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AKTyaJIbHICTh TeMH qHCepTAaNii.

B ocraHHI poky BeJUKMI HayKOBHH | MPaKTHYHUH iHTepec MpeacTaBise HOBHIl
KJIac MeTaleBUX MaTepialiB, 10 OTPMMAB Ha3BY «BHCOKOEHTpOMiiHI crimasmy» (BEC).
Bucoka eHTporis 3MilllyBaHHS y CIjlaBaX 3a HAsBHOCTI II'SITH i Gilblie MeTaJeBHX
KOMITOH@HTIB, OJIM3bKUX 110 €KBIaTOMHOIO CKJAy, 3yMOBIIOE (hOPMYBAHHS TAKOTO
CTPYKTYpHO-()a30BOrO  CTaHy, IO 3abe3ledye yHIiKadbHI  (i3HKO-MexaHiuHi
BJIACTHBOCTI. 3a TBEPJICTIO, KAPOMILIHICTIO, KOPO3iHHOIO CTIHKICTIO, 3HOCOCTIHKICTIO
Ta TepmocradinbHicTro BEC ycmimHO KOHKYpyIOTH i3 TpaidIiHHMMH CrUIaBaMu
CHeNialbHOTO NPU3HAYEHHA. B HUX, SIK IIPaBUIIO, YTBOPIOIOTHCS IPOCT baszu Ha
OCHOBI TBepMX Po3ukHiB 3amiiuenns 3 OLIK uu ['LIK kpucraiivunoi CTPYKTyporo. ¥V
nesknx BEC moxinse hopmyBaHHs iHTEpMeTaleBUX CIIOTYK, THITOBUX JUTS [IPOCTHX
cucrem. B nanuit yac pocrmimkyerses Benuka Kiabkicts BEC pisHHX KOMIO3MIH, y
TOMY YHCJI 3 I0JlaBaHHSIM MaJIuX KiJTbKOCTEH iHIINX eleMEHTIB.

OcnoBHa Mera cydacHux pociuimxens BEC  momnsrae Yy BCTAHOBJICHHI
3aKOHOMIPHOCTEH BIUTUBY Ha CTPYKTYPY Ta MEXaHi4Hi BIACTHBOCTI TaKHX GiznyHIX
MmapaMerTpiB, AK  pO3Mip  aTOMiB  KOMIIOHEHTIB, eHTaJbii 3MIIITYBaHHS,
€JIEKTPOHETaTHBHOCTI, eJIE€KTPOHHOI KOHIEHTpamil Towo. Y Toif ke uac, (izuuna
npupona yHikanbHMX BiactuBoctel BEC mnokm mo He Mae OIHO3HAYHO!
iHTeprperanii. 30KpemMa, BOHHM [EMOHCTPYIOTH BHCOKY MII[HICTh y JHUTOMY,
BiAIANEHOMY Ta JeOpPMOBAHOMY CTaHAaX Y IIMPOKOMY jiarnasoHi TeMIeparyp.
BBakaeThesl, MO L€ [OB’A3aHO i3 3HAYHHM CIIOTBOPEHHSAM KPUCTAIIYHOI I'paTKH,
CIPHYMHEHUM TBEPIOPO3YHHHHUM 3MILHEHHSIM 3a paxXyHOK HAasBHOCTI aTOMIB
PI3HOPIAHMX MeTasiB. J[0JaTKOBe 3MILlHEHHS MOMKIIMBE 3aBJIAKH bopmyBaHHIO
HaHOCTPYKTYpP abO CTPYKTYp, MOB’S3aHUX 31 CHIHOAANBHUM PO3IIaI0M.

Oxpim  Bucokoi Mminsocti, BEC xapakTepusyroThcsi TepMocTabilbHICTIO
CTPYKTYpH Ta BIACTUBOCTEH I BUCOKOIO 3HOCOCTIHKicTIO. BasknmBoro nepeBaroro ux
CIUIaBIB € TaKOXX MOJKIIMBICTH PpEryJIOBAHHS iXHBOT CTPYKTYPU LIJISIXOM 3MIHH
KOHIEHTPALil BUXiIHUX €NeMEHTIB, II0 AO03BOJISE CYTTEBO IOKPALYBATH bizuko-
MEXaHI4HI BIIACTUBOCTI 0e3 HEeOOXiAHOCTI 3aCTOCYBAHHS CKJIATHUX pPeXKUMIB
TepMIYHOT 06poOKu. BoaHouac y HasiBHUX NiTepaTypHUX [pKepesax JHIiie 4acTKOBO
BHCBITIIIOEThCSA BIUIMB KOHIEHTpalii XiMiuHux esiementis BEC Ha bopmyBaHHs



HaIepe/l 3aJaHOro CTPYKTYpHO-(a30BOro CTaHy, [0 y 3HA4YHId Mipi oOMexye
PO3YMIHHS 3aKOHOMIPHOCTEH IUX MPOLECIB.

Tomy BuBYEHHS 3MiH CTPYKTYPH HOBOTO KJIaCy BMCOKOEHTPOMIMHHMX CIINABIB i
OopuniB Ha ocHOBI 3d-mepexigHux MeraniB 3 gomasaHHsAM Al, Mo, W, a Takox
BCTaHOBJICHHS B3a€MO3B’A3KIB MK IXHIM XIMIYHHM 1 (ha30BHM CKJIAJIOM, CTPYKTYPOFO
Ta (I3UKO-MEXaHIYHMMHU BIACTUBOCTSIMH € B&KIMBMM 3aBJAaHHAM Cy4acHOTO
Marepiano3HaBCTBa, K ramys3i 3HaHb. Lle BiiKpWBae mepcHeKTHBH KepoBaHOL
Mozudikalii cTpykTypHOro Ta $azoBoro crany BEC 15 mpakTHUHOIO 3aCTOCYBaHHS
y ©OaraThOX Tramy3sX NPOMHCIOBOCTI, 30KpeMa MamMHOOY yBaHHI. OCKiTbKH
aucepraniiina po6ora Haymenka Maxcuma IlaBnosida cripsiMoBaHa Ha BHpiILCHHS
caMe Li€l BOXJIMBOI HAyKOBO-TEXHIYHOI MPOOIEMH, Lie 3acBiadye il akTyanbHICTb Ta
CBOEYACHICTB.

Ouinka oOrpyHTOBaHOCTI HAYKOBHX pe3yJbTaTiB  JaucepTamii,  ix
JAOCTOBIPHOCTi T HOBH3HH.

HaykoBa HOBHM3HA pe3ysnbTaTiB AHCEPTALINHOINO MOCIIKEHHSI MONSATAE B
HACTYITHOMY:

- BIEpIIE€ BCTaHOBICHO, 1O JeryBaHHa craBy FeCoNiCrMn 3 TLIK
KPHUCTAIIYHOIO CTPYKTYpolo aToMamu Al 3MiHIOE KpHCTaliyHy TIpaTKy CILIaBy
FeCoNiCrMnAl na OLK Brniopsiakosany 3a THrom B2, a nonansiie joaaBanss 6opy
Z10 OBOTO CIIJIaBY 3yMOBIIIOE 3HW)KEHHS WOrO TBEPAOCTI BHACITIJOK 3MIHH MeXaHi3My
nedopmalii 3 TUCIOKAIIHHOTO KOB3aHHs Ha IBIHUKYBAHHS;

- BIIEpIIC HAa OCHOBI CHCTEMAaTHYHHX JOCITIIKEHb CTPYKTYPHOTO CTaHy Ta
MexaHignux BrnactuBoctelt BEC Ta ix Gopuiis Ha ocHoBi 3d-nepexinHux Meraiis 3
nonasaHHsM Al, Mo, W BcTaHOB/IEHO, 110 HAMBHILI 3HAYEHHS! TBEPAOCTI T MOIYIIIO
IOnra npuramanni 6opunam cknagy FeCoNiMnCrWB ta FeCoNiCrMoWB; mpu
BOMY OCHOBHOIO ()a30r0 OKalMHHU I 4Yac OKHCHEHHS LMX OOpUIiB €
BHCOKOEHTPOMIMHMI okcul 6opaty BignosigHux meranis — (Me),(BO3)O, HasBHICTS
sikoro y BEC panime He peectpyBanach TudpakiifiHUMU METOJaMU;

- BIIEpIlle II0KA3aHO, L0 3HWKEHHS KiibkocTi Mn B cruaBi FeCoNiAICrMn
VIBiYi, He TUIBKM ITO3UTHBHO BIUIMBAE Ha HOIO CTIHKICTD J10 OKHCHEHHS, a 1
TOKpALIly€ MEXaHIUHi BIACTUBOCTI 3aB/ISKU 3MEHIICHHIO KiIbKOCTI KPHXKOT G-(hasu;

- BIEpIIe  BCTaHOBJAEHO, WO Mg 4yac TtpuBaioro (50  roxuH)
BUCOKoTemIiepatypaoro (900  °C)  okuCHeHHss Ha  IOBEpXHI  CIUIaBiB
FeCoNiAICrMng s Ta FeCoNiAICrMn dopmyroTbest cyninbHi 6aratodasti miiBkw,
K1 MicTATh okeuad Mn3Os, FeMnO;, mminens NiMn,O; ta AlOs; pu LOMY
marpuns mux BEC 3aswae cminomamsHoro posmaxy Bropsiakosanoi OLIK (B2)
CTPYKTYpH Ha cymim aBox Teepaux poszumHiB 3 OLIK- i T'LIK-kpucraniuxoro
CTPYKTYpOIO Ta G-(hazy;

- BIIEpLIe [OKA3aHO, 110 3pOCTaHHs KOHQIrypauiifHol eHTporiil 3MillyBaHHs 3a
YMOBHU JI0faBaHHs 4-T0 METAJEBOTO eJIeMEHTY 0 CKJIay MOTpiiiHux GararohasHux



6opunis (Zr,HENb)B, Tta (Zr,Hf,Ta)B,, 3ymoBmoe ¢opmyBaHHS O0IHO(A3HOTO
TBepAoro posunmHy (Zr, Hf, Nb, Ta)B, i3 rekcaroHaipHOI0O KpPUCTATIUYHOIO
CTPYKTYPOIO.

OtpuMaHi B nucepranii HayKOBi pe3yabTaTH B JOCTATHIM Mipi 0OrpyHTOBaHI Ta
BIANOBIJAIOTE METi 1 3aBHAaHHAM JOCITiDKeHHs. EKcrepuMeHTanbHi pesyabTaT
JOCHIIKEHHsS OTPHMaHi aBTOPOM OCOOMCTO i 3acCBiIUyIOTh BHUCOKMH piBeHb HOro
HayKoBOl KBaJidikalii OCKITBKM OIyOJiKOBaHI y TEPIOANYHUX BHJAHHAIX, IO
IHIEKCYIOThCSL HAayKOMETpUYHMMH Oaszamu panux (Scopus, Web of Science Core
Collection).

HayxoBi JOCHiUkeHHsI BHKOHAHI 3100yBadeM IIij KEepiBHULITBOM IOKTOpa
(i3uko-mMaTeMaTHUHUX Hayk, mnpodecopa Kapruss Mupocnasa Bacuibosuua
BIIOBIJHO /10 TUIaHy HAYKOBHX JOCTIKEHb KadeapH (i3uuHOro Marepiaqo3HaBCTBa
Ta TEPMiYHOT 0OOPOOKHU 3 BUKOPUCTAHHSIM TEXHOJOTIYHUX MOKIMBOCTER 1aboparopiii
xadeapu ta LleHTpy KOJEKTUBHOTO KOPUCTYBaHHs HayKoBMM obiaagHanasm HH IM3
im. €.0. INaToHa.

OTtxe, nocTaBjeHe B AUCEPTAIliifHIM poOOTI HAYKOBE 3aBIaHHS — BCTAHOBJICHHS
B3a€EMO3B 513Ky MK MEXaHIYHMMU BJIACTHBOCTSIMH Ta (a3oBUM CKJIAAOM |
KPUCTAJIYHOK CTPYKTYpOH (a3 y BHCOKOEGHTPONIMHMX cruraBax Tta Gopuiax,
BMKOHAHE IOBHICTIO, a 3100yBau — Haymenko Maxcuwm [1aBioBud — oBHOIO Miporo
OBOJIO/IIB METO/IOJIOTIEF0 HAYKOBOI MisSJIbHOCTI.

Ouinka 3micTy aucepranii, il 3aBepuIeHICTH Ta JOTPUMAHHS NPHHUHUIIB
aKaJeMi4yHOl 100pO4YeCHOCTI.

3a cBOIM 3MiCTOM JucepTauiiiHa podota 3100yBava Haymenka M.IT. noBHicTIO
Bianosigae CTaHAapTy BHUINOI OCBITH 3i cremiansHocTi 132 — MaTepiano3HaBCTBO
HaIpsMKaM JOCIKEHb BIAMNOBIIHO 10 OCBITHBOI TporpamMu Marepiano3HaBCTBo.

Jucepraniina poboTa € 3aBEepIIEHOI0 HAYKOBOIO IPALEl0 |1 CBIMYMTH Mpo
HasgBHICTH BaroMoro OCOOMCTOrO BHECKY 37400yBada JIO HAyKOBOIO HAMpsIMy
«[HKeHepiss BACOKOGHTPOIIHHUX CIIJIaBIB Ta CIIOIYK.

3a pe3ynpTaTaMM aHali3y 3BITy MOMIOHOCTI AMCepTaliiHOI poOOTH Ha TEKCTOBI
CIIBNAAIHHS, MOKHa 3pOOMTH BHCHOBOK, IO [HcepTaliiina pobora Haymenka
Makcuma IlaBnoBudYa € pe3yabTaTOM CaMOCTIHHWMX JOCIIKEeHb 37100yBava i He
MICTUTBh ~ eNleMeHTiB  Qanbcudikarii, Kommisii, ¢abpukanii, mmariaty Ta
3aro3uveHb. BUKopucTaHi i1el, pe3yabTaTH i TEeKCTH 1HIIMX aBTOPIB MarOTh HaJIekKHi
IIOCUJIAHHS Ha BIAMOBIIHE JDKEPEIO.

MoBa Ta ¢TH/Ib BUKJ/IA/IEHHSI pe3yJibTaTiB

Jlucepraniiina poOoTa HamMcaHa YKPaiHChKOIO MOBOIO 3 BHMKOPHUCTAHHSM
3araJbHONPUAHATOI TEPMIHOJIOTIT Y Tray3i MaTepiano3HaBcTBa. HaykoBi pe3ynbraTu
BUKJIaJI€HO JIOTIYHO 1 IOCIITOBHO 3 JOTPUMAHHSIM HAYKOBOT'O CTHIIFO MOBJICHHS.

Jlucepranis CKIagaeTbCsl 3 aHOTalii, BCTymy, 4 pO3MiNiB, BUCHOBKIB, CITUCKY
niTepaTypH. 3aralbHUN 00CAT TUCepTallil CKIaaae 55 CTOpPiHOK.



AHoTanis BifoOGpaskae OCHOBHI MOJNIOKEHHS aucepTauii, MiCTUTh CTHCIHI OITHC
po0boTH 1 BifmoBifae 3MicTy aucepTaniiinol poGoTH.

Y BCTymi HaJaeThCsl 3aralbHa XapaKTEPUCTHKA JOCTiKEHHS: O0IPYHTOBAHO
MOr0  aKkTyalbHICTh Ta BH3HAUEHO 3B’S30K i3 HayKOBUMH  HalpsMaMH.
CoopmynboBano MeTy  OCHOBHI 3aBraHHs, OKpeClIeHO O0’€KT 1 mpeamer
nocriokenHs. ONMHUCaHO HAayKOBY HOBH3HY OTPHUMAHMX pe3yIbTaTiB, IXHIO IPAKTHYHY
3HAYYINICTh, & TaKOX OCOOUCTHH BHECOK aBropa. Hanano Bigomocti 1momo
anpodaLiio pe3yIbTaTiB, OIyGIIKOBAHUX HAYKOBHX IIPaLlb aBTOpPa, a TAKOXK HaBEIEHO
CTPYKTYpY Ta 3arajlbHUH 0OCAr mucepramii. AHami3 wiei iHpopmamii cBiguuTh, 1o
3100yBa4 OpaB MOBHOLIHHY Y4acTh Yy BCIX eTanax A0CIipKeH S,

Y nepwomy posaini nposeneHo anaiz TTEPAaTypHUX JDKEPE, MPUCBSYECHHX
OCHOBHHUM XapaKTEePUCTHKaM 1 BIACTHBOCTAM 0OaraTOKOMIIOHEHTHHUX CIUIABIB i3
CKIIaZioM HaOJWKEHUM 10 eKBiMonspHOro, Bimomux sik BEC. OMHMCaHO OCHOBHI
METOMHM IXHBOTO CHHTE3y Ta eMIIpHYHI MapaMeTpH, o BUKOPUCTOBYIOTBCS IJI51
IPOTHO3YBAaHHS Ta YTBOPEHHS TaKUX CIUIaBiB. PO3ryIsHyTO CTpyKTYpHi 0co6imBoCTI
BEC 1 npoBeieHo iX MOpIBHAHHA 3 IIMPOKO BiZOMHMHE KPUCTATIYHUMH Ta
aMOp(GHUMH CILIaBAMH.

JApyruii  posain npucBAYeHME ONMHCY BUXiAHHX MarepianiB, MeTOIUKU
OTPUMAHHs CIUIABIB Ta METOMIB EKCIEPHMMEHTATBHUX OCIIIKEHb, IO Oynwu
BUKOPHCTaHI y JMCepTauiifHii po6oTi. Vci 06’eKTH HOCTINEHHS BHIOTOBJIEHI
METOOM aproHHO-IYrOBOI IUIABKM y 3aXHCHiif armocdepi aprony. Haseneno
OCHOBHI XapakTEpPUCTHKH KOXHOTO 3 BHKOPHCTAHHMX CYyYaCHHUX €KCIePUMEHTAIBHUX
METO/IB JOCHi/DKEHHSI — X-HPOMEHEBOro aHajizy, eNeKTPOHHOI MiKPOCKOIIT,
MIKpoiH/ieHTyBaHHs.  OcobauBy  yBary NPUIIIIEHO  PEHTTEHOCTPYKTYPHHUM
JOCI/DKEHHSM, SKi CKJIaJar0Th OCHOBY poGOTH, B sKiii MIPOBEJICHO aHaJi3 BEJIIUKO]
KUTBKOCTI ~ GaratodasHux 3paskiB i3 HU3bKOCUMETPUYHUMHU  KPUCTATIUHUMHU
CTPYKTypaMH.

Y Tperbomy posniai npencrasieno pesynbratd pociikedds BEC micis
AprOHHO-IyroBoro mnepemjaasy. [lpoBemeHo anamiz  BajleHTHOT €JIEKTPOHHOT
xoHUeHTpauii (VEC) mnst pisuux cknanis BEC, sikuii 103BOHB nepe10aYnTH IXHIO
KPUCTAIYHY CTPYKTYpPY. JoCIimKeHo 0coBIuBOCTI cTpykTypHoro ctany BEC micns
otpumanHs. Jlerysanus W onsodasHoro I'LIK-critaBy KanTtopa FeCoNiCrMn
3YMOBJIIO€ 3MiHH (Da30BOTO CKiamy i3 GopMyBaHHIM CyMillll TBEPIUX PO3YHMHIB Ha
ocHoBi I'TIK- Ta OLIK-rpaTok, a TakoX BHIiTEHHMS IHTepMeTaltiy Tuny p-hasu
(FesWs). lonaBarHs 6opy crpusie BiaXuIEHHIO Bl NpaBUJia BU3HAYEHHS CKIaay 3a
npaBuioM VEC 1 cnpusie yTBOPeHHIO 3-X GOPHIHMX daz — FeW,B, ta WB 3
TETParoHajbHO 1 OpTOpOMOGidHOIO cTpykTypoto Ta (Cr,Fe);Bg 3 KyOiuHOIO
CTPYKTYpOIO. 3a yMOB 3aMiHM Mapradio Ha MomiGneH, y crmasi FeCoNiCrMoW
CIIOCTEPIraeThCsl 3HAYHE 301NBIICHHS KiIBKOCTI SIK OLK-da3u (3 16 o 45 Bar.%),
TaK 1 p-dasu (3 23 1o 40 Bar. %).



3 MeTOI0 MOPIBHAHHS BIUIMBY €HTPOIIWHOrO (haKTOpy Ha IpOLECH OJep:KaHHA
BHUCOKOEHTPONIIMHUX OOpUIB, TPOBENEHO OCII/UKEHHsS IXHBOI CTPYKTYpH Ta
(asoBoro ckmay micis OAepHKAaHHS IHIIMM METOOM, & caMe rapsdyoro TpecyBaHHs
BUXIHUX NopoukiB nubopuzi. OnHodasui aubopuau (TiB,, ZrB,, HfB,, NbB,,
TaB,) Bukopucrano s OTpUMaHHS pi3HUX TBEPAUX po34yMHiIB. KoHcomimamiro
CepeIHbOEHTPOMINHMX TBepAuX posumHiB (Ti, Zr, H)B,, (Zr, Hf, Nb)B,, (Zr, Hf,
Ta)B, , (Zr, Hf, Nb, Ta)B, nposeneno rapsuum npecysannsm y armocdepi CO/COs.
Binnosiano no manux amdpaxroMerpii, orpumani matepianu (Zr, Hf, Ta)Bs ta (Zr,
Hf, Nb)B; € 6aratodasaumu. Oxnak crnas (Zr, Hf, Nb, Ta)B,, y skoMy KiJbKicTb
METaJIeBUX KOMITOHEHTIB 30LIbIIEHO 10 4, BUSIBUBCS OIHO(BA3HUM TBEPIUM
PO3YHHOM 31 CTPYKTyporo THIy MeB,. To6To 36ibimenns koHdirypaniiinoi earporil
BEC cnpuse dopmyBanHI0 01HO]A3HOTO TBEpIOro PO3YMHY Ha OCHOBI AMOOPHIIB
MeTaJiB.

YerBepTuil PO3Aia MPUCBIYEHMH NOCIIUKEHHSIM (a30BOro Ta CTPYKTYPHOIO
crany BEC micna oxkuchenns. Ilig dwac TpHBamoro BHCOKOTEMIIEPATYPHOTO
okucHeHHs 3a Temmepatypu 900 °C ymponomx S50 roaMH Ha MOBEpXHi CIIJIaBiB
AlCrMng sFeCoNi ta AICrMnFeCoNi ¢opmyroThest cyninbHi 6aratoghasHi okcHaHi
TUIBKH, sIKi MicTATh okcuad Mn;O4, FeMnQOs, mminens NiMn,Os ta AlOs. [Tpu
IbOMY B MaTpHIli CIJIaBiB BiOyBaeThCs CriHOMATBHUN po3nan BropsakoBaHol OLIK
(B2) ctpykrypu Ha cymim aBox tBepaux poszumHi 3 OLIK i I'LIK-kpucraniaxoo
CTPYKTYPOIO Ta G-(a3y 3 TeTparoHaIbHOK IPATKOXO.

ITix yac oxucHenHs crraBy Kantopa FeCoNiMnCr 3a temmepatypu 1000 °C
YOPOAOBXK TOAWHU Ha WOIro MOBEPXHI (HOPMYETHCS TOHKA IUIBKA 3 ABOX OKCHIHHX
a3 mapranmo — Mn3;O4 ta MnFeOs. [licns okucHeHHs crutaBy FeCoNiCrMoW 3a
AHAJIOTIYHUX YMOB BHUSIBIICHO HastBHICTH 4 TuniB okcuaiB — CoWO, ta CoMoQ, 3
MOHOKJIIHHOKO KPHUCTAJIIYHOIO CTPYKTYpoto, a Takok CroWQs 3 TeTparoHanbHOI i
CrWO, 3 pombiunoro rpatkoro. Ha nudpaxiiiiniii kapTuHi Biji OKaqMHHU CIIaBy
FeCoNiCrMoWB cnocrepiratotsest nudpaxuiiini pediiexcu Bix okenay NiMoOy ta
okcubopary Tumy (CoisMeos)(BO;)O. Vrteopenns ¢asu NiMoOs MN03UTHBHO
BIUIMBAC Ha 3HW)KEHHSI IIBUJIKOCTI OKMCHEHHS.

Harnpukidii  po6otv  copMyTbOBaHO 3araibHi BHCHOBKM IMCEpTaIliHOrO
JOCIIIKeHHS Ta HaBeIeHO Tepelik i3 173 nocunaans.

Huceprauiiina po6ora opopmieHa BiAmoBiAHO 10 BUMOr Hakasy MOH Ykpaitu
Bix 12 ciunst 2017 p. Ne 40 «IIpo 3aTBep/pKeHHS BUMOT 110 0(hOPMIIEHHS AUCepTaLii.

OnpuinogHenHs pe3y/abTaTiB AHCepTANIHOT po6OTH

Haykosi pe3ynbTatu aucepTanii BUCBITIEHI y 5 HaykoBMX MyOuikawisx, cepen
SIKMX: 2 CTaTTi y HAayKOBMX BHIAHHSX, BKIIOYEHHX HA JaTy OMyONiKyBaHHS IO
nepeniKy HayKoBHX (DaXOBHMX BHIaHb YKpaiHH; 3 CTAaTTi y MepioJuuyHUX HAYKOBHX
BH/IaHHSIX, IPOiH/IeKCOBaHUX y Oa3ax manux Web of Science Core Collection Ta/a6o
Scopus, 3 SIKMX 2 CTaTTi y BUJAHHAX, BITHECEHHUX [0 JAPYrOro — TPEThOIo KBAPTHIIB



BIAMOBIIHO 10 Kimacudikamii SCImago Journal and Country Rank a6o Journal

Citation Reports.

Takox pesynbpraru muceprauii anpoboBani Ha 2 (haxoBHUX KOH(EpEeHIisX.

Bcei ocHoBHI HaykoBi pesyibrari, MPENCTaBICH] B JMcepTauiiiniii po6ori,
TNOBHICTIO BiZOOPaXeHO B HAYKOBHX MyONMKAUiAX 3 JOTPUMAHHAM [PHHLUIIB
aKkaaemiuHoi Jo6pouecHocTi. OCOBHCTHI BHECOK 3100yBaya B myGuikamisx y
CIIBABTOPCTBI € BATOMUM Ta He BUKIIUKAE CYMHIBY.

Takum uMHOM, HayKOBi pe3yIbTaTH, 110 NpPEICTABIICH] y aucepTauiiniil po6ori,
MOBHICTIO BUCBITIIEH] Y HAYKOBHX myO6uikanisx 3100yBaya.

Henousiku Ta 3ayBaxkenns 1o AUcepTaniinHoi po6oTH.

Pa3oMm i3 3arajpHOO MO3HTHBHOKO OIIHKOO poboTH, B AucepTalii Takok HAABHI
IEBHI TUCKYCilHi MOMEHTH, sIKi I0TPeOYIOTh JOAATKOBOTO YTOUHEHHS:

1. Ilix wac omepskanus 3paskis BEC AYTOBHUM II€PENIaBOM B aTMOChepi aproy
(cTop. 47) MOXIWBE BHIAPOBYBaHHA MeTANB 3 HU3BKOIO TEMIIEpPaTypOrO
TIaBIEHHSA. SIKUM YHHOM 3iHCHIOBaBCS KOHTPOIIb XiMiuHOTO CKJIay CIJIaBiB B
IpoLeci MIaBIeHHs?

2.V 1abn. 3.8 Ha cTop. 74 3a3HauEHO BMICT elEMEHTIR y BHOIpPKOBHUX 4 Toukax
nosepxHi crmaBy FeCoNiCrMoWB. Axum Gopunam Biamosinae XiMivHmit ckag,
HaBEJCHUH IS IUX TOYOK y Tabuii 3.82 Mamu XiMiuHoro ckmany (puc. 3.12) He
€ inpopmaruBauME (puc. 3.12, A, €, XK, 3 € OTHAKOBHMH, a puc. 3.12, € B3araii He
Hece HisgKol iH(opMawii oo HagBHOCTI oopy).

3. 3amiHa Mapraio Ha MO0 IeH y cnnasi FeCoNiCrMnW (ctop. 75) 3ymosmoe
301IbIIeHHs KimbkocTi OLIK-¢asu 3 16 10 45 %, a p-¢asm — 3 23 10 40 % y BEC
cknany FeCoNiCrMoW. 3 uum nos’s3ana Taka 3mina (azoBoro cknagy?

4. Ha nosepxni crmasy FeCoNiMnCrAl micis okucHeHns 3a temnepatypu 900 °C
TpuBaiictio 10 roauH (ctop. 97, prc. 4.3) yTBOPIOIOTBCSI J1Ba OKCHIH MApPraHilio —
Mn;04 Ta ckmanHi BUCOKOGHTPOIIiHI OKCHIH 3i CTPYKTYpOrO wmimiHe i MeMn,O,.
Yn € i30CTPYKTYypHUMM IIi OKCHIH, BPaXOBYIOUH IX OJIHAKOBY CTEXiOMeTpiio 3a
METAIIYHO Ta KHCHEBOK Miarparkamu? ITicis oKucHeHHs ynponosx 50 rogux
3HUKAKOTh pediiexcy Bin okeuay AlO;. Ska mpuyuHa Takoro SIBUILA 1 1II0 aBTOp
Mae Ha yBa3si IiJ 30HOK BHYTPIIIHBOTO OKHMCHEHHS a60 BHYTPILIHBOTO IIIapy
ALO;3; (crop. 101)? Sk came CTPYKTYpa wI€l 30HH 3aleXkKHUTh Bij BMICTY
Maprasio?

5. B mnpoueci mocmimkenns MIKpOCTPYKTYpH Matpuui criaBy FeCoNiAlVMoB
MICJIs BiJNaTy aBTOPOM BHSIBIEHO CIPAMOBaHe BHILIEHHHS IOIYacTOro GOpuy,
Ha BIIMIHY Bi HOrO XaoTH4HOI opieHTarii Y BHUXIOHOMY cTaHi (puc. 4.32,
crop. 131)». SIki npupoaa Ta MexaHi3m came TaKkoro CTPYKTYpPOYTBOPEHHS?

Y poboTi JomymieHO TakoX JeKiibKAa HETOYHOCTEI. Cnocrepirarorscs
MOPYWIEHHS ITyHKTYyalll Ta IpaMaTH4Hi TOMUJIKH, HallpuKIaja, Ha cTop. 34 y Tabiauui
1.3 Hamucano «y ¢axax» samicTh «y dazax», Ha ctop. 77 y cIOBi «aHami3y
NPONYIIeHO OYyKBY «3», Ha cTop. 80 MOMHJIKOBO BKA3aHO Tabaumo 3.12 3aMicTh



tabmuni 3.11, Ha cTop. 109 MOMHIKOBO BKa3aHO HoMep TaGmuui 4.7 3amictb 4.6, Ha
crop. 124 3amicTh «puc. 4.25, 1-e» nMoTpiOHO BKazaT «puc. 4.25, 1-x», Ha crop. 135
BKa3aHO «y (azax (POPMYIO€TBCS», MOYATOK PEYeHHS «3a HasBHOCTI.. (1.17) mae
OyTH 3 BEJTUKOI JIITEPH TOLIO.

BBaxaro, 1110 BHCIIOBJIEHI 3ayBa)KeHHsS HE € BH3HAa4YallbHUMH, HE 3MEHIIYIOTh
3arajibHy HayKOBY HOBM3HY Ta IPaKTHUUHY 3HAUUMICTh Pe3yJIbTATiB i HE BIUIMBAIOTH
Ha 3arajibHy O3UTHUBHY OLIIHKY IUCEepTaIliifHOT poOOTH.

BucHoBok npo auceprauiiiny po6orty

Beaxaro, mo auceprauiiiHa po6oTa 3m00yBava CTymeHs jgokropa (inmocodii
Haymenka Maxkcuma IlaBnoBuua Ha Temy «CTpYKTYpHMM CTaH Ta MeXaHiuHi
BJIACTMBOCTI BHUCOKOEHTPONIHHMX CIUIaBiB 1 OGOpuaiB Ha ocHOBI 3d-mepeximHux
MeTaniB 3 goxaBaHHAM Al, Mo, W» BHKOHaHa Ha BHCOKOMY HayKOBOMY DiBHi, He
NOpYIIy€e NPUHIMUINB aKaAeMIYHOi J0OpOYEeCHOCTI Ta € 3aKiHYeHHMM HayKOBUM
JOCIIUKEHHSAM, CyKYNHICTh TEOPEeTHYHUX Ta MPAKTUIHUX pe3YJIbTATiB SKOTO
pO3B'sA3y€ BaXK/IMBE HAyKOBE 3aBJIaHH, 110 Ma€ iCTOTHE 3HAYEHHS JUIsl Taly3i 3HaHb
«MexaHi4Ha 1HXEHEPIsN».

Jucepraniiina poOoTa 3a aKTyalbHICTIO, MPAKTHYHOIO IIHHICTIO Ta HAayKOBOIO
HOBU3HOIO IIOBHICTIO BIANOBiZa€ BMMOTaM YHWHHOIO 3aKOHOJABCTBA YKpaiHM, IIO
nependaveni B n. 6-9 «Ilopsaky mpucCymKeHHS CTyneHst Jokrtopa ¢inocodii Ta
CKacyBaHHs PIIIEHHS Pa30BOi CIIEIiali30BaHOl BUEHOI paIu 3aKjady BHIIOI OCBITH,
HAayKOBOI YCTaHOBH IIPO IMPUCYKEHHS CTYIEHs ToOKTopa (isocodii», 3aTBEPIKEHOTO
[ToctanoBoro Kabinety MinictpiB Ykpainu Big 12.01.2022 p. Ne 44,

3n00yBau Haymenko Maxcum [1aBnoBud 3aciyroBye Ha MPHUCYKEHHS CTYIIEHS
Joktopa ¢inocodii B ramysi 3HaHb 13 — MexaHiuHa iH)KeHepis 3a CIELialbHICTIO
132 — «MaTepiaJIo3HaBCTBOY.

Penensent:

IIpodecop xadenpu dizuanoro
MaTepiajJo3HaBCTBA Ta TEPMIYHOT 0OpOOKHU
HaBuanbHO-HayKOBOTO iHCTUTYTY

MaTepialo3HaBCcTBa Ta 3BaproBaHHs iMeHi €.0. [1aTona,
HamnioHaneHOro TeXHIYHOTO YHIBEPCUTETY Y KpalHu
«KuiBChbKUH MOMITEeXHIYHUN
IHCTUTYT iMeHi Iropst CiIKOpCBKOTO»
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