ha OCHOBE MOJICJIM HACJEJICTBEHHOrO THMA. Takke BBIOJIHEHO CPABHEHUE IKCIICPUMEHTABHBIX TaHHBIX,
HOJTyYCHHBIX ISl HOJIMMEPHBIX HAHOKOMITO3UTOB, C IAHHBIMH JIJISl YUCTOTO MOJTMMEPHOT0 MaTepuaa, UCIoJb3ye-
MOTO B Ka4€CTBE MaTpHIIbl B HCCIIEAYEMBIX HaHOKOMITO3UTax (c. 28-39 ni. 13).

M.U./{Bopuuk, T.5.EpmioBa, A.B.3aiines
[Nony4yeHne HAHOCTPYKTYPHUPOBAHHBIX BOJIb(PPaMKOOATBETOBBIX TBEPABIX CIUIABOB MTOBBIIIEHHOHN MPOYHOCTH ... 40

[onmy4eHsl HaHOAWCIIEPCHBIE MOPOLIKH U CYOMUKPOHHBIE BOIB(PaMOKOOATETOBBIE TBEPAbIE CIUIABBI HA HX
OCHOBE, pa3paboTaHa MOJIEIb IPOYHOCTU BOJIb(HPAMOKOOAIBTOBBIX TBEPABIX CIu1aBoB (c. 40-49;umn. 5).
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CONTENS

S.A Firstov, V.F.Gorban, N.A.Krapivka, E.P.Pechkovsky
HARDENING AND MECHANICAL PROPERTIESOF AS-CAST HIGH-ENTROPY ALLOYS....... 5

An effect otcharge composition, phase constituents and structure on mechanical properties of as-cast metallic
multicomponent high-entropy alloys (more thar@fpositions) was investigated. Phase contents, at room
temperature, short-term and long-term hot hardness, asuédlas compressiocharacteristicsat temperatures
20-900°C were measured.

In single- and two-phase alloys containing 5-10 elem&nts(13,3-19,1 J/molK) in which substitutional
solid solution of all elements is formed, the hardening factors (first of all, composite at a level of a crystalline lattice
and structural as volumetric nanocrystalline states) are considered with such refractory metals as Ti, Zr, Hf, V
Nb, Ta, Cr, Mo, W. Besides solid, solution and nanostructure hardening effects of alloys are studied in combinatior
with multicomponenintermetallic compound hardening due to such phases as Laves phé&ich a¥igZn,,

AICrTi), o-phasgsuch as VFe, CrFe, MoFe)phasgsuch aseMo,, FeW ) (p. 5-20; fig. 6).

G.A.Forental, S.B.Sapozhnikov
EVALUATION OF ELASTIC MODULUS AND STRENGTH OF SILICA
NANOPARTICLE’S FILLED EPOXY COMPOSITE ......ccciiiiiiiiiiiieeeseceeeeseee e 21

A model based on the presentation of the silica-nanoparticles/epoxy-matrix composites as a composite
containing short fibres is developed. The model gives values of the elastic modulus and strength of the composite.
This model takes into account the formation during mixing of elongated clusters of nanoparticles as short fibers
and can describe the non-monotone dependence of strength of the epoxy nanocomposite and non-linear
dependence of modulus of elasticity on volume fraction of the filler. It is shown that the filling of epoxy resin
with silica nanoparticles over 5% yields a decrease in strength in comparison with strength of pure epoxy
resin(p. 21-27; fig. 4).

S.l.Alexeevg M.A.Fronya, I.V.Viktorova
ANALYSIS OF VISCOELASTIC PROPERTIES OF POLYMER BASED COMPOSITES
WITH CARBON NANOFILLERS ...t e e e e e e e et a e e e e 28......

An experimental study and modeling of viscous-elastic properties of polymer nanocomposites with nanofillers
made of various modifications of carbon, nanotubes and ultradispersed diamonds, were performed. A model of
hereditary type was used to calculate creep curve. The comparison of experimental data obtained for polymer
nanocomposites with the data for the pure polymer material used as a matrix in the studied nanocomposites was
carried out (p. 28-39; fig. 13).

M.I.Dvornik, T.B.Ershova, A.V.Zaytsev
FABRICATION OF NANOSTRUCTURED TUNGSTEN-COBALT HARD ALLOY OF INCREASED
IS =1 [ I 40
Tungsten carbide-cobalt powders of nanometers size and bulk submicron materials based on them have be:
obtained and studied. A strength behavior of such materials is mqadéted9; fig.5).
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