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Aemopbl oOnyOIUKOBAHHBIX MAMEPUANO8 HECYI NOIHYIO OMBEMCMBEEHHOCb 3d 00CMOBEPHOCHIb NPUGEOEHHBIX cede-
HULl, a MaKoice 3a Haauyue 8 HUX OAHHbIX, He NOONeNCAuUx OmKpulmot nyonuxayuu. Mamepuanel peyeH3upyomcsi.

Ilepeneuamxka, 6ce 6udbl KONUPOBAHUSL U OCHPOUIBEOCHUS. MAMEPUANOS, NYOIUKYEMBIX 8 JHCYPHALE, OCYUeCMEIAIOMC
MOILKO ¢ pazpeuieHus peoaKyuu.

Ha nepBgoii cTp. 00/105kKkM: Puc. 1. Mukpocmpyxkmypa nenezuposantozo mumana (BT1-0) nocne 6030eiicmeun niacmuueckoi
dehopmayueii memooom nonepeuHo-6UHMOGOIN NPOKAMKU 8 cOUemanuu ¢ npooonsvhoili npokamxoi. Ilpoceeuusarowan r1exm-
POHHAA MUKDPOCKORUSL.
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COJIEP’KAHUE

C.A.®upcros, B.®.I'opéans, H.A.Kpanuska, J.I1.Ileuxosckuii, A.JI.Epemenko

OIIPEJNEJIEHUE TEMIIEPATYPBI ITIEPEXOJA K JU®DY3MOHHBIM MEXAHU3MAM JIE@GOPMALIMUA

B OJHO®A3HBIX OLK-BBICOKOSHTPOIIMIHBIX CIIIABAX DKBUATOMHOIO COCTABA .....oooooveeeeeeeeeeeeeeeen. 125
JInst MHOTOKOMIIOHEHTHBIX OJHO(A3HBIX BBICOKOIHTPONUIHBIX CIUIaBOB dKBHaTOMHOro cocrtaBa ¢ OLK kpucramumueckoii pemerkoit (OL[K-BOCos),
TIOABEPTHYTHIX KPATKOBPEMEHHOMY HHJACHTHUPOBAHUIO B MHTEPBAJIC TEMIIEPATYP 20-900 OC, Ha OCHOBE aHaJIn3a IOJYYECHHBIX 3KCIICPUMEHTAIBHBIX
JAHHBIX U CONOCTABJICHUS UX C PACYETHBIMU JaHHBIMU YCTAHOBJIEHO CJIEAYIOMICE. HmeeTcst coOTBETCTBUE MEXKAY 3HAaKOM I/IHTeI‘paJ'II)HOI\/'[ OHTaJIbIINN
cMenreHus dIeMeHToB ciutaBa AH (IooXuTeNnbHas WIM OTPUIATeNIbHAs) U TOMOJIOTHYECKOIl TeMIepaTypoil nepexona K AudQy3HOHHBIM MEXaHH3-

mam jedopmarmn 7, =T ﬂMM/T wr 3cch T, u T, — abCONIOTHBIC 3HAYCHHS TEMIIEPATYP, COOTBETCTBCHHO, IEPEX0/1a K AU (Y3HOHHBIM MEXaHH3MaM
nedopmaru U Temreparypel conuayc ciuiasa). s crutaBoB ¢ AH>0 Benmumnna T <0,5; st crutaBoB ¢ AH<0 penmuwmna 77 =05, 1.e. T, /T =0,5.

oM oM ougpf " con

DTO JKCIEPUMEHTATBHO YCTAaHOBICHHOE COOTHOIICHUE VIS CIUIABOB C OTPHIATEIBHON MHTETPAILHON JHTAIBIINEH CMEIICHHs IO3BOJISIET PAacCUUTATh

TeMIeparypy nepexoia K an(dysnoHHsM MexaHusMam Aedopmauyn T, o C MCIONB30BAHHEM TOJNBKO OJHON BEIMUYMHBI — TEMIIEPATYPhI CONMAYC:
g = 05T . TIpu oTomM BenmumHa T, CIUlaBa MOXKET GbITh ONPE/IC/ICHA HE TONBKO SKCICPHMEHTAIBHO, HO M NPCUIOKCHHEIM B paboTe CrocoboM.

Benuuuny remneparypsl nepexona K AnpQysnoHHbIM MexaHusMaM aedopmanun T, o CILyeT paccMaTpuBaTh Kak 001acTh TEMIIGPATYP, HIKE

KOTOpPOIl IpeolIagaoT AUCIOKAMOHHBIE MeXaHU3MBI nedopmarun, Beime — aupysnonnse. (c. 125-136; un. 4).

A.C.Cmoasinckuii, B.A.3araiinos, F0.I . bupioxos, J.I1.Maromenodexon, O.I.Crenanosa, JI.U.Tpaxrenoepr

CTPYKTYPHBIE CBOMCTBA CJIOEB HAHO-/MUKPOYACTULL CEPEBPA, CUHTE3MUPOBAHHbBIX

HA TTOBEPXHOCTU AHEPHBIX ®UJIbTPOB METOAOM ADPO30JIBHOI'O HAIIBIIEHUS ..o 137

Pa3paborano Hay4HO-TEXHHYECKOE 0OOCHOBAHME METOJA IOIYYCHHUs CIOEB HAHO-MHKPOCTPYKTYp cepeOpa Ha MOBEPXHOCTH SIIEPHBIX (DHIBTPOB IOCpEN-

CTBOM IIPOITyCKaHHsI a3pO30Jisl HAHO-MUKPO YaCTHUIl cepedpa CKBO3b MOPHI MEeMOpaHbl. M3roTOBICHBI SKCIIEPUMEHTAIBHBIC 00PAa3Ibl SIEPHBIX (UILTPOB,

MOAU(UIMPOBAHHBIX HAHO-MHUKPOCTPYKTYpaMH cepeOpa M IPOBEICHO HCCIIENOBAHHUE CTPOCHUS CIOEB HAHO-MHKPOCTPYKTYp cepedpa MeToaMU pacTpo-

BO¥ TEKTPOHHO M aTOMHO-CHJIOBOI MHKPOCKOIHH. YCTaHOBJIEHO, UTO C yBeTHUEHHeM KOHIIEHTPAIMH JacTHI] cepebpa B adposone ot ~10° o 4:10° em

% IPOMCXO/UT M3MEHEHNe CTPOEHHS TIOKPEITHS W3 HAHO-MHKPOCTPYKTYp Cepebpa OT OCTPOBKOBOH TUTEHKH, COCTOSIIEH M3 M30JMPOBAHHBIX C)eprde CKHX

yactH cepedpa pasmepoM oT 20 o 200 HM, 10 0OpazoBaHHS (ParMEHTOB CIUIOLIHOTO ITOKPBITUS HA IOBEPXHOCTH IOIIOKKU TONHHON 10 ~0,3 — 0,5

MKM. CzenaH BBIBOJ O IMPOTEKAaHHU MHTEHCHBHBIX IIPOLECCOB KOAryJIINM HAHO-MHKPOYACTHI] cepedpa, OCEBIINX M3 a’po30Jisi Ha IIOBEPXHOCTH SIIEPHOTO

(GuiIbTpa, KoTophle NPUBOAAT K 00pPa30BaHHMIO HAHO-MHKPOCTPYKTYpP pa3HO0Opa3HOi Gopmbl U pasmepos (c. 137-147; nn. 7).

C.M.Kynpsimios, O.A.I'os1ocoBa, A.FO.Kos060Ba, 10.P.Kos10608, E.B.I'0s10coB

CPABHUTEJIbBHOE UCCIIEAOBAHUE OCOBEHHOCTEN HAHOCTPYKTYPMPOBAHWS [TOBEPXHOCTHOTO

PEJILE®A a- U BFTUTAHOBBIX CIUIABOB ITPU UMITYJIbLCHOM ®EMTOCEKYHJITHOM

JTABEPHOM OBJIVUEHMUY ..ot e st 148

C HCHOIB30BaHUEM aTOMHO-CHJIOBOI M CTPYKTYpPHOH 2JIEKTPOHHON MHKPOCKOIIMU IIPOBENEHO CPAaBHUTEIBHOE DKCIEPHMEHTAIBLHOE HCCIIEOBAHNE

BIMSHUS (DEMTOCEKYHHOTO Ja3epHOr0 OONy4YeHHs C Pa3IMYHON ITOBEPXHOCTHOU ILIOTHOCTBIO SHEPrHU M umcie majaromux umiyiascoB N = 80, 400,

300), wmHoi BonHBI A = 1030 HM U JumHTeabHOCTRIO UMIysbca T = 100 ¢c Ha u3smenenue rtomnorpadun (GopMHUpOBaHHE MYJIBTHMACIITAOHOTO

[TOBEPXHOCTHOTO pelibea) MOBEPXHOCTH HU3KOMOIYIbHOrO THTaHOBOTO [-crutaBa Ti—26Nb—8Mo042Zr u HaHOCTPYKTYPHPOBAHHOTO TEXHUYECKH

qucToro a-rurana mMapku BT1-0. YcraHoBiIE€HO, 9TO B pe3yibTaTe BO3ICHCTBHS (EMTOCEKYHJHOTO JIa3epPHOT0 OOIydeHHs Ha MOBEPXHOCTh HU3KO-

MOJIyJIBHOTO THTaHOBOTO [3-cruraBa (pOpMUPYIOTCSI KBAa3UIIEPHOAMYECKHE HAHOCTPYKTYPBI, CyOBOJIHOBBIC MEPHOIBI KOTOPBIX JIEKAT B JAHAIAa30HE

0.4-0.8 mxm. st crutaBa cucremsl Ti—-Nb—Mo—Zr nepuon ¢popmupyemoii Ha MOBEPXHOCTH HAHOPEIICTKH yMEHBIIACTCS C POCTOM IIOTHOCTH

SHEPTUH U IPEBBINIAET COOTBETCTBYIOMINE 3HAYCHUS Ul HeJIerHpoBaHHOTrO THTaHa (c. 148-157; wn. 4).

Toxapesa U.B., Mumaxos U.B., Bexsirun A.A., Kopuees /I.B., Ileryxosa E.C., Capeunosa M.E.

MOJUOULIMPOBAHUE VYIJIEBOJIOKOH 1JIs1 APMUPOBAHUMA TPYBHOT'O TTOJIMOTUJIEHA TI2805b .....coeeiiveieieee 158

MeToIOM KaTaJUTHYECKOTO MHUPONIN3a YITIEBOAOPOLOB IIPOBEACHO HAHOCTPYKTYPHUPOBAHUE ITOBEPXHOCTH YIICPOAHBIX BOIOKOH. MonuduuupoBaH-

Hble yreBosokHa (MYB) xapakTepH3yroTcsl yAenbHOH MOBEpXHOCTEIO B 25 pa3 OojblIei, 4eM MOBEPXHOCTh HCXOAHOTO MaKpOBOJIOKHA. MeTogaMu

CKaHUPYIOIEH U IIPOCBEUUBAIOIICH SIEKTPOHHON MHKPOCKONHH H3Y4eHBI CTPYKTypa M MOPQOJIOTHS CIOS YIISPOAHBIX HAHOBOJIOKOH Ha ITOBEPXHO-

ctH ymieBoslokHa. [lokaszaHo, 4To BBeseHHe MYB B cocTaB TpyOHOro HMOJIHMITHIICHA ITO3BOJSIET YIYUIIUTH €ro (HU3UKO-MEXaHHYECKUE XapakTe-

pUCTHKH (yBeJIMYEHHE Ipejesia TeKydecTd Ha 23% ¥ IOBBINICHHE MOXYJs ymnpyroctu Ha 34%) (c. 158-167; nm. 5).

C.b.Canoxuuxos, M.B.2Kuxapes

TUIIbI HOBPE}K)IEHI/H\/II TKAHEBOTI'O CTEKJIOIUIACTUKA W PEMOHT PACCJIOEHUI TTOCJIE

HHU3KOCKOPOCTHOT O VIIAPA ..o 168

IIpoBeneHs! OaIMCTHYECKNE UCIBITAHUS TOHKHX CTEKIOIUIACTHKOBBIX IUTacTHH. [ 3TOoH menu ObUT pa3paboTaH M M3TOTOBIEH HACTOJNBHBIM CTEHI,

MO3BOJIIOMUIT YCKOPATH CTalbHYIO cdepy auamerpoMm 8 MM xo 700 M/c, HCHONB3Yys SHEPTHIO CTAHJAPTHOTO MOHTAXKHOTO HmarpoHa. OTMedeHbI

CKBO3HBIE MOBPEXKICHUS (BBICOKOCKOPOCTHOM yzap) U pacclioeHue (HH3KOCKOPOCTHOH ynap) ¢ MHHHMAaJIbHBIM HMOBPEKACHUEM HapyXKHOTO cios. [l

PEMOHTA PAaCcCIOCHHI NMPEATIOKEHO BBINOIHATE CKBO3HBIE CBEPICHHS MaJloro AMaMETpa B 30HE PACCIOCHUS M HCHOIB30BATh YJIBTPa3BYKOBOU BO30Y-

JIUTEIb IS UHTCHCU(HKAUK 3aIlONHEHNs IyCTOT HOJIMMEpHON Marpuieil. [IpouyHOCTh IpH cXkaTHH HOCle yaapa U peMoHTa coctaBiser 80-90% ot

ucxoxHoi (c. 168-175; mi. 8).

AnTtiodeesa H.B., Anexcamuun B.M., Croasukos 1O.B.

COBPEMEHHOE METOAMYECKOE OBECITEHEHUE TEPMOAHAJIMTUYECKUX I/ICCHEI[OBAHI/II;'I

TTOJIMMEPHBIX KOMITIO3UTOB U IIPEITPET'OB 176

CoBpeMeHHBIC MHOTO(YHKIIMOHAIBHBIE TEPMOAHATUTUIECKHE KOMIUIEKCHI, OCHAICHHbIe BBHIYMCIUTEIbHOH TEXHUKOH, 10 CBOGH CYTH SIBJISIOTCS

MOOHIBHBIMH J1abopaTopusiMu. OHH CIIOCOOHBI penaTh caMble pa3HOOOpa3HbIe MaTEPHAIOBEIYECKHE U TEXHOIOTHYECKHE 3aJadl, KaKk B IPHKIAJ-

HBIX HAyYHBIX HCCIJICJOBAHUSX, TaK IPH KOHTPOJIE KauecTBa MPOAYKIHH, [TOCTABJISIEMOH MPOU3BOJCTBCHHBIM NpeanpuaTisiM. OcHOBHBIE TpeboBa-

HUS, TpeIbsBIseMble K METOIUKAM aHAIHM3a B YCIOBHSX HPOU3BOJCTBA, - BBICOKHE TOYHOCTh M IPOM3BONUTEIHHOCTD YKCHEPUMEHTANLHBIX paboT, a

TaKKe 00BEKTUBHOCTH IIPH OLIEHKE PEe3yJIbTaTOB HccieqoBaHMsA. C IMOMOIIBIO COBPEMEHHBIX AKCIEPUMEHTAIBHBIX METOJO0B HCCIEAOBAHHS ITOKA3aHbI

BO3MOXKHOCTH OIIPEIENICHHs] BAKHEHIINX TEXHOJIOTMYECKUX ITapaMeTPOB IIPOLECCOB, MPOTEKAIOMNUX IPH (OPMUPOBAHUHU ITOTHMEPHBIX KOMIIO3HIHU-

OHHBIX MAaTEPHAJIOB Ha OCHOBE TEPMOPEAKTHBHBIX Hoiydadbpuxaros (c. 176-184; mm. 6).

00 UDTT PAH «KoMno3uTbl U HaHOCTPYKTYpbI». 2014
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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.cciiiieieieieieieieieieieieieteieieteseseseteseseseseseseseseseseses esesesesesesenas 125
An analysis of the experimental data obtained by short-time indentation tests at temperatures from 20 a6 r@0Gicomponent single-
phase high-entropy alloys of equiatomic composition with BCC crystalline laBC€-HEAs) together with corresponding calculations
allows formulating important conclusions.

There is a correspondence between sign of integeaiiddlpy of mixture of elements for alloAH (positive or negative) andomologous
temperature of transition tdiffusion deformation mechanisn¥s =7’ /T  (hereT, andT , - absolute values of temperatures, respectivly,
transition todiffusion deformation mechanisnasidsolidus temperature of alloy). For aIons Wlm-l 0 valueT, <0,5; for alloys wittAH<0
value7, =0,5,ieTl i/ T = 0.5. This experimentally established ratio for alloys with negative |ntegrated nmllw‘@y allows to calculate
emperature transition tbffus1on deformation mechanisrfig,, with use only one valueselidus temperaturef, = 0,57, . Thus valud’ , of an
alloy can be determined not only experimentally, but also the way suggested in this work.

A value of temperature transition to diffusion deformation mechariigpepresent actually a certain interval of temperatures, is lower
which prevail dislocation deformation mechanisms, is higher - diffypior25-136; 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 .......cccooiiiiieeiiene e 137......
A scientific and technical feasibility of the method of obtaining layers of nano-microstructured silver on the surfacardfiteuslby passing
the aerosol nano-micro particles of silver through the pores of a membrane has been developed. Experimental sampféteos numtiféed
nano-microstructured silver have been prepared, and a study of structure of the layers of nano-microstructured silveg festeomand
atomic force microscopy has been carried out. It is found that increasing of the silver particle concentration in tHecaerek@i® 4-16 crr

% yields a change in the structure of the coating of nano-microstructures of silver from islet film consisting of isolatetisijvieeparticles
ranging in size from 20 to 200 nm to the formation of solid fragments on the surface of the substrate of a thicknessto® 6u+:0. 3 is
concluded that the intense processes of coagulation of the silver nano- and micropatrticles deposited from the aerssiol thahkgaah of
silver nano-and microstructures of various shapes and sizes occurred on the surface of nucigat 3itdes7; 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 o- AND B-TITANIUM ALLOYS UNDER PULSED FEMTOSECOND LASER IRRADIATION ......cccceviiviiniieieieieniecieeeeeenen 148
A comparative experimental study of the influence of femtosecond laser irradiation with various surface energy densities (0,74; 1; 2,5 J/
cm’ and the number of pulses (N = 80, 400, 300), wavelength 2 = 1030 nm and pulse duration 7 = 100 fs on a change in the surface
topography of low modulus titanium S-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 .V., Mishakov 1.V., Vedyagin A.A., Korneev D.V.,, Petuhkova E.S., Savvinova M.E.

MODIFICATION OF CARBON FIBERS FOR REINFORCING PIPE POLYETHYLENE .......cccooiiiiiiieeeeeee e 158
Modification of carbon fiber surface was carried out via catalytic chemical vapor deposition technique. It was found fkdtcadaiih
fibers (MCF) are characterized by the surface area 25 times higher than that of original samples. Structure and morpdrblogy of ¢
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 polyosée¢botp
tensile strength and elastic modulus were increased up to 23 % and 34 %, respgctivly) 67; fig. 5).

S.B.Sapozhnikov, M. V.Zhikharev

TYPES OF DAMAGE OF WOVEN GFRP AND REPAIR OF LOW VELOCITY IMPACT DELAMINATIONS .......cccoooiivienenne. 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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