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BIAIYK
o$iqiilHoro onoHeHTaHa Lt4ceprallirc Yrcpainqn Marccuvra Cepriftonzr{a Ha reMy :

<<Oco6.ilusocri crpyrcrypoyrBopeHHs ra eKcnJryaraqiftui BJracrr.rBocri rcounosnrie crrcreM
NiAl-MeB z ilIts BrrcoKoreMneparypHr{x 3Hococriftnux norcpurrin>>,

noAasoT na s4o6ymr HayKoBoro cryleHs KaHAr{Aara texuivnux Hayr
sa cneqianuricuo 0 5 . 02. 0 I - <MarepiaJro3HaBcrBo)

Anrya.uruicrr o6paHoi renar.r gucepraqii

,{ucepraqifina po6ora Yr<painqx M. C., rqo noAaHa Ao 3axucry, c[p.sMoBaHa na nirpilreuur
BaxJrr4Boro HayKoBo-TexHiqnoro 3aBAaHHr - BcraHoBreHHq sarououipnocreft crpyKTypoyrBopeHHf
HoBI4x KoMrlo3l4lliftsux uoxpzrTin na ourosi iurepruerariay NiAl, apMoBaHoro 4ra6opra4arrlu vreralin,
ra ix BIJII4B ua SyHxqiosanrni Bnacrr,rBocri 4eraneft n rasoryp6instrx ABr.rryHax, rxi npaqrororb 3a

reMrreparyp Ao 800'C.
flHcepraqifiua po6ora Vxpaiuq-fl M. C. [os's3aHa 3 Br4KoHaHHflM HayKoso-rexni.{Hux po6ir y

Mexax nporpaMl4 Iucrzryry npo6neru uarepiaro3HaBcrBa iv. LM. Opanqenuqa HAH YxpaiHil n

paMKax rporpaM <Pospo6ra Sisuxo-xinaiqulrx upurulunin crBopeuus KoMno3r.rqifinux rvrarepianin
crrcreM Q'{i,Fe)Al-Me(IV)-B2 ra norpurrin is Hrrx g niAnuqeHo}o roposifiHoro crifixicrlo ra
sHococriftxicto> (uuQp reMI{ - III-33-12, peecrpaqiftnnft norraep - 0113U000314) m <Pospo6xa
rexsororiqHl4x nplaHqlanin orpI4MaHH-s HoBLIX 3Hoco- f4 r<oposiftnocriftrux rasorepvivHux ra
ererrpoicxpoBrlx uorpurrin cr{creMrz NiAl-CrB2 i locniANenns ix noseAinKu B yMoBax nncorzx (Ao
T:1000 oC) reweparyp)) (uu@p reMrr - III-20-16).

Hayrono-4ocniAni po6orH, Iqo Br{KoHyBanI{cb y Me}Kax BKa3aHHX HayKoBrax reM, e cni4-rennxnr
:alpe6yeaHoc'ri HayKoBo-Aoc,ri4uux po6ir 3 AaHoro HanpsMKy, i, ni4roni4uo, BKa3yrorb Ha

arryamHicrb Ar{cepraqifi Horo .4ocniAxeun.s.
B npoqeci eKcnnyarallii nonepxHi 4eraneft Malrrr.rH ra ruexanisnrie niAAarorncs iurencuBHoMy

3HorrryBaHHro. BilnosJrroBarr4 rrorrrKoAxeni Ainqurfi .rpr niAsuuyBarr4 snococrifiricrr Hoer,rx Aerareft
Aoqilrno MeroAaM[ iuNenepii nonepxni, a caMe HaHeceHHrM 3axr,rcHr{x [oKpurris g sncoKuru pinHervr

eKcrrnyararlifi nrax xapaKTeprrcrprK.

Cepe4 uarepianin, rxi uoxym 6yru Br4Kopr,rcraui Ars HaHeceHHr raKrlx uorcpurrin, uaft6imur
repcneKrr4BHr4Mr4 e KoMrroslrqiftHi rroporrrKoBi rr,rarepianu (KIIM) na 6asi rrr4poKo po3rroBcroA)KeHr,rx B

rrp oMr4 cnoe ocri iureprr erariais s Aolriurarrar,r ryrorrnaBKlrx cn onyK.

[rr saxucry noBepxoHb roprlennx yqiJrbHeHb ra ropqin Jro[aroK Br.rKopr4croByrorbcs qK

rrpoMr{cnoni uarepiaJrrr, TaK i pospo6ru Hayronqin, Ao B srocri sI\diIIHroIo.Ioi Sasu B TaKrrx KoMrro3l4Tax

Br4KoprlcroByrorbcr rrepeBaxuo oKcr4Akt. flpore, oKcr.rAr{ e Heorrrr,rMaJrbnoro suiqurcrcuoro $asoro 4nx
sNaiuHeHHs NiAl sHacriAox ix sugrroi srr.tovynauocri i pr4y inrul4x HeAonir<in. Y rofi xe .rac

nepcneKrr4BHr4Mr4 crronyKaMr4 gnx srraiqneHHt aJlloMiniay uireruo e ryrorlnaBxi 4IE6opu4Ia quprouiro,
Tr4raHy ra xpoMy, sKi Naarcrr s[coKi Sisuro-uexaHiqni Ta eKcrrnyarauifini xapaKTeprcrr.rKr.r.

HaeeteHi o6crasnHu erarill nigrpyurrM Ant $opvrynaHHt AlrcepraHroM Vxpaiuqen M. C.

o6rpyHronanofo HayKoBo-Texni.rHoro 3aBAaHH-rI, ulo nonrrano y BcraHoBJreuui gaxonouipuocrefi

crpyKrypoyrBopeHHfl HoBr.{x KoMrro3r4uifiriux norpumin Ha ocHoei iHrepruerariay NiAl, apMoBaHoro

rur6opralanru uerarin, ra ix euruB Ha eKcrrJryaraqiftni BJracrr.rBocri xor,ruognrie cracrel4 NiAl-MeBz lnfl
BrrcoKoreMneparypHlrx sHococrifircux noxpnrtin. BupirueHnx c$opnryrmoBaHoro .qr,rcepraHToM
Vrpaiuqen M. C. HayKoBo-TexniqHoro 3aBAaHHs nigrpuro ,rrrJr.flxrr oAeplKaHHs BucoKoeQerrznuux
KoMrr o3r4rl ifi irux n oxpzmir 3 Br{ coKr,rMu $yur<qioH aJrbur{Mr4 B Jr acrr,rBocrsMrr.

HaseAeHi Qarru xapaKrepr,r3yrorb reMy peqensonauoi 4raceptauii qx aKm:larbHy, T&

ni4rnep4xyrorb ii nianoeianicrr BuMoraM 3a o3HaKoIo ((aKTyanbHicm o6pauoi revu 4racepraqii>.



Ouinrca o6rpynronanocri HayKoBI{x noJrorxeHb Anceprarlii', nucHonrcin i pexoprenAaqift, ix
Aoetonipnicru t Honlrgrr&

OSrpynroeasicrr HayKoBHX floffoxel{b gucep-raqifisoro ,{ocliAxeuns Yrpainqs M. C.,
frepeKounl4eicrr s]rcHosris ra peKoMenAaqift, Br{Kouaulrx 3a pe3ynbraraMr{ po6oru, obyrvronlteui
tsHKopucraHH.flM Anfl ix oAepxtaHus eenuroi nilrrocri pisnonlanonrax hreroAis 4ocli4xenb ra
c)'qacnoro eKcnepllMeHTaJrbHoro o6.uaAuansx" Cepeg HHX Blrropl{croByBarrucb Mero4rl Br.r3Har{eHHs

rpn6otexui.rHL{x xapaKTepr{cTuK} MerQAr,r penrrenoSa3oBoro, MeraJrorparf iuuoro,
tvrlKpoAlopoMeTpr,IrrHoro, eJIer{IpoHHoMrKpocKorllqH0f0 arraJn3lB.

flocronipHicrr orepxaHrrx y Anceprarlifinifi po6ori pesynlrarin, noJro]KeHb. encHoerie i
peroueHgauiii nigrnepgxeHo cnienaAiuusrvr p*y.rrnrarie ercnepumeHrir, orpr.rMaHrtx pisHurrm
eKcrIepHMeHTiulbH}{lvIH MeToAaMH, 3aCTOCyBaHHtM CyqaCHOfO BHCOKOTOITHO|O eKcrIepI,IMeHTanbHorO
t)6,taiiuitttHt. a-raKo/K aflpo6ar1ie]o pe3ynbTarin 4ocriAxeHb B yhloBax eupooHnUTBa. rjpo rqo ceiA.rHrn
3arnepAxeHa rexHi.IHa AoKyMeHTaIItx, nxy HaBeAeHo y <n{oga:rrax)) Ao gllceprarlii.

O6rpyurorasi nonoxenns i BI.IcI{oBKI{ perleu3oBauoT podorff He Bcryrrarorb y nporlrpiqtu 3

{ryHaarnteHTarbHl{hruI ocHoBaMH uatepiarosnaBcrBa, MeraJrosnaBcrBa ra lepnri.rnoi' o6po6ru Mera,ris i
il opo nrrco BoI H,r e'ra,ryprii.

Bnpirueuur nocraBreHoro HayKoBo-Texuiqr{oro 3aBAaHHfl Ao3Borr{iro aBTopy oAepxaru HH3Ky
HotsI4x pery-rrs'r'ariB, Irlo tltsJtx'rb codorc Ha:/Kos:/ Ho6u3Hy gracepraqii. Bnaxarc sa neo6xiAue HaroJrocHTH
na uaiieaxnueiuux no.noxcer{H{x:

- Asroponr c(popruynroBano nosnft ui.uxi.q Ao crBopeHHfl Br.lcoKoreN{neparypHux sHococrifiKux
KnM ua ocHoni NiAl. sruft norqra€ y neodxignocri ftoro apMyBaHHfl Ar,rcnepcrrulun ryrorJnaBr(Hr\,ru
cronyKaMu 3 Merolo 3nllxeurlfl rrJracrplqHocti iHreprrtemnigy sa rerureparyp T2500 oC, sano6iraHgs
pyftuauii 3axHcHoro oKcluHoro uapy, c$opr'loaaHoro Ha nooepxHi NiAl npu repr:i i, xx Hacnigon,
niAeuueuus ruococ'rift xocri orpuMaHor"o KoMrro3HTy;

- Y po6ori eueprue AocniAxeno oco6wreocri :uoqyBalrrur ra $isuxo-xirr,riqHoi nsaeuo4ii n
crcreMax <NiAl-ZrB2>, <NiAl-TiB2D i (NiAl-CrB2> i BcraHoBJIeHo, Iuo Hafibinuu repcrrerruBHr{M B

sxocri sNIiuHIoIo.Ioi Aouiruxn AJrfl crBopeHlrJr KIIM Ha 6a:i NiAl e CrB2, srcHft 3Morry€rbc{
iurepuera"niilorvt r $opnrynauHrM KonTal(rnux ryrin 6nuslro 0o, a B pe3yJrbrari esaeNroAii e cucreMi
tNiAl-ClrB2)) H& nonepxni 6oplr4nux 3epeH yrBoploerbcfl HoBa npouixua Sasa cucrervru Ni-Cr-8. sKa
nigwrruye uiuHicrr :e'x:rcy *nix alrcuini.qoNr uircenro i,qn6opugoM xpoMy...

- florca:aHo. rlro BBeAeHHx gotuiruor< 4u6opnAy xporuy Ao amouini4y Hircenro n rcillxocri 15+45
Itac.To rpIl3BOAHrb Ao 3HaqHoro niAerueuur (>3 parin) uexi reryqocri ra HarrpylreHHl pyfruyBaHrrt
orprMaHHX KoMno3laUifinux fiopofiIroBrnx ruarepiafiis cncrerr,ul <NiAl-CrB2>> nopinHrHo r suxiAnnlr
iurepnterariAou npu TeMlleparypax 20:800 oCo rrlo lvrox(Ha norcHr.trr{ yrBopeHnrM rpparuenrie
38'g3Horo KapKacy i: qacrunox TyronnaBKr.rx cnoJIyK e o6'erui iHreptreranigy.

- BcrauoBlreHo, IJ{o Al,IcnepcHe aprryBaHHfl NiAl qacrHHKaMH CrB2 s}tliH}oe Mexanisrvr
3HOtU)'BaHHfl lloKpr4'rrin CnCreur.r (NiAl-crB2D B ]MoBsx BHcoKoreMllepa'rypHofo reprff is a6pa:unno-
aAre3ifiHoro AJIfl BHXiAHot'o inrepue'ranigy Ha oKHcHroB.lJrbHLrfr AJrfl KoMro3uqiftHoro rroKpr{rrtr sa
T:500-800 oC ra saderneuyc ni.[sulqeHHfl 3Hocosriftxocri norpurrin i: orpl.rrrlanrnx KIIM a 2-3 paslr,
nopinHxH o s nHxiAHHr\r iHrepueraligorr't.

BltrqeHaeeAel{e no3}rrl{BHo xapal{Tepu3y€ HayKoei HanpaqrcBanns Ar4ceprauT&, r{o ro3BoJrHJro
aBropy peKoIvIeHAyBaTI4 BrlKopIIcTarIH.t{ norplrrtin s uarepialy HAEX-15 y nysnax Teprqr npaqrc}orrHx
3a ulrcoKrrx reN,rneparyp (T:500-800 "C).

3Ha.rlrnricrb peryJlbtarin Al{ceprarriftsoi podcrn Aflq HayIcH i uparrrnnr.r
Hayxona ra [paKruqHa 3naquuicrs 4ncepraqii YrcpaiHrlx M. C. rroJrrrae B ToMy, uro aBTop

HaYKoBo obrpyurynaB. Bu3Haqlre i npaxruqHo ni4rsep.{nB cxnaA KnM Ha 6a:i NiAl, apMoBan[rx
Aouiurrcal,tr.r CrB2. i peNrluu orpuMauns IrtIzL3MoBHX Ta EIJI uoxpHrrin i: sHcoKr,rlfir aAresiero Ao
niAxraAnu ra rpu6o:rexHi.Iur4Ml.{ xapaKTepr{crI,IKaMH; cr}oprvrynroBaB HayKoenii uiaxil npn crnopenrii
BHcoKoreMrleparypHnx sHococriftKlrx KIIM Ha 6asi NiAl s Aoruirurcaun ryrolnaBKr,rx cnonyK i
3arrponoHoBano peKomenlaqii rqoAo Br.rKopucraHurr floKplrrrin s uarepia"rry HAEX-15 y By3nax reprfl,
rpar{}orcqrx 3a BHcoKHX reMrreparyp (T:500+800 'C).



Cren,qoni nunpodynaHgfi B ffI <KoncrpyxTopcrxe 6rcpo <llisAeHHe> ilr. M. K. .flHrens>
,ronal'oK r.yp6oroulpecopy ryp6opearcruBuoro ABoKoHTypHoro .qBHryHa. Toprli srcr,rx 6ylra srnriqueHi
noKptttt'xNt HABX-I5, nonasarno IrIo ix sHococriftxicm sa T:500 oC r 1,5-1,8 pasin BlrEIa, nopinuxHo s

.n o n arK aNl u . TH rr o B H N,rur AJlf, AaHoT r<on crpyrqil.
Oxpiiu uboro nepeg6auaerbcfl. rqo pospo6neni xonmosurlifiHi uar:epiama cr{creMr{ <NiAl-CrB2>

B no.ua"rbmolvry Sygyrt anpo6onaei e qrcocri Agrouaqifinnx ra HVOF noxpurrie n 4ianaroui
TeMrlepar)? 20-800 "C. Tarcox nnauy€Trcfl flpoBeAsnux cuilnno s TsnJrinncslcru rexHonorir{Huhr
yHiuepcnrerort,r (Ecroxix) IIHKny er.rnpo6yeanb rro BcraHoBJreHHro Koposiftuoi criftxocri po:po6neuux
Ko*Ino3ullifislrx nrarepiauie ra norpnirrie e ymonax BncoKlrx reM[eparyp ua norirpi Ta B-arpecnBuprx
cepeAoBHilIax. [:lr orpr,rMaHHx m3o-repMiqHnx ra exeKTpoicxponux noxplrrrin 6yae npoBeAeHo
nunpo6yuaHHs B yMoBax iHrencr.rnsoro BucoKoreMneparypHoro raso-a6pasuBHoto 3Hocy ra :po6neuo
peKoMeHAarlii no BrpoBa.rllxenlrlo Ix go nponrncJroBoro nlrpodHnqrna.

BnueBrasaHe ceiA.mrr rlpo BHcoKy fipanT]rquy gna.rHr\,{icrb BHKoHaHoro YripaiHqeM M. C.
4uceprauifiuoro AocniAxeuns.

3a:lna.ry, uo pi:uodivHi gocni4xenH-no uayroni Ta nparrnuHi pe3ynLTarn gr.rcepraqii' e
cr{crervrHl{MH. KopeKTHHMH Ta odrpyHronaHr,rMu rrloAo HaKonl{qeHoro (tamaxy, arnfr aBTop orpHNraB,
3acrc)coBylot{H c;'uacHi lvreroAn AocrirxeHb ra o6nagHauun i nilrnepgus fioro [paKTHrrHoro
pe a.r risau i elo B )rh,r o Bax npoht r{cJroBoro Brlpo6n lrqrea.

flonHora Br{KJraAy ocrroBnnx p$yJrbrarin,uuceprardii
Ocnoeui pe3yrrbraru perren3osauoi guceprarlifinoi po6o:ru Yrpaillqt M. C. onybnixonaHo y 10

HayKoBHX npaqtlx, 3 ttKl4x 6 cTareft y HayKoBnx tlaxorux Br{.qaHHflx (3 y sarcop.qoHHrrx BugaHntx, xrci
BxoAtrrb Ao HayKoMe:tpHqHL4x 6as ,qagnx Scopus 'ra Web of Science, I y niruu3HrHotvry nugaHHi, nre
BXoAI4l'b lio HayKol\ler-pnuuoT 6a:u Aauux Scopus ra nepeliKy HayKoBHx $axr:nr{x B}rAaHb MOH
Yrpainu. 2 y nir.ru3HflHnx BHAaHHflx" sxi exoAqrb Ao nepeJrixy Hayr{oBHX dlaxonr.rx BHAaHr, MOH
YnpaiHr.r). 4 ny6lircauii:a uarepia-uaupt .[oroBiAeft Ha HayKoBo-rexHi.rHux xoHrfepesr{isx.

3aralont BHMorI4 crocoBHo rloBlrorrr ny6riraqifi Ta aupoGarlil pesynlrarin guceprauil
Ynpaiuqn M. C. BHKoHaHo y rioBHoruy o6cs:i.

OqiHrca :nricry AuceprauiftHoi po6orn
[ncepraqir VrcpaiHIlq M. C. cKJIaAa€Tbcr :i ncryry, r'{TH po:gixie. y3araJrbHeus, nHcuoexin.

cnucK)/ BHKollpIcraHHX rxepen i: 173 Haftrnrenyeanr i 3lolarrcin. Po6oraBHKJraAeHaua6 anropcbKgx
apK)'rxax i nicrnrt 63 pr.rcyuru i 18 ra6lnql.

Bcmvn ducepmauii AocrarHbo noBHo po3KpprBae cyrHicu ra cy.racuufi craH HayKoBO-
rexniqHoro 3aBAaHHr! apryMenTlr, ilIo 3yMoBr,rnu fioro ilocTanoBKy; aBTopolr odrpyuroaaHo
axrya:nuicrt o6palloi reulr grceprarlii, HaeeAeHo 3B'fl3oK po6orn 3 HayKoBoro flporpalroro, N{ery
po6orn, saAasi. o6'eKT, npeAMer i ugroAn AocliAxeHn, ccpopuynboBauo HayKoBy HoBr.{3rry, Brr3HaqeHo
[paKTHtIHy suaqu]{icrb oAepN(an}rx p*ynbratin. nanegeuo ocoducnrfi BHecoK sgodyeava, anpo6aqiro
pe3ynbrarin ,toc:riaxent. ny6irircaUi| 3a reMoro gncepraqii ra c,rpyxrypy po6orn.

V nepwotwv posdini AtrcepranT YrcpaiHeqr M. C. AoKra.{Ho, rrrJrrxou KprTuqHoro anaai:y
snceirrlae cyuacunfr craH ttllTaHux rqoAo rcxso,uorift orpHMaHHr iHreplreranigy NiAI ffK
nepcneKTl{BHoro ltarepiar AJL'I orplrMaHHfl Bl,IcoKoreMneparypHr{x sHococrifirux norplrrrie. Anrop
.tucep'r'auii noKa3aB" uro NiAI lvlae BHcoKi rerrrneparypy nJraBneHHs. oKHcHy ra ropo:ifiHy urii.moc,ri,
ttpofe, fioro eHKopucrallnt{ y By3ilax reprg oduexene nuacniggr< niAsnqeuoi nlacruquocri a,rrcuiui.qy
sirelro 3a reN{rleparyp BHuIe 500 oC, ulo nprr3BoAuTr go pyftuaqii saxllcHr.rx or(cuAsux rrrinoK,
),TBopeH!rx Ha nonepxHi iH'leprvre'rui4y, 'ra iHrencr.rrhixaqii cxorJrroBaHHff NiAl s uarepialorur
xourplila, peanisauil aflparNnno-aAresiftHoro MexaHiswry 3noruyBaHHr ra, rrc nacligox, niAsH[IeHF{s
3HCIC)r lrapH "l-epTtl.

llpn aHa,ri:i nirepaqrpnrrx .qx(epe[ aBropoM 4ucepraqii Yxpainqeu M. C. 6yno po3rnflHyro
siAoNrocri, sKi noxasanu. Iqo Al4crlepcHe apMyBaHHs iurepueranigy ryronnaBKuMrr lracrKaMu nigerlulye
fioro xopcrxicrr i po6lrrr MoIKJII4BHM BHKoplrcraHH{ aJrroMiHigy Hirenrc y BucoKoreNfnepar)pHr,rx
By3nax reprs y nurnxgi uoHpHrrin! a y f,Kocri sMiqHrorouoi $asu sa3sr,rqafi Br,rxopr{croByrorlcfl oKcr4AH"

rap6itrE, Hi'rpragu i gudoplrglr.



,{r,rcepranroNr suceirre}ro! rrtro oKcLIAr{ xapaxTepu3y}orbcfl HeBl4coKoro srrtouyeauicrro MeraJIaMr4

Ta cIUIaBaMH! ulo HertrrutsHo BrIJrnBae na uiquicm snor3rcy uirr ruatptrqero ra apMyroqolo rla:orc, a
rcapSigau i uirpugalt BJIacrI{Ba B[IcoKa 4eSercruicrr B ni.upeurirqi Heuerary, To BBeAeHHs ryrorrJraBKlrx
lu6opuAin Ao cxnaAy NiAl s Meroro fioro sNrirIHeHH.f, e paqioua-rrbnnM. flpn qlor'ry, Haff6inlrn
repc[eKTpxBHI4M[I apM]TotII.{Mu Aonrimrcanrn e qacrxpr CrB2, TiB2 i ZrB2.

Hagani AHcepraHT upoinrocrpynan flepcrrerTl{enicrs 3acrocyBauHs porpo6nrcBaHor-o
:sococriftnoro KMII s srcocri 3axHcHHX norcprarrie Ans po6orr4x rroBepxonb roprleBux yuitnHeHn,
noxa.:aB fioro uoxruBe Bl4KopllcrasHs ,qrrq 3axucry ropuie nerraroK KoMnpecopis eucoxoro i Hustroro
rncxie (rortnouennr rapn Teprfl (ropellb norrarKn-Kopnyc |TAD) n rasoryp6innrx ABr{ryHax HoBoro
norcoriHn-s. fl,ncepraHT flpoanaJrisynan, uo y AaHoMy BItlaAKy pyftnyrounrrru $arropalrlr € nrexani.me
crr.rpaFrHfl enacriAor reprfl-KoB3anHr, sncoKi TeMrteparJrpr,r (500+800 "C) ra xoporifi; rc]]{y AJrfl

niAnnueunfl pecypcy podoui nouepxni ToprleBr,rx ynlinnneus i ropuir JrorraroK rroKpnBarorbcfl
repau i uHrru H qH Ko[,rn o3rui ii sr,rlru suo cocrifi KHrvrH n oKpr,.ITTfl MH.

,llx :aeeprue,HHfi po3Ainy I s4o6ynau Yrcpaineur M. C. $opnnynroe HanprMox 4uceprarlifrlrr.rx
:focriANeHs" uIrtIXI4 rupiureHHr nocraBJleHHX 3aBAaHr ta QopMye 3aranr,Hy cxeMy npoBeAeHuff

Aocli{xeHr.
Meni BnAaerbcr. n{o orrflE .rireparypHnx sitrHsHtHlIX i saropgonnnx Axepe,'r ra uacrynui

y3araJlbHenns aga:riTr4qHlrx .qaltl4x' grdKonani IIrJIflxoM Kpnrualnoro aHatrisy, lrosBoJrHJtH sgo6ynaueni
Yrcpainuro M. C. o6rpynryearlr Aoqinrsicrr BHKorraHHfi AocriAxess s o3n&rrenoi reulr, oKpecJrHTH

rvrely pocoTH Ta uJrflxr,r i'i g0carnennr.
Y dpvzouv posdini grEceprauil slo6ynaq Yrcpaineur M. C. nlrcsirrloe Me oAr4rrHnfi niaxia ,qo

BHKoHaHHq gncepraqifiHoi po6otra. .{rx uboro AucepraHTr rrepu 3a Bce, HaAae AerausHlrft onuc
rexno:rod.{Hl4x e,ranin i odqpyHroBaHLIX pexurrtie oAepxauH{ KoMrro3}rrriftnoro troporuKoBoro
nrarepiany cr{creMu <NiAl-CrB2. n[&p&T]pra fi ycrarryBar{Hs,Unx nogpidHeHux, :rnriurynaHHx nuxiguux
nopourrie, o6raAuaHHs Anfi rapflqoro npecyBaHHr! AeraJrbno orlr{cye N,reroAHKy oAep}KaHHs

nopolrrKoBnx cyr'tiurefi nonnosnqifinnx rrrarepianie cepii <HAEX-x> A.rra HaHeceHH.s ra3orepuiunax
nor<pnrrie

Taxox y uboMy posgiJri aBTop raKox rloAae xapaKrepncrnKy elrxiglllrx noponrin i uarepia;rin,
sricsir,rroe I\4eroArIK)'rap,xqoro [pecyBaHHt noporunin. Oxpinn rlboro aBTop eucnirrroe HanpauroBaHns
3 TexHo;Iorii orpuuauns ra3oreprtivultx norpnrrie is pospo6JreHux KoMrro3r.ruifiHsx fioporrrKonux
cy.ruriureii HAEX-15 i HABX-30 i enxiAHoro cnJIaBy [H70IO30 MeroAoM rrJra3MoBoro Harir{ffoBaHHf,

OIH) y nigxpnrifr arrrroc<pepi, a raKox rexsorori.rHi pexnr*rlr oTpnMaHHq ereKrpoicrcponux norpurrin :
Br4KopncrauHrhr errercrpogir s uarepianin HAFX-15 i FIAEX-3O.

Aani tannuy posgili 4ucepraqii antop oSrpyHrynaB ra cKoMnoHyBaB KoMrrJreKcHy r\rerogrrKy
po3raJlyxeHl{x eKcfieplrMesrzlJrbuux 4ocni4xenr, ruo Mae: y cBoeMy cx.uagi HH3Ky naficyuacHlrx
ToHIffix. cIaHAap'[HHX Ta opHriua-uluttx rrrer:oAin ,UocIiArieHL 3 BHKopr.rcraHHfiM pisuornraHiruoro
eKcrrepHhreH'raJlbHoro ycir'trrr(yBalrss. A caMer .u4cepragT y ,qanoMy posairi anceprauii npeAcraBnfle
oilllc H{ero/Iie AocliAxesbr TaKHX flK eJlexTpoHHo-rvrircpocrconiqHi Ta peHTreHiscrKi AocniAxceuss,
Ivtsl'oAl4ltH ;t-oc.ltiAxennr dlisaxo-ntexaniquHx xapaK'repr4c'nrK'ra rpr,r6orexHi.rr{r.rx unnpooynaHb" rueroA
BHcoKoleMrrepal'ypnoro gucliepeHqift no-'repMi.*roro aua.niay.

Ha uoio AyI\tKy, Aauuli por,ui-rr 4r.rcepr:ar1ii YrpaiHrlx M. C. e HaA3BFrqailHo :uauyrrluM po3A|nor,r,
xxuft posrcpuBa€ o6rpyHronannft Haupsr\,r .{ocriAxegb ra MeroAI{ erapiureun,r 3aIaq po6orra.

Brcasase AeMoHcrpye nocliAosunff Ta cprcreMnerft nixxiA aBTopa 4o u.rpiurenHr BilKlnsoi
HayKoBo-TexHi.{uoi :aAa.{i. trro [ocraBnena y gracepraqii. a cSoplroBaHa AHcepraHTorr,r Vrpaiuueu M.
C. nte'ronuKa npoBeAeuHt ece6iqslrx AocriANeHb, rrlo BHKJTaAeHa y po:giri 2, :a6euerruna oAeplKaHHfl
gocrosipnnx ra KopeKTHHX pesym,rarin.

Bsaxato. trlo 3aranou Aanufi posgin gnceprarlii Yrpaiuqs M. C. cri4.114tu npo nori.rHi ra.rirxi
HarrpxMKH peani:auiT rocTaBneHoi uern po6om, ra ni.t1reep&rtye :Aaruicrn aBropa craBr4TH Ta
nocriAosHo po:e'x:yBarl4 crraAni ua1'rori 3aBAaHHfi, 3acrocoBynarn Haficy.racgiui MeroArrrrr ra
o5,,rq4uauua, cnincraB;urH i aHanisynarlr CIAepxaui pisnulrr r{eroAaMu pegynbrarr, po6uru ua ix
ocHosi xopenrui BprcHoBKH.

I]e gentoucrpye nocni4oBnsft cxcrerr,trutfi niaxig Al4cepraHTa 4o nupirueuHr cKnaAHr,rx 3aBAaHb,



V mpemuo*w posdini 4lcepraqil rgodyra.r Yrcpaineqr M. C. 3ocepeAlr{yerbcs Ha
&oclliAxesnsx sMot{ynaHHfl B ctacreM&x t<NiAl-MeB2>. Antoporrl 6yno BcraHoBJreHo, 1rto g
gclcni,qxcynaHux ,qn6opngin Zr, Ti m Cr naffdinuu onrnMaJrbnrrM .qJrs crBopeHnfi sHococriftrcoro
KoMllo3ptlliffnoro ropotrrKoBoro rnrarepiarry Ha ocnori Ni e 4u6oplrg xpoMy, .flrcnii 3Moqyerbcff
po3rlnaBoM iu'repueraliay a SopnryBauHsM Kor{raKTHHx nyris 0=0'.

fiucepraHroM B pe3ylltari AerarlbHoro AocniAxenns 3B cucreMr.r <NiAl-CrB2> BCr€n].oBJreHo:
ulo B ttpoqeci e:ae\,IoAii yrnoptoerbcfl HoBa, AoAarKoBo-apMyroqa, 0asa Ni-Cr-B, ruixpomep4imr xxoi
craFroBurb 10"2 flla.

3go6ynau Vrcpaiueqs M. C. rIoKa3aB! uo KoMrrosuuiftuuft rrlarepian cucrerulr <<NiAl-CrB2>
cKJraAaerbcx : inrepNlerareeoi'rr,ratpr.rqi i gnox rnnie apMyroqr{x 4oruirrox: snxiAnoro CrB2 i Sasu Ni-
Cr-B. yreopeHoi B pe3ynbrari esaeluoAii anrcuiuigy uirenro s'4u6oplr4ol,r xpoMy. 3riauo pe:yrnrarie
MPCA ra POA 4ana $asa e CopNgou Cr3Bao rerosauul{ Ni.

Tarc. e pe3ynbrari locnigxeHb BHflBreHo, rro $a':a Ni-Cr-B orovye qacrr.rnKn gn6opn4y xporvry i
{ioprvryc tlanunfi nepexig rvlix NiAl ra CrB2. flpncyrnicrr raroi nepexi4noi cfa:u roBr{HHa rosHrHBHo
nigobpa:r.rrnctl Ha iorirlHocri 3'€4HaHHff 3epeH gudopr,rgy s inreprrreranigorr,r, sa6esne.ryroqfi sr.{corci

$i':r.tro-uexani.IHi xapalffeprcrlrKr{ Korvr[o3rrlifiuoro lrarepiarry cucreMr,r <NiAl-CrB2>.
Y:ara,'IrHIoR)trH orppttrasi Aatri, Ar{ceprauT npoAervroncTpyBaB. rlo rar<nfi KoNrrro3HT uoxe 61.rx

peKoMeH/{osaH}'Ifi zulrl 3afl:ocyBeHHl y BHcoKoreMlleparypnnx BysJrax Teprl, ocri-ruuru ryronrranxi
.qouiurtru cilput{rcl'b c,ITopy ntracr:nqHift geQopl{arlii iHreprrlerzurigy 3 oArroro 6ory ra niAer.{rqy}orb
fioro :nococr:ifrrciclr - s igruorn.

MeHi BuAaerbcfl, uro H&Bsgetri y .{agoMy posaini eKcnepr{MeHraru,ui pesyJrbrar[r ra :po(rneni
IJ[lcttt]BKI,l [oKa3)'Iorb nax,rlteicrl] orpl{MaHHX AaHHx He riltxpr y HayKoBoMy, aJIe i y npuxnaAHol\ry
nnaui. KoJIH crae MoxJIHBHM qinecnparraoBauo $opnaynarrn cKna4 BucoKoreMneparypHr{x r<olrno:prrie ra
rrporH o3yBaur i,r rexs o,rorivH i i dlyurcqisuaru,si xapaKrepucruKn.

Vemeepmuit pogdiil wcepraqii Yrparlrqa M. C. po3KpHBa€ p*ynbraru gocnigxenb BrnrrBy
,fot''tiuox CrB2 na xapaIffepI4QTHKH trliquocri KoM[o3rrrlifiuux uarepianir Ha ocHosi NiAl e mt{poKoMy
riana:osi reMrleparyp. Eyno Irora3aHo, rqo apMyBaHHr iHrepueranigy NiAl Gopugonr CrB2 ni4urarqye
xapaKrepHcrHKH trliqHocri orpHN'IaHIrx KoMlro3rrrin cepii <HAEX-n npg Bgrrpo6ynauni sa crlrcnariss i
BI'IrHH. i nianraruyrorbcfl tK HanpyxeHnt ,ue$opuyrannx rrprl crucxauni: TaK i HanpyxeHna
pf itHyeauHfl Kotvlno3urlifiuoro nrarepia.ny nin rtieio po3Tflryloqux HalpyxeHb trpu er.rrnui.

Anropolt .qoBe.qeHo, IIIo BBe.4eHHs AO NiAl gON{iUrOr crB2 e rcimxocri eHrue lTvo npuznoAHrb
ro yrBopeHHt $parueutin 38't3Horo Kapr(acy is qacrruoK TyrouraBKr{x cfionyK s o6'eN{i
iurepltera,tigy. 3aBgtKpr nprcyrHoc"ri raKoro Kaprcacy KoMrrosurliftHi rvrarepia-rrr.r cepii <HAEX-x> i:l
nuicrou 15 (30. 45) % CrB2 uarorb 3HarIHo sLItUY G6,2 ro. HarpyxeHHx pyfiHynauHr nopiBHflHo 3
nuxiAHuv iurepuerali4or'l npu reMneparypax 20-800 "C.

[Ipu qrorrly nigcyrHicrr uixcsepeHHoro pyftnynanHs csiA.{r,rrr npo BHcoKy aAresi}o Ha rpanuqi
dia: <<iH'repn'reralig-4u6opu4>. BsacliAotr Uboro rpiuluHa npoXoAHTb rrepe3 Qasll iH1epr6erani.qy i
.{N6oprlgy xpoluy, yrBop}olorlrl rvrircpoc'rpyKTypy 3 xapaKTepHr4Mu Ailssratrr rpancKpgcra-niqsoro
pyr"{HyBaHHf .

Ocxi.:rlxpr Kotl{tro3ulliftuprpl naarepiau HAEX-I5 nrae snarrno nlrrqi xaparrepgcr]rgg lriquocri,
nopieHnHo sptxiAnHtvt iureptrteraniAolr. n qimononry 4iana:oHi r:enneparyp 20+-800 oC, AucepraHr
v3araJIbHHB. xlo Aauupi KoMtro3urliFrnuft rvrarepian HABX-15 Moxe 6)"ru pexoMeuAoeaHr,rft Ao
3acrocyBaHHg fioro y Blrconorer\meparypuxx By3nax reprs.

llpegcraenenuft AucepraHToM asalis pe3yJrbrarin uora-rye, rqo qefi po:gin tHceprauii VnpaiHrlr
M. Cl. :aiimae orHy 3 KJIIotIoBI{x nosnuifi s flormry ue rinnrur nayrconol uinnocri 4opo6ry anropa, a,re i
3 T0LIKH 3opy peKoueHlaqifi el(crlJryaralliffuurau, uupo6nrErau i pospo6uuranr HoBprx e{rerrunHnx
KoN,rno3l{Uifinlrx ruarepia,rie, npH3HatIeHI{x Anr po6orr.r y x(opcrr(Hx yN{oBax excnnyaraqii.

V n'nmouv posdini Auceprarlii YrpaiHqn M. C. HaBeIeHo pe3ynrlTarn nr,r6opy orrrnr,raJrbHnx
pexnuin HaHeceHHs nra3I\{oBHX. Ta EIJI norpnrrin HAEX-l5 (30), BH3HaqeHo inrencusHocri
3uolrrlrBaHHl ix npr'r repri 3a cxeluorc <pin-on-discD B rel{neparypHoMy giana:oHi 20-800 oC ra
BcranoBJreno nrcxauiSult 3Hor[yBaHH{.



B pe3ynbrari 4ocni4NeHr 6yno orpr{Mano unasvoni Ta erexrpoicxponi noKpr4rrt
KoMro3l4llifinux n'rarepianie HAEX-15 (30) i BpI3HaqeHo inrencr,reHicru ra rraexanis1{u rx sHoilynaHHr B
napi si crarIeBI,IM ra NiAl-xourpriroru B rrrupoKoMy 4ianasoni relaneparyp (20-800 .C).

Anropotvt [epeKoHnI4Bo [poAeMoHcrpoBaHo, IIIo BBeAeHHT CrB2 :rraiuroe a4resifiuzfi ruexanislr
3HoIilyBaHHs, xapaKTepuufi lns NiAl, Ha oKrrcHronastsnnft, xapaKTepHufi gnx noxpurrin HAEX, upz
repri sa T>500 'C. llpn IIboMy ilpIlqLIHoIo raxoi sIvIiHu e 3HI4xeHHfl rrnacrr4rruocri i"r.pr.turi4y i, xx
Hacligot<, s6epeNeuHs [oBepxHenoi orcu4noi uisxu, c$oprvronanoi ua anlovlini4i 

"ii..n1g, 
a raKox

po6ora olccugin, yrBopeHl{x Ha 3epHax 4z6opra4y, n xrcocri TBepAoro Macrr4Jra s sogi Tepr.fl.
-flx noxagalla 4ocli4xeHHt ALIcepraHTa VrpaiHqx M. ,C., Haftnzqy suococriftKicrn n yMoBax

repr{ sa 20-800 "C Mae noKplrrrt anrouini4y nirenro, apMoBaHoro 15% CrB2. Konrnosuqifiui
noKpl4rrfl HAEX-15 (30) sa KiNaHarHI4x reMneparyp Marou a6pasunnuft uexanisnr suonry;1aH1g, a 3a
500 'C i nzrue - oKrcHroBatrcuuit.

Bpaxonyror{I4 oAepxaHi laui, pospo6neHzft xouuosuqifinufi rraarepial IIAEX-l5 (NiAl-is%
CrB2) peKoMeHAyerr,c.s Ao 3acrocyBaHHr y BrlcoKoreMrreparypHr4x By3nax repr-s (T:20-:800 ;C).

Hane4euIaft aBropoM $annavnuft naarepiar AaHoro pos4i.ny 4ucepraqi]repeKoHye y naxlznocri
orpHMaHlIX pe3ynbrarin i svcHonltie ne rimrcu y HayKoBoMy, aJre fi y upurnaAHoMy uaui, rqo
Ao3Bon.[e fIo3I4TI4BHo oxapaKTepl,I3yBaru s4o6yeava VxpaiHqx M. C. sK perenbHoro HayKonqx, xxttfi
qirxo oKpeonrce ra ycniruuo nrapiruye ucna4Hilri uayroni 3aBAaHHf, ra peanisye ix ua npaxrnqi.

Ha n'toro AlMt<y, nanegeui y AaHoMy po:4ini gracepraqii pe3ynbrarrl imocrpyrorr raxufi naxmreufi i
ueni4'erfirrafi 6ix po6orl{, tK peanbHy MoNrlasicm iuxenepnoi pea-uisaqii nanpaqioBaHb aBTopa.

lli4po:4i:r 4racepraqifinoi po6oru MAHHN
pospobnenux noxpummie" pe3loMye HanparlroBaHur Ar.rcepraura Yrpaisu" M. C. rqoao po.po6neuoil
HayKoBoro ni4xo4y Ao crBopeHHs BllcoKoreMrreparypHr.rx 3Hococrifixux KIIM 

"u oqro"i NiAl, sKr.rfi
rloJltra€ y ueo6xi4Hocri fioro apMyBaHHt .qIlcrlepcHuMr.r ryrolnaBKr{Mr.r c[onyKaMr4 3 Meroro 3Hr{xeHH_f,
nJlacrl{rlHocri inrepuetani4y 3a reMrleparyp T > 500 oC, sand6iraHH.fl pyftuaqii 3axvcHoto oKcr{AHoto
maPY, c$opuonauoro Ha noeepxni NiAl npra repri i, src nacni,4or, ni4nr.rrqe""r s"oco.rifirocri orprrMaHoro
KoMno3rITy. Anrop raKo)K iloAa€ y3aranbHeHHt ruoAo KoHKperHoro npaKTr,rrrHoro 3acrocyBaHHt
pe:ylsrariB Ar{ceprarliftuoro Aocnilxenns.y dodamxax Ao 4uceptaqii, IrIo pellen3yerbcr, [peAcraBneHo 3arBepAxeHy rexuiuHy
AoKyMeHrauirc - aKT creHAoBI{x Bl'Irpo6ynanr Ha AepxaBHoMy ni4npraetrcrni <KoHcrpyn op.un. 6ropo
<llinresHe> iu. M. K' flnrens>> JloraroK ryp6orourpecopy ryp6opeaxu4BHoro ABoKoHrypHoro
ABI4ryHa' ropqi xxzx 6ymr slriqneui nna3MoBI,IMr.r rroKplrrrrvrra FIAEX-15. nunpo6ynaHux norasa-nu ix
sacoxi eKcnnyarauiftHi xapaKTepr4crtrKrr ra 3Hococrifixicru n 1,5-1,8 pasin nuuy upz T:500 oC,
n op inHxu o 3 Jrorr arKaMr,r, Tr4 rr oBlrM 14 Infl 4auoi xon crpyrqii.y 4orcyn'reHraIlii 3asHaqaerbct, rrlo pospo6neurafi KIIM I{AFX-15 peKoMeHAyerbcs
BI4KOpI{CTOByBarI4 Ant HaHeceHH-g 3aXI4CHI4X rroKprarris Ha po6oui nonepxni geralefi, IIIo flpaqrcrorb B
yMoBax BucoKoreMreparypHoro (T:20-:800 .C) Teprq, B ToMy .rracri _ ua rilrqfl TopueBr4x yrqilrueuri ropui JronaroK B rlapax reprfl (ropellb JrorrarKlr-Koplyc fTA) B ra3oryp6innzx 4"r.y*ru* ,
KoHTpoJreM rnipeHcy.

3aynaxeHHs no Ar{ceprarlifinifi po6ori
oxpin'r BI4KIaAeHI{X BI{Iqe [O3I4TI4BHLIX SrOCreft p.qe"so"a"oi 4ucepraqii Yxpaillrlfl M. c. cnia

:po6urr,r HacrynHi sayeaJtceuun no po6omi:
1. y py6puui <AxryalrHicrr reMrl)) azcepraqii i y aerope$epari ei4cyrHe .rirrce iT

$opn'ry:ftonaHHq, qK Ire Bl4Matarorb HopMarr,rnHi 4oryvreHTr,r 3 [rzTaHb rigroronx" iu a*..reprrz3ra
4Iacepraqift, a anrop JII{rre BKa3ye Ha Ilepclleffir,rsuicrr sNaiIIHeHHs inr:epnaeraliay NiAl ryrornaBKr4Mr4
pu6opugat'tl4, He apryMeHT) otIH qoMy caMe HlrMr4 MoxHa Aocrrrr{ Br4coKoreMrreparypgoro:triqneunx.

2' Ila )K€uIb, y py6pnqi <Hayxona HoBI,I3Ha oAepx{aHlrx pe3ynbrarin> y rryHKrax 2 i 3 eigcyrux
cryniul HOBI'I3HI4 oAepxaHl4x HayKoBI4x pe3ynbrarin (vtt ro oAepxaHo ((Brreplre), qr{ to urru6yno
rroAaJrbrxoro po3Br{TKy. . .)) i T.rr.).

I{e He Ao3Botlqe oqiunru npiopurerHicrr npeAcraBJreur.rx aBTopoM HayKoBr.rx rroJroxeHb.
3 ' y pos4ili 2 4ncepraqii oullcyiorrca rexHorori.rHi acrreKrrr HaHeceHH.q norpu:rrie,

HaBoAflTbcflPxl, MeroAI'IK BI4KoHaHHq gocni4xeur i nunpo6yBaub, rrpore, Ha xaJrb, aBTop He HaBoAr{Tb



Me'KlAiB r'rareMarpurgol o6po6xlr pesynsrarie ruuiproBanb, KoJrH nopinnannr i oqinxa cepeguix
BeJrr,rr{us, a"r'aKo}r{ BuguaqeH}rlr 4oc'rouipuocri orplrMaHr{x pesynr,'rarig Bl4KoHyerbcs MeroAauu teopii
iinronipHocri ra Hrareuar:uqsoi eraracrnKu.

3orcpenaa. AlrceprauT na C. 69 mrrue BKasy€, nlo nriqHicrb 3qerr.]renHs rIoKpHTTs s niAKnaAxoro

Bn3HarraJrr{ lrK cepeAue aplrSrvlvru"rue eiA perynrr:arir 5 runpodyranr. I{e ue Ao3BoJIfie rIoBrIoIo rvtiporo

ortiuurn gocroeipuicrc orpumaHplx aBToBoM AarrKX.

.{o roro x, Ha }Kalrb! ui4cyrni BHcHeBKrr Ao raKoro BaxJIL(Boro MeroAoJrori.{Horo porgiry, xrc

po:nin 2.
4. Y poslini 3 asrop Anceprauii roucrarye, tqo cepeA AocriAxeulrx gu6opx[is Zr, Ti ra Cr

Hafrdinuur onrr{MaJlbHnrt e Au6opHA xpoMy.
llpore, Ha x([urb: He c$oprvtynEoBarro rqo caMe 6yno rprrepirura ouruNrisarlii, i, ri< uacrigox,

Ao3Bonlrno :po6nrn rrpnrryrr1eunf rqoAo niAnxqeHnx Sisrnro-nrexaHi.nrnx xapaKTepl4crl{K [orpldrrs
caMe saBAffxra gu6opnAy xpoMy.

5" {ncepraur noKa3aB y po3Aini 4, uo apMyBaurm isreprrrera.nigy NiAl au6opr.r4oru CrB2
nilnuuye xapaKreprcrnKr.r rriurocri Ha crl{cKaHr{s ra 3rp{H orpuluaHnx rouno:ntin.

Anrop rpo4eMoncrpyBaB, lr1o HoeHfi KoMrro3nr Mae 3Haqno snui xapaKTepucrl{Ku niqnocti
nopinHrH o : eHxiAHI,nl inrepntvra.niAonr NiAl.

Briu, xapaKrepucrnKu rrliuHoc'rio HatrgBuo, 6ynu 6 BHII{HIv{I{ lrpu apMysaHHi NiAl fi isuruuu
rn i q s rcrtoq H N,r 14 cII oJtyl(atvt lI.

fouy 6yno 6 AoqinsHo HaBecrH xapaKTepHcrHKH trti[socri He 'rimxH AJrr apMoBanoro

4n6opugou xporvr)' in'repiuera-niay y nopirnnrni s suxi.{Hurvr NiAI, a.ne fi raKo)K grr iH'reprnrvranigy

NiAl, u1o aplronauufi iHurnuu :Naiqnroto.il.rMn cronyraMrl. Tara inrloprvraqir 6y"rra 6 BeJrbMrl

rIepeKoHnHBOIO.

6" Anroporvr y porlini 5 eusna.{eno xapaKTep 3HoIrryBaHHfi noKpurrfl HAEX-l5, .flKe

npo71er{oncrpyBano Hafir<paqy :uococriftxicrs, npoiruocrpoBano xiniqnprft crnaA noKpuTlfl y
.qoc:ri1xt'eaHr{x ror{Kax gopixxH Teprs no rnn6uni rpaareHax (puc. 5.2.8, C. 126).

llpore 6yro 6 BeJrbMH iH$oprvra'rnBnnM npegcraBnenrur rinrricsoro $aaonoro cKna4y
noBepxonb repr.rr niclg Br.rcoKoreMleparypuprx nnnpo6yBaHb. I{e uaaano 6n :uory (Ha rrraff6yrne)
KepyBaru sFrococrifiricrlo norpnmin rexnonoriqnr{M}I 3irxoAaMr.r, napirorcvH, 3oKpeMa. BrrAaMr{

suiunmroqux apMyro.rnx AoIlrirnoK. ik rinmimro, Ta rporno3yBaTu none4inxy norpurriu e pi:Hr,rx
yMoBa,x erccnnyaraqii.

7. Y Ar.iceprar-liftHiii podori i y aerope$epari Ar,rcepranr roAa€ Ayxe eaxruei nparrurvui
pe3ynr,Tarn. Ae BKa3ye, n{o :Hococ:rifiricm Jro[aroK ryp6orovrnpecopy ryp6opearrxBHoro
.qBor(oHrypHoro ABI.{ryHa 3 HaHeceHHM noKpLITTTM HAFX-I5 y 1,5-1,8 pa:in BHua y nopinunrni :
Tr4 rr oBnh{H Jr on arKaf{H Ans Aauoi' rconcrpyrr-1 ir.

Meni BuAaerLct, trlo BHKJIaAeHHfl npaxTnt{Horo acnexTy guceprauifiHoi'podoru 6y.rro 6 :Ha.{Ho
rrocuJleul4rlt, rxdu aBTop HaAaB pospaxyuots o.riryranoro eKoHonriquoro er$ercry nig nnpoeaA)Keuu.fl
pe3)'Jrb'rarin Aocri,ftress.

8. Ha )I{aJrbr cIIHcoK nireparypunx A}I(epeJI BHKoHaHo s rigxrareHuf,Mr{ ni4 cran1apry ,.,{CTY
1.I:2006. Fi6niorpacpiqsufi 3arllc. Ei6niorpacpiqnnft orrc. 3aramni BnN{orn ra rrpaBr{na cKra4anHfl".

Xoqa e roft xe qac srrlrcoK ny6niicarlifi aBTopa 3a reMoro rurcepraqii nurcosauo eipHo.

3ara.nuri BHcrroBKH no gr.rcepraqii

fluceprauir Yxpainrls M. C. e :anepursuoro HayKoBoIo fipaqero, rplr BHKosasHi rrcoi 6ynu
o4epxraui Hoei uayxoeo o6rpyuronani pffiynbrarr{o rrlo y cyKyrHocri urpiuryrorb aKTyiurbHe HayKoBo-

rexniqne 3aBAaHHfl - BcraHoBJreHHr sarconorripuocr:efi crpyKTypoyrBopeHHfl HoBlrx KoMno3r.rqiitnux
noxpurris Ha ouiosi iHrepnte'rari.ry NiAl, apMoBaHoro glr6oprE.(aMpr ruerarie, crBopenuff KIIM
cucreMu <NiAl-ryrornaBKa cnorryraD .unfi orpHMaHHfl ra3oreprnriunux ra enemTpoicrcpoeux nonplrrrin :
BHcoKoro suococ,riftnicco, rpn3natlenux .{JLf, podora B yMoBax BucoKoreMneparypnoro (500-800 'C)
TepT.g.



OcHosHi pesynbraru gucepraqiftnoi po6oru AocrarHbo roBHo ony6nir<onani y HayKoBr4x

@axonux i rraixuapoAHl4x BI{AaHHtx ra rrILIpoKo anpo6onasi na uixnapo4Hr4x HayKono-rexniqur,rx
xou$epeHqixx.

Marepia-nrz 4ncepraqii Vxpaiuqs M. C. nosHicto ni4noni4arorb racropry cneqiamnocri
05.02.0 1 - <MarepiaJro3HaBcrBo)).

3uicr anrope$epary Alrcepraqiftnoi po6orz Yrpaiuqx M. C. e i4eHrzvur{M Ao ocHoBnr{x
rroJromeHb gzcepraqii.

Bnaxato, uro Alrcepra:qlftua po6ora <<Oco6nHeocri crpyrrypoyrBopeHHfl Ta eKcnJryararlifiHi
nracrr.rnocri r<ollrnogurie crrcreM NiAl-MeB2 AJtfl BtrcoKoreMneparypHr{x sHococrifircux
norcpnrrin>> niAuoniAae BI{MoraM Ao KaHALIAarcbKlrx 4ucepraqift sriAHo n. 13 <llopsAKy rpucyAxeHHt
HayKoBI4x cryneHin i upracnoenu.f, Bqenoro 3BaHHs crapmoro HayKoBoro cuinpo6irurrKa)), a rr anrop -
YrcpaiHeqr Mancum Ceprifionuq 3acnyroBye Ha rrplrcyAxeHHr HayKoBoro cryrreH;r KaHArlAara
rexniquux HayK 3a cneqiamuicto 05.02.01 - <Marepia-uosHancrBo).

O$iqifiHufi orroHeHr,
npoQecop, AoKrop rexsiquzx HayK,

B.o. 3aB. xa$egpu rexuororii rolirpaSi.{uoro nupo6uuqrna
Haqionanrnoro rexHi.{Horo yHinepcurery YrpaiHra
<KriscbKuft nolirexsiqHufi incr:uryr il,reni Iropx Ciropcrxoro>

Iliauprc npo$ecopa, A.r.H. T.A. Pok
B.reHrfi ceKperap KIII inr. Iropx Cix

T.A. Poix

MenrnNqeuxo
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