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C.A.®upctos, B.®.I'op6ans, H.A.Kpanuexa, 3.I1.Ileuxoncknii, A.JI.Epemenko

OIIPEJEJIEHHUE TEMITEPATYPHI TIIEPEXOOA K JUODY3MOHHBIM MEXAHU3MAM JEOOPMAITAU

B OJAHO®A3HBIX OLIK-BBLICOKOSHTPOITMUHBIX CIUIABAX PKBUATOMHOIO COCTABA .......oooovceeeceeeisveeiereas 125
JIns MHOTOKOMITOHEHTHHIX OJHO(A3HBIX BRICOKOIHTPONMIHKIX CIIaBoOB 3kBHaroMHoro cocTasa ¢ OLK kpucramnmaeckoii pemerxoii (OLK-B3Cos),
MTOJBEPTHYTHIX KPAaTKOBPEMEHHOMY WHIACHTHpPOBAHHIO B MHTepBane temieparyp 20-900 °C, Ha ocHOBe aHalH3a HOMYYEHHBIX 3KCIIEPHMEHTAIBHBIX
JNAHHBIX M CONOCTABRNIEHHA WX C pacyeTHBIMH J2HHBLIMH YCTaHOBIEHO ClExyroulee. IMEeTca COOTBETCTBHE MEXIY 3HAKOM MHTETPaibHOH SHTANBNHU
CMeLIeHHA 3MeMeHTOB ciaBa AH (NnonoKuTenbHAs WM OTPHIATENbHas) W rOMONOIHYECKOH TeMnepaTypoil nepexona K AM(p¢y3MOHHBIM MeXaHM3-
mam aedopmamm T, =T d}d)/Tmn (necw T,,,,u T, — abcontoTHble 3HAYEHHS TEMIEPATYP, COOTBETCTBEHHO, Nepexona K AHGy3HOHHBIM MEXaHHIMaM

Ouchh
IedopMalMy B TEMIEPATYPH comuayc crnasa). Ins cnnasos ¢ AH20 senwumna T <0,5; mns crinasos ¢ AH<0 pemrnna 7, =0,5, T.e. T, ¢¢/Tm=0'5'
3TO 3KCNEPRMEHTANBHO YCTaHOBICHHOE COOTHONICHUE A CIIaBOB C OTPHIATENBHON MHTETpanbHON SHTANBIHEN CMEIICHUA MO3BONAET PaCCIUTATH
TeMIeparypy nepexola K AupQy3HOHHHIM MexaHHsMaM fe(opmaman 7, ., ¢ MCTIONB3OBAHHEM TONBKO OMHOI BENHYHHB! — TEMIEPATYPH CONHAYC:

T = 0,5-T . TIpu 3Tom Bemmumna T criaBa MOXKET OBIThL Oompenenena He TONBKO SKCIIEPHMEHTATRHO, HO W NPEMIOKEHHEM B paboTe crocoGoM.

Benuuuny Temmeparypsl nepexofia kK HupysuoHHEIM MeXaAusmaM AepopManuu T, .. ClERyeT paccMaTpHBaTh Kak OGIACTE TEMIEPATyp, HHKE
KOTOpOH NMpeolnafaroT OUCIOKAIMOHHLIE MEXaHN3MBl AedopMauyu, Beimie — aubdysnoHnsie. (c. 125-136; un. 4).

A.C.CmonsancknH, B.A.3araiinos, JO.I . bupwkos, J.I1.Maromenbexosn, O.I.CrenanoBa, JI.W.Tpaxrenbepr

CTPYKTYPHBIE CBOMCTBA CJIOEB HAHO-/MUKPOYACTHIL CEPEBPA, CUHTE3WPOBAHHLIX

HA MOBEPXHOCTHU AAEPHBIX ®UIIETPOB METOAOM A3PO30JIBHOT'O HATIBIJIEHMA ... 137.
Pa3paboTaHo Hay4HO-TEXHHHEcKoe 0DOCHOBAHHE METOAA [IOTyUeHHs CIOEB HaHO-MHKPOCTPYKTYp cepedpa Ha MOBEPXHOCTH SACPHBIX (HIBTPOB MoCpeAa-
CTBOM TIPOITYCKaHHS a3pO30JI% HaHO-MHKPO JacTHI cepedpa CkBO3b Mopht MeMOpaHsl. M3roTosieHsl 3KCEpHMEHTANBHEIE POPA3LBl AACPHBIX GWILTPOB,
MOIH(HIHPOBAHHBIX HAHO-MHKPOCTPYKTYPaMH cepebpa M NMPOBEAEHO MCCIEROBAHME CTPOSHHA CIOEB HaHO-MHKPOCTPYKTYP cepebpa METONAMH pactpo-
BO¥t MEKTPOHHOM U aTOMHO-CHIIOBOH MHMKPOCKOITHH. YCTAaHOBIEHO, UT0 C yBETHUEHHEM KOHIEHTPAIMY YACTHI cepebpa B asposone of ~10° 10 4-10° oM
3 IPOMCXOIMT H3MEHEHWE CTPOEHMA MOKPHITHS M3 HAHO-MHKPOCTPYKTYD Cepebpa OT OCTPOBKOBOJ IUIEHKH, COCTOSIIEH H3 M3ONHPOBAHHEIX C)EPUHc CKHX
vacTui cepebpa pasmepom ot 20 ao 200 HM, xo 0Gpa3zoBaHAs GparMeHTOB CINIOIIHOTO MOKPHITHA Ha MOBEPXHOCTH MOIUIOKKH TONMHHOH Ao ~0,3 — 0,5
MKM. Clienan BEIBOX O IPOTEKaHHH HWHTCHCHBHBIX TIPOIECCOB KOAryMslHH HaHO-MMKPOYACTHIl cepebpa, OCEBIIMX H3 a3po30Nis Ha TMOBEPXHOCTH ANCPHOTO
(uIETpa, KOTOPHIE NPHBOIAT K 06pa30BaHHIO HAHO-MHKPOCTPYKTYp pasHooOpasHoit dpopMEl M pasmepoB (c. 137-147; un. 7).

C.A.Kynpamos, O.A.Tonocosa, A.I0.Kono6osa, FO.P.Konotos, E.B.I'onocos

CPABHUTEJIbHOE UCCNEJOBAHUE OCOBEHHOCTEW HAHOCTPYKTYPUPOBAHUS ITOBEPXHOCTHOTO

PEJILEQ®A o- U B-TUTAHOBBIX CIUTIABOB ITPU UMITVJIBLCHOM ®EMTOCEKYHIHOM

JIAZEPHOM OBJIYHEHUU
C ucrnoan3oBaHHEM aTOMHO-CHIOBOH M CTPYKTYPHO# 3JEKTPOHHOH MHKPOCKOIMH NMPOBEACHO CPaBHHUTENBHOE 3KCIEPUMEHTaNbHOE HCCIEN0BAHHE
BIHSHAA PEMTOCEKYHAHOTO NIa3¢PHOTO GOMYYCHHS C PA3THIHON MOBEPXHOCTHON MIOTHOCTBIO SHEPIHH H 9HCIE NMaJafomuX HMmynscoB N = 80, 400,
300), anuHoM BoHE A = 1030 HM M ANUTENBHOCTBIO MUMIynsca 7 = 100 ¢c Ha M3MeHenue Tomorpadun (GopMUPOBaHHE MYTLTHMACIITaGHOrO
TOBEPXHOCTHOTO penbeda) MOBEPXHOCTH HH3KOMOAYTLHOTO THTaHOBOTO f-~cunasa Ti—26Nb—8Mo—12Zr H HaHOCTPYKTYPHPOBAHHOTO TEXHHYECKH
yHcToro -tTuraHa Mapku BT1-0. YcraHoBieHo, 4TO B pe3ynbrare BO3AEHCTBUS (EMTOCEKYHAHOIO JIa3epHOro OOMYYEHUS Ha MOBEPXHOCTH HU3KO-
MOIYITBHOTO THTaHOBOrO f-crinmaBa HOPMHPYIOTCH KBAa3UTIEPHONHYECKHE HAHOCTPYKTYPHI, CyOBOTHOBEIE MEPHORBI KOTOPHIX JeXaT B THamazoHe
0.4-0.8 mxm. Jas crninaBa cucteMbl Ti-Nb—Mo-Zr nepuon ¢bopMupyeMoii Ha MOBEPXHOCTH HAHOPEUIETKH YMEHBINAETCS C POCTOM MIOTHOCTH
3HEPrHY M TIPEBBIACT COOTBETCTBYIOMME 3HAYCHUA JUIS HEJErnpoBaHHoOro Tutada (c. 148-157; un. 4).

Toxapesa U.B., Mumaxos I1.B., Beasirun A.A., Koprees 1.B., Ileryxora E.C., Cassnnosa ML.E.

MOJIUDOHUUUNPOBAHHWE YIJIEBOJIOKOH A1 APMUPOBAHUSA TPYBHOI'O HOJUD3TUIEHA TI3805 ... 158
MeTonoM KaTaaMTHIECKOTO MHPONH3a YIIEROAOPOAOB NMPOBEXEHO HAHOCTPYKTYPUPOBAHHE MOBEPXHOCTH YTNIEPONHHX BONOKOH. MomndunuposaH-
HbIc yrmeBonokna (MYB) xapakTepusytoTca ynenbHOH MOBEPXHOCTHIO B 25 pa3 Gonblled, YeM MOBEPXHOCTh HCXOAHOTO MAakpoBOJNOKHA. Merogammu
CKaHWPYIOMEH U NPOCBEYMBAOMEH TEKTPOHHON MHKPOCKONMHM M3YYEHEI CTPYKTYpa U MOPGONOTHA CIOS YIIEPONHBIX HAHOBOIOKOH Ha MOBEPXHO-
cTH yrnesonoksa. [lokasano, 9to BBeAcHHe MVYB B cocTap TpyOHOTO MONM3THIIEHA MO3BOIAET YAYYIIATh €T0 (H3HKO-MEXaHHYECKHE XapaKTe-
pUCTHKH (yBeTHYeHHE Npelena TeKydecTH Ha 23% M TOBBINEHHE MOAYns ynpyroctd Ha 34%) (c. 158-167; . 5).

C.B.Canoxnuxos, M.B.JKuxapen

THUIIbI HOBPE)KJIEHI/Iﬁ TKAHEBOT'O CTEKJIOIUIACTUKA X PEMOHT PACCJIOEHUI TTOCNE

HU3KOCKOPOCTHOI'O VIAPA .............. O SOOI 168
[poseneHBl GanIMCTHYECKME UCABITAHAA TOHKHX CTEKJIOMIACTHKOBBIX INIACTHH. J{nA 3ToM Lenn GuUI pa3paboTaH M H3rOTOBIEH HACTONBHBIN CTEHH,
NO3BONAIOMMI YCKOPATE CTalnbHylo chepy auameTpoM 8 MM Jo 700 M/c, HCTONb3ys SHEPrui0 CTAHAAPTHOrO MOHTAXHOro marpoHa. OTMedeHs!
CKBO3HBIE TIOBPEXKACHHA (BEICOKOCKOPDOCTHOM ymap) M paccilioeHHe (HH3KOCKOPOCTHO! yAap) ¢ MHHHMATBHBIM TIOBPEX/ACHHEM HapyXHOFO cios. Js
PEMOHTA PaccI0EHHH TIPEAJIOKEHO BRINOTHATL CKBO3HBIE CBEPJICHHA Malloro AMaMeTpa B 30HE PACCIOCHHA W MCIONb30BaTh YIbTPa3sBYKOBOH BO30y-
IMTENH ANA WHTCHCH(UKAINY 3alTONHEHAA MyCTOT MOIMMepHO Matpuueii. [IpodrocTs NMPH cxaTvH Mocie yaapa ¥ pemoHTa coctasinseT 80-90% ot
ucxoxnoit (c. 168-175; un. 8).

Antioeesa H.B., Anexcammnn B.M., Cronsuxos 10.B.

COBPEMEHHOE METOAWYECKOE OBECITEYEHUE TEPMOAHAJIUTUYECKUX HCCHEIIOBAHPWI

TIOJIMMEPHBIX KOMITO3UTOB U IIPEIIPET'OB 176

CoBpeMeHHBIe MHOTOGYHKIUOHATLHBIE TEPMOAHATUTHYECKHE KOMIUIEKCH], OCHAIEHHEBIE BLIYHCIHTENBHON TEXHUKOMN, O CBOEH CYTH ABIAIOTCA
MOGHIBHBIMY NaGopaTopuAMH. OHH CHOCOOHE! peliaTh caMble pa3HOOGPa3HBle MATEPHAIOBEXUECKHE H TEXHONOIHYECKHE 3a/[a4u, KaK B MPHKIAN-
HBIX Hay4HBIX HCCNEAOBAHMAX, TaK NPH KOHTpOIE KaueCTBa MPOAYKIHH, NOCTABIIEMON NPOH3BOJACTBEHHEIM npeaAnpHaTHam. OCHOBHBIE TpeGoBa-
HUA, NPeABABIAEMBIE K METOMHKAM aHAIN3d B YCIOBHAX MPOM3BOICTBA, - BHICOKHE TOYHOCTH W IPOH3BOAWTENRHOCTE 3KCIICpHMEHTANLHBIX pabort, a
TaKXe 0OBEKTHBHOCTD MPH OLIEHKE PE3YNLTATOB HCcleNoBaHus. C OMOUIBIO COBPEMEHHBIX 3KCIIEPUMEHTANBHEIX METONOB MCCIEAOBAHAS NMOKA3aHbl
BO3MOXHOCTH ONpPEACICHUS BAXHEHIIMX TEXHONOMHYECKHX TapaMeTPOB MPOUECCOB, MPOTEKAKMUX NPH HOPMHPOBAHUH MOMHUMEPHBIX KOMIIO3MIH-
OHHBIX MaTepPHANlOB Ha OCHOBE TEPMOPEAKTHBHBIX MosrydabprukaroB (c. 176—184; ui. 6).

© UDOTT PAH «KOMNO3UTbl U HAHOCTPYKTYpbi». 2014



Volume 6 N 3 Komnozumet u nanocmpykmypul
2014 COMPOSITES and NANOSTRUCTURES

CONTENS

S.A. Firstov, V.F. Gorban, N.A. Krapivka, E.P. Pechkovsky, A.L. Eremenko

ESTIMATION OF TRANSITION TEMPERATURE TO DIFFUSION DEFORMATION MECHANISMS IN SINGLE-PHASE
BCC- HIGH ENTROPY ALLOYS OF EQUIATOMIC COMPOSITION .....c.oiiiiriiccrereitnrnteeeeesesete et res s sesases naesnresaesnsens 125
An analysis of the experimental data obtained by short-time indentation tests at temperatures from 20 to 900 °C of multicomponent single-
phase high-entropy alloys of equiatomic composition with BCC crystalline lattice (BCC-HEASs) together with corresponding calculations
allows formulating important conclusions.

There is a correspondence between sign of integrated enthalpy of mixture of elements for alloy AH (positive or negative) and homologous
temperature of transition to diffusion deformation mechanisms 7,,,=T,/T,,, (here T, and T, - absolute values of temperatures, respectivly,
transition to diffusion deformation mechanismsand solidus temperature of alloy). For alloys with AH =0 value T, < 0,5; for alloys with AH<0
value 7, =0.5,ie.T, /T =~ 0,5. This experimentally established ratio for alloys with negative integrated mixture enthalpy allows to caiculate
temperature transition to diffusion deformation mechanisms T, with use only one value - solidus temperature: 7 up= 05T, Thus value T, of an
alloy can be determined not only experimentally, but also the way suggested in this work.

A value of teraperature traansition to diffusion deformation mechanisms T, o TRresent actually a certain intervsl of temperatures, is lower
which prevail dislocation deformation mechanisms, is higher - diffusion (p. 125-136; fig. 4).

A.S.Smolyanskii, V.A.Zagaynov, Yu.G.Biryukov, E.P.Magomedbekov, O.G.Stepanova, L.I.Trakhtenberg

THE STRUCTURAL PROPERTIES OF THE LAYERS OF SILVER NANO- /MICROPARTICLES, SYNTHESIZED

ON THE SURFACE OF NUCLEAR FILTERS BY THE METHOD OF AEROSOL SPRAYING ........ccooiieemirimtrnnreceneeireneeiesneinione 137
A scientific and technical feasibility of the method of obtaining layers of nano-microstructured silver on the surface of nuclear filters by passing
the aerosol nano-micro particles of silver through the pores of a membrane has been developed. Experimental samples of nuclear filters modified
nano-microstructured silver have been prepared, and a study of structure of the layers of nano-microstructured silver by scanning electron and
atomic force microscopy has been carried out. It is found that increasing of the silver particle concentration in the aerosols from ~10° to 410 cm™
? yields a change in the structure of the coating of nano-microstructures of silver from islet film consisting of isolated spherical silver particles
ranging in size from 20 to 200 nm to the formation of solid fragments on the surface of the substrate of a thickness up to ~0.3 to 0.5 pm. It is
concluded that the intense processes of coagulation of the silver nano- and microparticles deposited from the aerosol that leads to formation of
silver nano-and microstructures of various shapes and sizes occurred on the surface of nuclear filters (p. 137-147; fig. 7).

S.I. Kudryashov, O.A. Golosova, A.Yu. Kolobova, Yu.R. Kolobov, E.V. Golosov

A COMPARATIVE STUDY OF FEATURES OF THE NANOSTRUCTURING SURFACE RELIEF

OF a- AND B-TITANIUM ALLOYS UNDER PULSED FEMTOSECOND LASER IRRADIATION .......coonineriiimniccricneesesveeenes 148
A comparative experimental study of the influence of femtosecond laser irradiation with various surface energy densities (0,74; 1; 2,51/
cm’ and the number of pulses (N = 80, 400, 300), wavelength 4 = 1030 nm and pulse duration 7 ~ 100 fs on a change in the surface
topography of low modulus titanium g-alloy Ti—26Nb-8Mo~12Z and nanostructured commercially pure 6-titanium VT1-0 was carried
out using atomic force and scanning electron microscopy.

It is shown that quasi-periodic nanostructures with characteristics sizes of 0.4 to 0.8 microns are formed in the specimen surface as a result
of the irradiation. For the titanium alloy, the nanolattice period decreases when the energy density increases; this value for the alloy is larger
than that for pure titanium (p. 148-157; fig. 4).

Tokareva L.V., Mishakov L.V., Vedyagin A.A., Korneev D.V,, Petuhkova E.S., Savvinova M.E.

MODIFICATION OF CARBON FIBERS FOR REINFORCING PIPE POLYETHYLENE ........ccccontitrmmiecenenreseeseer et ses e 158
Modification of carbon fiber surface was carried out via catalytic chemical vapor deposition technique. It was found that modified carbon
fibers (MCF) are charactefized by the surface area 25 times higher than that of original samples. Structure and morphology of carbon
nanofiber layer were investigated using scanning and transmission electron microscopy.

It was shown that reinforcing pipe polyethylene with MFC leads to improve in physico-mechanical characteristics of polymer composite (both
tensile strength and elastic modulus were increased up to 23 % and 34 %, respectively) (p. 158-167; fig. 5).

S.B.Sapozhnikov, M. V.Zhikharev

TYPES OF DAMAGE OF WOVEN GFRP AND REPAIR OF LOW VELOCITY IMPACT DELAMINATIONS ........cccocevverernnnns 168
A experimental study of ballistic impact on thin GFRP plates (plain glass fabric with epoxy matrix) with various velocities. There was designed
and made a table-top facility for accelerating steel ball of a diameter of 8 mm up to 700 m/s by using energy of standard dowel hammering cartridge.
There were observed crosscutting damage at high velocity impact and delamination with minimal damage of outer layer fibers at low velocity
impact. To repair delamination it was suggested to drill small holes within the delamination zone and use ultrasound exciter to intensify liquid
matrix impregnation. Compression strength of a plate after repair occurs to be 80-90% of the original value (p. 168-175; fig. 8).

Natalia V. Antyufeeva, Valery M. Aleksashin, Yury V. Stolyankov

MODERN THERMAL ANALYSIS TEST METHOTOLOGY OF PREPREGS AND POLYMER COMPOSITES THEREOF ... 176
As a matter of fact modern computerized multifunction thermal analysis equipment is real mobile laboratories. They are capable to solve a
large variety of technological and material science problems, in applied scientific research works, as well as in product inspection. In industrial
production environment the thermal analysis test methods must ensure not only high accuracy, but it must be productive enough and provide
objective results. In the present article there disclosed some peculiarities of the thermal analysis test methods providing actual process-
dependent parameters of fiber reinforced of thermosetting resin consolidation (p. 168-175; fig. 6).
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