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3APYE DK H O T O HAYTIH O T O R O H C YJI b TAH TA
Ha ArrcceprallrroHHyro pa6ory )Kn.n rcaurn HoBofi Acenr Muxafi noBH br

<<Llccr eAo B a H rr e crpyKTyp no-Q aro no ro c ocro flH*rfl ra c sofi cre
KoM rro3urlrroH Horo rroKpbrrras Cr-Al-Co-Y>>,

rrpeAcraBJreHHyro Ha coucKaHrre crerreHr{ AoKTopa Qu"rrocoQrau PhD
ro crequaJrbHocrrr 8D05301 - @nglrrca

Tenaa Al4ccepraIluouuofi pa6oru Xzmauruuonofi A.M. HerrocpeAcrBeHHo
cB.f,3aHa c npuopr4TerHbrM HayrrHo-TexHr4r{ecKlrM HanpaBJreHr4eM n Pecny6JrrrKe
KasaxcraH 3Heprerr4Ka Lr Marrrr4HocrpoeHr,re. Pa6ora noaB-fl[IeHa Bax{HoMy
Bonpocy neo6xo4zMocrr{ npoBeAeHr4-fl t4ccneAoBarruir B rracrr4 crpyKTypHo-

Qa^:onoro cocro-sHl4r, a raKx{e B3aLrMocBfl3vr Me)KAy crpyKTypoit u csoficrsaN4r,r
noKpbITI,Iq, BbI{BJIeHVII. k\ I4CCneAOBaHr4fl HOBbTX flBrreHr4ld r4 3aKOHOMepHOCTeV rrpkr
I43y.ueHVILl TOHKOnJTeHOTIHIIX MaTepr,ranoB, KOTOpbIe MOryT CTaTb OCHOSOfi

co3AaHLrr npr4Hrlr4nv arrbHo HoBbrx rexHoJrorufi, u y crpofi cre.
B 4Izccepralll{oHHofi pa6ore [peAno)KeHbr r{ oKcrrepr4MeHT€urbHo o6ocHoeaHrr

noAXoAbI vI MeTOAI'IKI,I, IIO3BOJI'IOUVe IIOBbICI4Tb KaqeCTBO tICCneAOBaHIdfl

crpyKTypno-Qa:onoro cocroflle.vrfln cnoficrB KoMrro3r4rlr{oHHoro rroKpbrrus. Cr-Al-
Co-Y. llytervr BbIrorHeHI4.s 6omruoro qr4cra pacqerHbrx r'rccJreAoBauuit c
rIpI4MeHeHI4eM COBpeMeHHbrX KOMrrbrOTepHbrX MeTOAOB perrreHr,rf, cJro)KHbrx

Qu:zvecrnx 3aAarl, a raKxe gKcnepr4MeHTaJrbHoro rroATBepx [eHr4fl, Ka]KAoro
BbIHOCI,IMO|O Ha 3aIrII4Ty [OIOI{eHI4fl, COI4CKaTeJTeM CaMOCTOqTeJTbHO AOK€BaHa
s Q Q errunHocrb rrpeAno)KeHHbrx no.qxoAoB 14 MeroAtrK.

,{nl xaxAofi Hosofi vro4r,r$uKarJurr4 Aeranefi ueo6xo4r,ruo uoA6uparb HoBoe
noKpbITI4e vlrv KoppeKTr4poBaTb TexHoJrorr4ro HaHecelJvrfl. rr3BecTHofo noKpbrTLr_s.

Texnz.{ecrze perxeHr,rc, [peAnoxreHHbre aBTopoM, Hap-sAy c ApyrrrMr4
opfaHI43aIII4OHHbIMI'MeXHprqeCKI4MLr MepOnplr_fl"tr4fl}lld.) COBeprxeHcTByroT
cyulecrByloull4e cocraBbl rroKpbrrr4fi u rexnorofl4qecKr4e npoqeccbr r4x HaHeceHr4q,
a raKxe npuHIII4[I,IaJIbHo HoBbre rexHoJrorr{H anfl nau6olee eQ$errraenofi
crrcTeMbr 3arrlr4Tbr ocHoBHbrx y3noB ooopyAoB aHVf .

B Al4ccepraquouuofi pa6ore XrarxaruuHosofi' A.M. r4ccJreAoBaHbr

crpyKTypno-Sa:onoe cocrof,Hr4e v csoficrsa KoMno3r{rlr4oHHoro noKpbrrr4q Cr-Al-
Co-Y, [onyqeHHoro Ha ocHoBe paspa6oraHHoro cuoco6a MarHerpoHHoro
HaHeceHl4.f,, KOTOpOe OCaXAanU Ha rrOAnOXKy r43 MOHOKpT4CTaIII,ITIeCKO|O KpeMHIrt
c Kpracrannorpaora.recrcofi opueuraqueft [100]. Arq cpaBHeHr4q crpyKrypbr,
iuopQoloflzra kr MexaHI,IqecKI,IX ceoficrs MHorocJrofinrrx norprrrnfi Cr-Al-Co-Y
6uru ronyrreHbr noKpbrrr4r uz 1,2,4 u 8 uepe4yroqr4xcr cnoeB.

B Ar.rcceprar.I[u raKxe paccMarpvBaercfl Bonpoc [ICCJIC,IIOBAHIdfl

IIOCTpOeHVq

OIITI{MAJIbHOE

noBepxHocTrr

Bo3Mox{Hocrr4 yBenlrrreHr4r pecypca ryp6raH 3a cqer
sKonepr4MeHTa[bHo-pacuernof o MeroAa, Koropbrfi uosnofl ser sai,rcvt
cor{eraHue cocraBa n xpurzfi v fparveHTa efo pacnpeAeJreHr4-f, rro
JronarKrr rasoryp6zHHbrx 4uararelefi .



llpe4naeroM kIccJIeAoBaHu-s -sBr-f,ercr KoMno3krrlr4oHHoe rroKpbrrr4e Cr-Al-Co-
Y, nolyveHHoe Ha ocHoBe paspa6oraHHofo MarHerpoHHoro cnoco6a :aaHeceHvfl.
o6rerrou r4ccneAoBaHr4fl - orpyKrypno-$asoBbre cocroqHr4.f, 14

KoMno3r4rlr4oHHoro noKpbrrr4-f, Cr-Al-Co-Y.
I-{erlr pa6orrr - uccneAoBarb crpyxrypno-Qa3oBoe cocroqHr,re r4

KOMrrO3r4rIr4OHHOfO noKpbrrr4-{ cr-Al-co=Y, IlonyqeHHofo Ha
paspa6oraHHoro cnoco a MarHerpoHHoro HaHeceHr4r.

Atts AocrI'IXeHzt rrocraBJreHuofi B pa6ore qenv aBTopoM rrocraBJreHbr
cneAyroqve 3a4al{kr:

rroKpbrrr4{ Cr-Al-Co-Y;
2) r{ccneAoBarb

l) pa:pa6orau MarHerpouHHfi croco6 HaHeceHr4q KoMlo3r4ut4oHHoro

crpyKTypno-$asorrre cocrotrHr4-rr v ceoficrsa
KoMrro3r4qr,roHHoro roKpbrru.rr Cr-Al- Co-Y;

3) ycranoBl,ITb BIrvrflHvre repMzrrecr<oft o6pa6orxu Ha crpyKrypno-SasoBbre
c ocro.rrHz q u cnor4crBa KoMrro3r4 rlr4oHHof o [oKpbrrzs cr-Al-c o-Y.

XulrauruHoeofi A.M. Ha 3 aIrIrITy BbrHeceHbr cneAyrorrlr4 e rroJroxeHr{.rr :

1. MaruerponHrtfi cuoco6 HaHeceHr4{ KoMrro3r'rrlr{oHHoro rroKpbrrus Cr-Al-
Co-Y

2. Pesymrarrr, xapaKrepr,r3yroqr{e crpyKrypHo-Qa^:onoe cocrof,Hr,re kr

cnoft crna KoMrro3r4rlr4oHHoro rroKpbrrrrr Cr-Al- C o-Y
3. 3axonoMepHocrl4 I,I3MeHeHrI{ crpyKTypno-Sa:oBoro cocro.rrHkr-fl r,r csoficrs

KoMIIo3I4IIrIoHHoro noKpbITI4q Cr-Al-Co-Y n sasucr4Mocrr4 or reMrreparypbr.
AHalzg nonyqeHHblx pe3ynbraroB TeoperurrecKlrx 14 gKcnepr,rMeHT€urbHbrx

v ccneAoB arruit no3 BoJrr4Jr aBTopy cAeJrarb cneAyroqr{e BbIBoAbr :

1. Pa:pa6oran MarHerpouHrtft cnoco6 HaHeceHr4-s KoMrro3LrurroHHbrx
noxprtrzfi Cr-Al-Co-Y, xoropufi no:nor.ser QopuupoBarb nJrorHbre rroKpbrrr4t
6es apro Bblpax{eHnofi cror6\aroir crpyKTypbr, xapaKTepnofi Anr MeraJrJrr{arecKr4x
norpurzfi. Onpe4eJIeHbI oIITI4MzuIbHbre pexr4Mbr HaHeceHr4q KoMrro3r4III4oHHbrx
noKpblTl{fi. llony'reHbl MHorocnofinue (1-no, 2-x,4-x z 8-uuclofinue) noKpbrrr4t
c yrrpaBnf,elrofi KoHrIeHTparyueir cocraBJrf,rorqvx sJreMeHTon cr, A, c, y.

2. I4zyueuo crpyKrypno-SasoBoe cocro flHLre MHorocJrofisux noKpbrrrrfi Cr-
Al-Co-Y. I'Iccle4onaHvrfl. noKa3aJIrI, r{To B ,noKpbrrvflx Sopvrupyercr pa3Barrafl
MelKQa3Hafl rpaHlalla MexAy rloKpbrrr4eM r4 noAnoxxofi, a rarcKe MexAy caMr4Mkr
cJIOqMr4, rrro xoporxo BrrAHo Ha BCeX O6paSqax. vcraHosJreHo, rrro MHofoclofinrre
rroKpbrTr{t I4CXONHOM cocToqHI4I4 rBr.rrroTc{ nper,rMyrrlecTBeHHo
peHTreHoarvrop$Huvrlr. llpra 3ToM Anfl 2-xclofiHoro [oKpbrruq ua6lrc4aerc.a
Halrr4qvre nonl4Kpl4craJurr4qecxzx Qa: (CoO, AlSi0.5O2 s ra SiOz). Eruo orMeqeHo,
r{To KoHIIeHTpaUZ{ XpOMa B rloKpbrrvr4 pacrer c yBenr4rreHzeM KoJrr,rqecrBa cJroeB,
c [po[opquoHanbHblM yMeHbIxeHIreM KoJrr{rrecrsa ro6anrra. VcrauoBJreHo, .rro 4-
xclofrnoe rIoKpbITI.Ie o6la,qaer MaKcr,rM€urbHbrM 3HaqeHl,Ierr,r Ra uepoxoBarocrrl
rloBepxHocrr4 vr Ml4KporBepAocrr4, r{To Aenaer ero uau6olee rperrlt4Hocrofixofi
cucrelrofi I'13 Bcex I4ccneAyeMbIX B 4anuofi pa6ore. O6napyxeHo, qro ypoBeHb
eposuounofi (a6pa:unuofi) crofirocrz Bcex o6pa:qon cocraBJr.rrer B cpeAHeM
9,8598e-15 xf/ c*',npu oroM 4-xu 8-uz cnofiurie roKpbrru.s, B orJrr4que or 1-no

csofrcrna

csoficrsa
ocHoBe



u 2-xcttoitHblx, IIoK€BbIBaIor rIoBbIIueHue crofi xocr u sa 7 -9oh,

3. Zsyvenrr oco6eHuocru BrrvflHvrfl. repuuuecxofi o6pa6orxu Ha

crpyKrypuo-Qasonbre cocroflHr4fl. u cnoftcrsa KoMno3I4III4oHHoro rloKpblrus Cr-Al-
Co-Y. B6.ssreHo, qro ocHoBHbrM npoqeccoM, IlpoucxoAflIql4M npl4 TepMz'Iecxofr

o6pa6orre f,BJurercq QopurapoBaHl{e Qa:u luruHeJlbHoro rvrra (SiO2, CoO,

AlSis.5O2.5, CrAl6 a2Sil 5s, Co3Oa, YzOl, CoCrzO+) . Wx oKoHr{areJlbHoe

SopnrupoBaHr4e AJrs Bcex MHorocJrofiHrtx noKpblTl4ft upoucxoAl4T B Al4ana3oHe

reMrreparyp 800-1000"C. VctaHoueuo, rlro crpyKrypa rloABeprluuxcfl

TepMr{qecKoMy nos4eftcrnuro o6pasqon crol6vata.a, Halrv.l^vre cJIoeB xopouo
pa3nr4r{LrMo Bo Bcex pe)Kr,rMax |ISM ra P3M. Brtlo 3aMerleHo, rITo coAepxaHl4e

ro6alrra c yBelurreHzeM TeM[eparypbl orxl4ra yMeHb[Iaerc-fl. floKasaHo, rITo c

rroBbrrueHueM TeMnepaTypbr 3Har{eHI,It MHKpOTBepAOOTI4 Vr IUepOXOBaTOCTI4

noxprrrufi yBenlrqr,rBarorc.s. Eulo o6HapyNeuo He3Har{I4TeJIbHoe yBerI4r{eHI4e

sposzouuofi (a6pa:znnofi) crofirocru (9,0122e-15 rr/(c**2)) rocJle

repuoo6pa6orrz npu 400 'C, uo cpaBHeHuro c reMI4 xe o6pasIIaMI4 B I,IcxoAHoM

cocro-rrHr,rr,r. B pesyJrb,Tare rlccJreAoBauuit ycraHoBJIeHo, rITo 3HarIeHI4e epoluoHHofr

(a6pasnnnofi) crofiKocrr{ oro)roKeHHrrx o6pa3IIoB B cpeAHeM yMeHbIUHJIocb Ha

16%.
4. llo pe3ynbraraM pacrrerHo-sKcnep[MeHTaJTbHoro MeroAa

rrpofHo3r{poBaHus pecypca noxpurufi 14 cxeMbl crpoeHl4q norprrrnft
ycraHoBJreHo, rrro pa6ouat, rroBepxHocrb Jlollarorc fT[ I{Meer HepaBHoMepurtfr

rr3Hoc. llpra erolr pacueu rroKa3aJII4, r{ro pecypc pa6ouefi rloBepxHocrn JIo[aroK

fTA c rroKpbrruflvtr4 Ha ocHoBe Cr-Al-Co-Y npzuepHo B ABa pa3a BbIIxe, r{eM

Marepl,Iara 6eg uorcprtrHfi .

Clegyer orAeJrbHo orMerrrrb ro, rrro BecoMaq rlacrb Al4ccepraquouHofr
pa6oru BbrrrorrHeHa B paMKax HayqHo-TexHl4qecxofi nporpaMMbl, peaJIl{syevrofi e

paMKax r/6 npoexra MOH PK J\l 30612020 (4oroeop N 1 13 or 01 urcss 2020

ro4a) Ha reMy: <CosAaHrae KoMrro3r4rIr,toHHbIX norpurilfr Anfl IIoBbIIUeHI4t

3KcrrnyararlzoHHbrx ceoftcrs orBercrBeHHbix y3rloB npoMbllxneHHoro

o6opy,uon a:rrun>> (20201022 r o gl';')>> .

XulraurrrHoBa A.M, AoKJraAbrBaJIa o6 ocHoBHbIX pe3ynbrarax

Ar4ccepraquoHnofi pa6orm Ha 12 MexAyHapoAHbIX ronQepenqu.sx, a raKxe

flBJr{erc.fi coaBTopou 13 HayrrHbrx crarefi rio reMe Allcceprallllrr, BKJlro.s.afl. crarbvr

n Nypnanax, HHAeKcI4pyeMbIx e 6ase Scopus u Web of Science.

,{ocronepHocrb pe3ynbraroB, rrpeAcraBJIeHHbIX B paSore, Sasrzpyercr Ha

cr4cTeMHocrl{ npoBeAeHHbIX pacrrerHo-3KcnepuMeHTaJIbHbIX IaccJIeAoBattvtit,

BKJlroqarculr4x KoMrIJreKc MeToAuqecKLIX 3KcneprIMeHToB rlo o6ocHosaHulo

[peAnoxesHofi MeroArrKr4, a raKxe Ha pe3ynbrarax cpaBHeHI4.a noryaIeHHbIX

AaHHbrx c AaHHbIMr4, nonyrleHHbrMu npIa [pHMeHeHI4I{ 4pyroir nesaeHczN4ofr

MCTONI4KI{,

f riaerr Ar4cceprarlr4r4 crpyKTyp r4poBaHbl, JIo rnq e cKI4 83 aI4MocBr3 aHbI 14 uMelor

BHyrpeHHee eArrHcrBo. Ona trpeAcraBJl.aer co5oft xnanraQraql4poBaHHyro,

3aBeprxeHHyro pa6ory vr Bbr3brBaer orpolturtft I4HTepec creIII4aJII4croB Ha

MeTa[nypfr4r{ecKr4x npeAnpv-f,Tvrflx, 3aHZMaIOU{HXC.f, BOI]pOCaMII CO3AaHU.g



BbrcoKonporrHbrx MeT€uuu4rIecKIIX I43A9IILIId, co3AaHI{eM ZHHOBaIII4OHHbIX

rexHonorr4fi noBepxHocrHofi o6pa6orxu MareprzanoB. Pa6ora BbrrroJrHeHa c

COOIIOAeHLIeM IpI4HIILTIIa aKaAeMUqeCKOI,I qeCTHOCTI4.

3rcnepuvreHraJrbHbre pe3ynbrarbr nonylreHbr Jrr4qHo aBTopoM B coaBTopcrBe
c corpyAHr{KaMz OfA OyBO <Haquonamsufi vccneAoBareJrbcKl4fi Tolacxufi
noJrrrrexHraqecxzfi yHrrBepcr4Ter (r. Tovrcr<, PO), I-{enrp KoJrJreKTI4BHoro

rronb3oBaH[.[ npzSopalru 14 o6opy4onaHr.reM <<Bucorue rexHoJroruu u

ArrarHocrr4Ka HaHoclrcreM)) OfA OyBO <<Hoeocu6upcrcufi HarlLroHanrnrrfi
r4ccneAoBaremcrufi rocyAapcrseHHHfi yHLrBepcr4rer) (r.Honocu6upcrc, PO),
Haqzonanruofi uayunofi na6oparopzz KoJrJreKTlrBHoro rroJrb3oBaHr{-rr BKy C.
AuaHxoroBa r,r HHXeHepHoro upoQvrnx BKTy LrM. A. Cepzr6aeBa Ha ocHoBe

AO|OBOpOB.
flpu nunoJrHeHrrr{ Aannofi Ar4ccepraqzu XzrKarrrrrHoBa A.M. npoxnzra ce6x

KaK caMocrof,TeJrbH fi rorrauereururrfi uccJreAoBareJrb. B npoqecce pa6orbr HaA

p.:aaceprarlraefi aBTop ocBor{Jr p€Bnr4rrHbre MeroAbr, oBnaAeJr HaBbrKaMu pa6omr n

HoBbIX MeroAr4Kax. B pe3ynbrare npoBeAeHHbrx aBTopoM gKcneplrMenros 6rrr
nonyrreH psA BaxHbrx pe3ynbraroB, rroJro)KeHHbrx B ocHoBy Ar4ccepraquouuofi
pa6orrr.

-fl yrepen
IIpaKTIarIecKat

XumaurzHonofi

B TOM, qTO OObeM, ypOBeHb BbInOIrHeHr4fl., TOTIHOCTb, HayrIHO-

3HaqHMOCTb VI AOCTOBepHOCTb pe3ynbTaToB, AOCTr4rHyTbrX

[zccepraqlroHHaf, pa6ora Xzmaurunosofi A.M. Ha reMy <IrlccreAoBaHure
crpyKTypno-Qa:onoro cocro flHurs. u cnofi crB KoMrro3r4qrroHHoro rroKpbrrr,rs Cr-Al-
Co-Y>, npeAcraBreHHa-s Ha cor4cKaHue crerreHlr AoKropa Sunoco$uu (PhD) no
cIeIII4anbHocrI4 8D05301 <<Ozsura>>, BbrrroJrHeHa Ha BbrcoKoM HayrrHoM v
MeTOAr4qecKOM ypoBHe.

Ha ocHoBaHLII4 BbIIrIeI43JroxeHHoro, peKoMeHAyro [peAcraBr4Tb

Ar4ccepaqproHHyro pa6ory K 3arrlure 14 xo4araficrByro o rpucyxAeHvru

A.M., coorBercrByror BceM rpe6onanuxvr, onpeAeneHHbrM
KoruureroM rro o6ecne.reHr4ro KaqecrBa B cSepe o6pasonaHlrf, HayKu MOH PK.

{rl-7

Xurxaruuuonofi Aceru MuxaftroBHe creneHr4 AoKropa QunocoQuz (PhD) no
cnerlr4ulnbHocrr4 8D05301 - <<@uguxa>>.

3apy6excHufi nayunufi KoHcyJrbraHT,

AoKTop rexHrrqecKr.rx HayK, upoQeccop A.B. fpaAo6oen

fpadodoee Anexcandp Bacunoeeuu, AoKrop rexHvqecKr.rx HayK, npo(feccop OrAelenn.s
oKcneplrMenranrnofi tpusuru I4nxenepnofi rrrKoJrbr rAepHbrx rexuoloruft OfAOy BO
<HaIIr.Ionalrnufi 14ccneAoBarerucruft Toncxnfi rroJrr.rrexHvqecxuft yHr{Bepcr{Ter ).
Tell,.: +7-913-866-8405
E-mail : gradoboev 1 (Emai l.ru, gav a@,tpu.ru

flo4rzcr npoQeccopa
V.reHrrfi ceKperapr O|AOV BO
<Harluouartrsrrft rrccneAoBarenrcrufi
Tolacxzfi rroJrr4TexHu\ecxuiryHr4Bepcr4Ter) KynzHuu/


