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o(iuiiiHOro onoHeHTa Ha IUcepTaliiiHy poboTy
Bopona Muxaiizia MuxaijoBuua
«Kapomiuni ajoMiHieBi cnjiaBH A1t BHPOOiB BiANMOBIAaAbHOr0 NPH3HAYEHHS
Ta MPOLECH IX OJePKAHH,
MojaHy Ha 37100yTTs HAYKOBOTO CTYMeHs JOKTOpa TeXHIYHUX HayK
3a crieniansHicTio 05.16.04 — JIuBapHe BUPOOHHIITBO

1. AKTyaJIbHiCTh TeMH AHcepTauiiiHoi poboTH

Cy4acHi BUMOTH /10 KOHCTPYKUIHHHUX MaTrepianiB nepeadavyaroTb MNOEIHAHHS
BHCOKOI MMUTOMOI MIITHOCTi, CTIHKOCTI 0 TpHBajoOl Aii TeMreparyp i MOXJIMBOCTI
€KOHOMIYHOTO CepiiHOr0 BUTOTOBIEHHS AeTanedl 3 HUX. LluM BHMOram noBHOO
MipOI0 BIJMOBia€ olep)KaHHS BUIMBKIB 3 QJIOMIHIEBUX KAPOMILHUX CIUIABIB.
Bnache, BiioMo 0arato MpuKIaZiB BHCOKOTEXHOJOTIYHOTO BHKOPHCTaHHS caMme
JUTHX OeTajed 31 criaBiB Takoro Tumy. [lepmn 3a Bce — 1ie gerani JABUTYHIB
BHYTPILIHBOTO 3TOPsSHHS, KOPIYCH TEPMOCTATIB, €JeMEHTH TerI00OMIHHHKIB,
pamiatopu, Tomio. JIns HUX TNOCTIHHO icHye mnpoGsiema MiJABUIIEHHS pIBHS
NONyCTUMHUX TeMmIepaTyp ekcrutyarauii Buute 180-220 °C.

TeopeTuHa MakCHMalbHO JONMyCTHMa TemrepaTypa  eKcrulyaTauii
aJIOMiHIEBUX CIUIaBiB 3HaxoauThes Ha piBHI 450 °C. HaiiGine aockoHani
KOMIMO3UUIT, fKi HaOAMKAIOThCA 10 UbOrO 3Ha4YEHHs, € 6AaraTOKOMIIOHEHTHUMH Ta
CKJIAAHMMH Yy MPUTOTYBaHHI Yepe3 BHUCOKY KOHLEHTpALilO JIETYIOYHX €JIEMEHTIB
(Si, Cr, Fe, V, Zr, Ni 1a i1.). Onep:xaHHs BUpoOiB 3 HUX nepeadayae 3aCTOCyBaHHS
OaraTtocTalifHUX, MaJONPOAYKTHBHHX I BHCOKOBAPTICHUX METOIB MOPOLIKOBOT
MeTalyprii, FOCTPOKYTOBOI'O IPeCyBaHHs Ta MOAANbIIOT TEPMIYHOT 0OpOOKH.

JluBapHi NMpoLecH XapaKTepU3ylThCs BUPOOHUUYOIO MPOCTOTOIO Ta HabaraTo
BULIOK TMPOAYKTHUBHICTIO I €KOHOMIYHOK MpuBadauBicTIO. OQHOYACHO 3 LUM Y
MpaKTHLI JIMBAPHOrO BHPOOHMLITBA Mal0 PO3BMHYTO KOHUEMNLi0 TITHOOKOro
YOCKOHAJIEeHHSI TPOMMCIIOBMX CIUIaBiB Ta CTBOPEHHsS HOBHMX CKIadiB s
BIPOBA/UKEHHs y ByKe iCHYIOul BUpOOHMUTBA i TexHojoriyHi nmpuHuunu. Came
TaKWH MiAXiA MOXKHA BBa)XKaTH HaAMOLIbLI MPOrpecHBHUM Ta 3aTpeOyBaHUM i HOro
peaiizauii NPUCBAYEHO 3HaYHY YaCTUHY MpeACTaBIeHOT AUCepTaLliiiHOT poOOTH.

Hocniokenns M.M. Bopona cnpsiMoBaHi Ha BHUpPILIEHHS Cy4YacHHX
HAyKOBMX Ta MPHUKJIAJHUX 3a/1a4 BCTAHOBJIEHHS MEPeIyMOB OJEp)KaHHsS HOBHUX Ta
YAOCKOHAJIEHHsI ICHYIOUMX JIMBapHUX JKapOMILHUX aIOMIHIEBMX CHIaBiB 3
MiABMIIEHHM pIBHEM JOMYCTUMHMX TeMIlepaTyp eKcruiyaTauii 3a paxyHoK
GopMyBaHHS B HMX CHPHUATIMBUX i TEPMiuHO CcTabiIBLHUX CTPYKTYPHO-(ha30BUX
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XapaKTepUCTUK, fKi 3a0e3rnedyyloTh BHUCOKUN piBeHb CTabIBHOCTI MeXaHIYHMX
BractuBocte a0 300 °C. OpHi€lo 3 TONOBHUX BHUMOT [0 3alpONOHOBAaHUX
aBTOPOM EKCIepHMEHTAIbHUX CIUIaBiB € IXHS MPUAATHICTh IUIA BIPOBAIKEHHS B
iCHYIOU1 TEXHOJIOTI4HI MPOLECH JTUBAPHOTO BUPOOHUIITBA.

TakuM 4HMHOM, MOXHa CTBEpPKYBaTH LUO MpeacTaBJjieHA AHcepTauliiina

poﬁora € aKTYaJIbHOKW Ta CIIPAMOBAHOIO Ha Bl/IpiU_IeHHH BaXJIMBHUX HAYKOBO-
IMMPpaKTUYHUX 3aa4.

2. 3B's30k po60TH 3 HAYKOBHMH NPOrpaMaMHu, NJIaHAMH, TeMaMH

HacudeHicTh TEOpPEeTHYHOro 1 MPaKTHYHOrO MiAIPYHTS JAMCEpTaliifHOro
nocnikeHHss M.M. BopoHa, niaTBepakyeTbes 11 3B 13KOM 3 BEJIMKOIO KUIBKICTIO
BUKOHAHHUX TMPOTArOM OCTaHHIX pPOKIB HayKoOBO-AocHigHUX poliT y @i3uko-
TEXHOJIOTIYHOMY IHCTUTYTI MetaniB Ta cniaBiB HAH VYkpaiuu, ne BiH OyB
BUKOHABLIEM Ta BiANOBifanbHUM BHKOHaBLeM: «[Ipouiecu ¢opmyBaHHS CTPYKTYpH
1 BIAaCTUBOCTEH  allOMIHIEBMX, MAarHi€BUX 1 THUTAHOBHX CIUIaBIB  IIpu
KOHLIEHTPOBAHOMY HarpiBaHHi po3IuiaBy, SIKMUH MepeMillyloTh y BakyyMi» (Ne JIP
01170002601, 2016-2019 pp.); «ocnimkeHHs MpoueciB MiKpoieryBaHHs |
MOAM(]IKYBaHHS KOJIbOPOBMX CIUIaBIB CHHTE30BaHMMHM (ha3zaMu Ta peareHTamu B
pi3HOMYy arperatHoMmy craHi» (Ne JIP 01200100614, 2020-2022 pp.);
«locmimxeHHs KpHcTamizauii CIUIaBiB 3 BHUKOPUCTAHHSAM  TeMIIEPAaTypHO-
KiHeTHyHUX Ta MI'JI-ni#t Ha Metan nuTuX 3arotiBok» (Ne JIP 01220000617, 2022-
2024 pp.); «CTBOpeHHs 1 BIPOBaJUKeHHs y BHPOOHULTBO HOBITHIX MpOLIECIB
OJlep)KaHHS KOHCTPYKUIMHHMX MarepialiB Ta JUTHX BHPOOIB 3 JIEroBaHHX
QIIOMIHIEBMX 1 3aJi30ByINELEBUX CIUIaBiB 3 BHKOPHUCTAHHAM  BakKyyMmy,
€JIEKTPOMArHiTHUX Ta TeMIepaTypHO-AUHAMIYHMX [Oii  Ha MeTtan s
BUCOKOTEXHOJIOTIYHOI TeXHIKH nojaBiliHoro mpusHaueHHs» (Ne JIP 0123U100787,
2022-2024 pp.); «@yHnamMeHTalbHi OCHOBM i CTBOpPEHHsS HOBITHIX MpOLECIB
OJIEp)KaHHs 3 AJIOMIHIEBHX CIUIaBIB JIMTMX Ta KOMIO3MUIHHMX Matepianiis, 3
BUKOPHCTaHHAM KOHLIEHTPOBAHMX JKEpen HarpiBy 1 TEepMOKIHETHMYHMX i Ha
piAKuii MeTan Ta npu Horo TepainHi» (Ne JIP 0121U111989, 2023-2025 pp.). [Tin
KEpPIBHMLTBOM JMCEPTaHTa BHMKOHYBAMCh TEMH [POrPaMHO-LIILOBOI  Ta
KoHKypcHol TeMatuku HAH VYkpainu — HaykoBo-pocnigHi pobGotu monommx
yaenux HAH Vkpainn «CTBOpeHHs HayKOBO-TEXHOJOIIYHHMX 3acal OTPHMAaHHS
AUCIIEPCHO-3MILHEHUX JIMTHX KOMIO3UUIHHUX MaTepialiB 3 BHKOPHCTaHHAM
KOHLIEHTPOBaHUX JuKepen HarpiBy» (Ne JIP 0119U102363, 2019-2020 pp.);
«CTBOpeHHs ~ KOMILUIEKCHMX  MOIMQIKaTopiB Ta  po3po0Oka  NPHHLMIIB
MomMGiKyBaHHs BTOPMHHMX CHIYMiHIB Ui MiABMIUEHHS iX SKOCTI Ta piBHA
MexaHiuHuX Bractuoctei» (Ne IP 0121U111989, 2021-2022 pp.).



3. Ctyninb 06rpyHTOBAHOCTI HAYKOBHX M0J10’KeHb, BHCHOBKIB |
pekoMeHaauiii, chopMyIbOBAHHX Y AHCePTalil, Ta X J10CTOBIpHICTD

B nuceprauii Bopona M.M. J5oriyHo 1 TNOCIIJIOBHO OIKCAHO TeEMY
JIOCIIKEHb, JI0BEIEHO 1i aKTyalbHIiCTh i CHOpPMYIbOBaHO MeTy i 3aaayi. Haykosi
MOJIOYKEHHS Ta BUCHOBKHM pOOOTH IPYHTYIOThCS Ha QyHAAMEHTAIbHMX MPUHUMIAX
METaJI03HaBCTBa, Teopil (a30yTBOPEHHS, Teopii Ta MpaKTHLI TepMiHOI 00poOKH i
nuBapHOro BUpoOHMUTBA. Jleski TeopeTWYHI Ta TNPaKTHYHI pe3yJbTaTH
JOCIIUKEHb MOXKHa TIOPIBHATH 13 3aKOPJOHHHUMH pe3y/bTaTaMH CXO0XKOro
HarnpasJIeHHs.

JIOCTOBIpHICTh OJep)KaHUX HAHUX MIATBEPAXKYETHCS BHUKOPHUCTAHHAM
pi3HOMaHITHUX CyYaCHHX METOJIB [OCIHI/KeHb: ONTHYHOK Ta eJEeKTPOHHOIO
MiKPOCKOMi€l0, NH(epeHLiHHOI CKaHYIO4YOK KaJOpPUMETPIE€I0, JIOPOMETPIED Ta
MIiKpOJIOPOMETPI€I0, PEeHTreHiBChbKMM (a30BUM  aHalli3oM, OUJIATOMETPIELO,
BUNpOOYBaHHAMM Ha CTAHAApPTHY Ta BHCOKOTEMIIEPAaTypHY MILHICTb, a TaKOX
3aCTOCYBAHHSM Psiy CTAHAAPTHHUX 3arajbHONPUIHATHX METOIMK, Y TOMY YMCII —
JUIS BU3HAYEHHS JIMBAapHHUX BJIACTHBOCTEH CIIIaBIiB.

PesynbpTaTi auceprauii npeAcTaBieHO Ha MI)KHAPOAHUX HAYKOBO-TEXHIUYHHX
Ta HayKoBO-mpakTHuHUX KoHGepenuisx: XIV ta XVI Bceykpaincbka HaykoBo-
npakTH4yHa KoHbepeHiuis «CriemianbHa MeTanypris: BUOpa, CbOTOJHI, 3aBTpa».
Kuis, HTYY «KIII» (2016 ta 2018); IV International scientific conference
«material science, nonequilibrium phase transformations», Varna, Bulgaria (2018);
X 1 XIII MixHapoaHa HayKoBO-pakTH4Ha KoH¢pepeHuiss «Hopi matepianu i
TexHoJjorii B MamimHoOynyBanHi», Kuis, «KITI iM. I. Cikopcekoro» (2018, 2021 Ta
2022); XV, XVI ta XVII MixxnapoaHa HayKoBO-TpakTH4Ha KoH(pepeHuis «JIuTtso.
Mertanypris» (2019-2022, 2024); KoudepeHuis MoIoaMX HayKOBLIB 3
MaTepiaso3HaBcTBa Ta iHkeHepii noBepxHi MSSE-2019 ta MSSE-2021, m. JIsBiB
(2019, 2021); VII Ta VIII MixnapoaHna koudepenuis «[lepcneKTHBHI TEXHOJOTIT,
Mmatepianu i obnaaHaHHs y TUBapHOMY BUpoOHMUTBI». Kpamaropesk (2019, 2021,
2023); METAL 2020 - 29th International Conference on Metallurgy and Materials,
Czech Republic, Brno (2020); VIII HaykoBo-npaktuuHa KoH(pepeHLisi MOJOIUX
BUEHHMX «HOBI TexHOJOrii i marepianu y MamuHoOyayBaHHI», KuiB-CuuaBka
(2020); 81 MixnapoaHa HaykoBo-npakTuuHa koHbepeHuis «[Ipobremu Ta
MEepCreKTUBH PO3BUTKY 3ali3HUYHOrO TpaHcmopty», M. [uinpo (2021);
Kondepenuis Monoaux BYeHHX «IHHOBaLiWHI Ta TEXHOJOrIYHI pilleHHS B
HayKOBO-I0C/IAHULBKIH poboTi Monoaux BueHUX BOTIIM», «Young Professional
International Conference on Welding and Related Technologies-2020», Kyiv
(2021); III International Scientific and Theoretical Conference «Scientific method:
reality and future trends of researching», Croatia, Zahreb (March 8, 2024).

[IpakTHuHa 3Ha4YMMICTb pe3ynbTATIB  JAMCEPTALIHHOrO  JIOCIHiKEHHS
MIATBEP/UKEHO MAaTEHTOM Ha BHHAXiJ, MAaTeHTOM Ha KOPHCHY MOJeNb, a TaKoX



aKTaMM BIpOBa/KeHHs Ta npomuciosol mnepesipku Ha [IpAT «®E]Jl Ta TOB

«VKpeneuman». Pe3ynbraTd Auceprallii BMPOBAKEHO Y HaBYAIbHWA Tpoliec
HH IM3 im. €.0.ITatona HTYVY «KIII im. Iropst Cikopcekoroy.

4. Crpykrypa Ta 3MicT Auceprauii

JlucepTaliiina poboTa CKIAmaeTbes 3i BCTYIY, CEMHM OCHOBHHX PO3JiJiB,
3araJJbHUX BUCHOBKIB Ta JIBOX JOJATKiB. 3aranbHuii 00'eM auceprauiil cknagae 358
CTOpIHOK, 3 SKHX OCHOBHMH TeKCT BHKIaaeHO Ha 346 cropinkax. [lepenik
BHKOPHMCTaHUX JITEPATypHHUX IKepes MiCTUTh 369 HaliMeHyBaHb 1 ABa 101aTku. B
poGoTi HasBHI Bci HEOOXiZHI CTPYKTYypHi €NeMEeHTH, BIAMOBIAHO [0 BHMOT
ohopMIIeHHs aucepTaLiil Ha 3100yTTs HayKOBOI'O CTYIIEHIO IOKTOpA HayK.

Y Beryni aBTOp OOIPYHTOBYE aKTYalbHICTb AOCIIKEHHS, BU3HAYA€ HOro
MeTy i 3aBJIaHHs, PO3KPHBAE HAYKOBY HOBHU3HY Ta MPAKTUYHY LIHHICTh OTPUMAHHUX
pe3yJibTaTiB Ta [MOKa3dye iX B3aEMO3B’A30K 3 BHKOHYBAaHHMH HAayKOBHMH
nmporpaMaMd Ta TPOEKTaMH. 3a3HaueHO OCOOMCTHH BHECOK 3700yBava Yy
ny6uikauisx, ge BinoOpakeHO OCHOBHHMI 3MICT JOCHI/KEHHS Ta HABEIEHO [aHi
mono anpobauii pe3ynbTaTiB HAa BITYM3HAHUX | MDKHAPOAHUX KOH(EpEeHLifAX.
3a3HaueHO BiJIOMOCTI MPO CTPYKTYPY Ta 3MICT pOOOTH.

Iepwmii po3ain MIiCTHTH IPYHTOBHMH OINISJ Cy4acHMX 3apyODKHMX |
BITYM3HAHUX IOCIIUKEHb, NPHUCBIYEHHX MIJBUILIEHHIO BHCOKOTEMIIEPATYPHOI
MIil[HOCTI aJFOMIHI€EBHX CIUIaBiB, OCOOJHMBO JHMBapHHUX KOMIIO3MLIHA, a TaKOX
0OIPYHTOBAHO €KOHOMIYHY ¥ TEXHOJIOTYHY JOUINBHICTh IXHBOIO YAOCKOHAIEHHS
came JiJ1s oTped TUBapHOro BUPOOHHILITBA.

JleTanbHO PO3MIAHYTO (i3HKO-XiIMiuHI Ta CTPYKTypHO-(a3oBi (akTopH, sKi
BIUIMBAIOTh HA PO3ILIMPEHHS pPOOOYMX TeMIlepaTyp >KapOMilHUX altOMiHIEBHX
cucTeM. BHKOHaHO aHaji3 NPUHLMIIB JIeTyBaHHS Ta MOIU(IKYBaHHA, SKI
JI03BOJISIIOTH MiJABHIIMTH CTPYKTYPHY CTaOiNBHICTh Ta MEXaHIYHI XapaKTEPUCTUKH
NpU BMCOKMX TeMIleparypax Oe3lmocepelHb0 JMBAapHHUX AalOMIHIEBHX CILIaBIB.
[TokazaHo, 110 HaHOLIbILI NEPCNEKTHBHHUMH € JIETyBaJIbHI €JeMEHTH, K1 CIIPUSIOTH
NoApiOHEHHIO CTPYKTYpPH 1 Ti, IO 3[aTHi yTBOPIOBATH TEPMOCTIiHKI AMCIEPCHI
inTepMeTaNiiM i cTabinizyBaTd HaWOiNBII JIErKOIUIaBKi Ta AMQY3iHHO aKTUBHI
¢a3u. Y3aranbHeHHs NPOBEIEHOrO OMIsAAY JAO3BOJMIO 3pOOMTH BHCHOBOK PO
ocobnuBy nepcrnekTusHicTh cucteM Al-Si-Cu, Al-Ni-La ta Al-Fe-Mn-Ni y skocTi
OCHOBH JIJIsl OJIEPIKAHHS eKCTIepUMEHTAlIbHUX CIUIaBiB Ta JAOC/IIKEHHS NPOLECIB 1X
OJlepIKaHHS.

V po3aini po3risHyTO MeToau 0OpoOKH po3IiaBiB, MOKa3aHO OCOOJINBOCTI
iX BIUIMBY Ha CTPYKTYpY, ()a30oBHWi Ckimaa i, sSIK HAcHiOK — Ha MILHICHI Ta
eKCIUTyaTalliiiHi XapakTepucTMKH BWJIMBKIB. Ha ocHOBI aHanizy nitepaTypu
copMyITBOBAaHO METy OHUcepTallil Ta BU3HAYEHO 3a1adl Uls 11 JOCATHEHHS.



JApyruii  po3ain  NpHCBIYEHO  OMMCY  MaTepiaiiB, o0saaHaHHs,
TEXHOJIONYHUX MPOLECIB Ta METOJUK MPOBEJICHHS €KCIIePUMEHTIB i J0CIIKEHb.
Huceptauiiina podora M.M. BopoHa BHPI3HA€TECSA 3HAUHUM €KCIIEPUMEHTAIBHUM
HapoOKOM Ta JIOTIYHOK OpraHizaui€lo pociijkeHb. B pobori BUKOpUCTaHO
IUUPOKHH CIEKTp CYYacHUX aHATITHYHHX 3aco0iB OOCHIKEHHS MarepiasiBs:
paniorpadiio, peHTreHO(hIyOpPeCLIeHTHHI Ta ONTUKO-eMICIHHUH aHasi3u XIMIYHOrO
CKJlaoy, ONTH4YHY MeTanorpadiio, enekTpoHHy Mikpockomnito, EDX-ananis,
peHTreHiBCbKy audpakTOoMeTpito, AudepeHUiaTbHy CKaHYIOUy KaJlOpHUMETpilo.
JIns  OuIHKM MeXaHIYHMX Ta eKCIUTyaTallfHUX BJACTMBOCTEH BU3HaYalH
TBEPAICTb, MIKPOTBEPAICTb, MILHICTh 33 3BHYAHHHUX YMOB Ta NpH MNiABHLIEHIH
TeMIepaTypi, a TAKOXK AunatoMmeTpito. JIuBapHi BIaCTHBOCTI CIUIaBiB BU3HAYAIIH 13
BUKOPUCTaHHAM  ¢opM Ui  BM3HA4eHHS  PIAKOIUIMHHOCTI 1 onopy
TPILUMHOYTBOpeHHI0. TeMnepaTypu couiayc, JiKBIAYyC Ta iIHTepBalId KpUcTatizauii
OOCTIDKYBAIM 3 aHalidy OaHuX AudepeHLia]bHOI CKaHYK4Ooi KaJopHMETpil.
3acTocoBaHi METOAM JOCHI[UKEHb TrapaHTYHOThb TOYHICTH 1 JIOCTOBIPHICTB
OJIepKaHUX Pe3yJIbTaTIB.

TpeTiii po3ain  BHUCBITIIIOE pe3yJbTaTH 3aCTOCYBaHHS €JIEKTPOHHO-
MPOMEHEBOI JTHBAPHOI TEXHOJIOTIT Ui CHHTEe3y aTIOMIHIEBHUX Jiratyp, y TOMY
yucal 3 BUCOKMM BMicToM 5-20 mac.% TyromnaBkMX 1 BHMCOKOpeakLIHHMX
enemeHnTiB (Ti, Zr, Cr, V, Mo, W, Hf, La). [IponemoHcTpoBaHoO, 1110 Taki JiraTypu
MICTATb HaA3BUYAMHO ApiOHi, IHKOJIM MeTacTabuIbHI, IHTepMeTalijii, fKI 3HaYHO
edeKTUBHILII 3a MPOMMCIOBI aHajord. Ha npuknagi *kapoMiUHMX CHIYMIiHIB
(AK8M3 Tta AK5M4) cucremu Al-Si-Cu BHBYEHO MeXaHI3MHM X 3aCBOEHHS B
po3riaBax Ta OMMCAHO BIUIMB HA CTPYKTYPY | BIACTMBOCTI BUJIMBKIB B 3aJI€XKHOCTI
BiJl TEXHOJIONYHMX MPOLIECIB NPUIrOTYBaHHs PO3MJIABIB Ta iX JIUTTS.

YerBepTHii  po3ail  NPUCBAYEHO  JOCHIKEHHSM  OKpeMoro  Ta
komOiHoBaHoro BrMBY Mikpomo6aBok Co, Cr, V, Mo, Ti, Zr, Ni ta La Ha
CTPYKTYpPY Ta BIACTHBOCTI >KapOMIIHHX CHJIYMIHIB Ha MpPUKJIaAl OTHOTO 3
HaHOIbLI MOMYJNSPHUX JIMBAPHUX CIUJIABIB A1 BUPOOHMLUTBA aBTOMOOIIBHHX
nsuryHiB AlSi9Cu3 (ananor AK8M3 ta AK9M2). BusiBneHO CHHepreTHuHHii
edexT esKkuX cxeM 6araTOKOMIMOHEHTHOro MOAM(IKyBaHHS, 110 J103BOJIUB YBIUI
3HU3UTH HEOOXIJHY KOHILEeHTpauilo 100aBOK 1 BojaHouYac 3abe3nevyuTH 3HAuHe
3MILIHEHHS CMIaBiB Ta crabinizauiio IXHIX MeXaHIYHUX BJIACTHMBOCTEH HaBITh MpH
BHUCOKHX TeMIepaTrypax.

BaxnuBum pesynptaToM Oy/io BHSBIEHHS Kepyroudoi posi kolanbTy s
peryJroBaHHs HaAXOMKEHHS MapraHilo B TBEpAHi po34yHH, ado 3a1i30BMicHI ¢a3u
Ta PO3MJISHYTO HOro BIUIMB 3alle’KHO BiI KUIBKICHOTO  CITiBBIAHOILIEHHS
Mo (DiKaTopiB.

3aBSKH KOMIUIEKCHOMY MOJMGbIKyBaHHIO OyJO JOCATHYTO CIPHUSITIMBUX
3MIH Y CTPYKTYpHO-()a30BHX XapaKTepHCTHKax cruiaBy Ta Ha 15-30% mocarHyTo
MiABUIIEHHS HOro MiIIHOCTI, BHCOKOTEMMEpaTypHOI MiILHOCTI i cTabinpHOCTI



BJIACTUBOCTEH B YChOMY IHTepBasi Temmeparyp. Tak s HeMoauQikoBaHOTO
cruiaBy npu 300 °C miunicTe nagae Ha 40%, a ruacTuyHICTh 3pocTae Ha 60%.
[Ticns MoaudikyBaHHS MOKHA AOCATTH 3MEHLIEHHs naaiHHs MiuHocTi ao 20-37%
1 fem1o ctabuii3yBaTy 3pOCTaHHs MJIACTUYHOCTI M1/l BIVIMBOM BUCOKHUX TeMMepaTyp
0e3 rnepeBUIIIEHHSI MEX BiANMOBIAHUX 3HAYEHb JUIsl BUXIIHOTO CILIABY.

IPsiTHii  po3ainl NMPUCBSYEHO MAOCHIIKEHHSM CIUIaBiB Ha OCHOBI HOBOI
MajojociikeHoi Ta mnepernekTHBHOi cucteMd Al-Ni-La. [lpoananizoBano
0CcOOMMBOCTI MPUrOTYBaHHS IXHIX pO3MJIaBiB 3 OMIsAy Ha OCOOJMBOCTI
($a30yTBOpPEeHHsI NpH PI3HUX TeMmreparypax. BusHayeHo, 110 4epe3 Mo4aToOK
YTBOpPEHHsl ATIOMIHIAY JIaHTaHy Mnpu Temnepatrypax Onusbko 800 °C, nutts
crunaBiB cucteMu Al-Ni-La notpibHo npoBoautu Ha piBHi 850 °C.

[TokazaHo, wo a1 HeMOAMGIKOBAHUX 1 HEJIErOBaHUX JI0laTKOBHMH
eleMEHTaMH  CIUIaBiB ONTHMMalbHI 3HAYEHHS MILHOCTI Ta [JACTHYHOCTI
BIANOBIJAIOTh €BTEKTHYHIM KOHLEHTpalii OCHOBHHUX JErylO4YUX eJIEeMEHTIB —
Hikemo 1 jaHTaHy S Tta 12% wmac. BianmoBigHo. JlocnimkeHHsS TMoOKa3auiu, L0
NOAATKOBE JIeTYBaHHS CIUIaBiB KPEMHIEM, MiUIIO T@ MarHie€M MiABULLYE TEPMIUHY
CTablIBHICTh CTPYKTYPHO-()a30BUX CKJIAZOBUX, MILHICTb Ta MJIACTHYHICTh CIJIaBIB
npu Temrnepatypax ao 300 °C, He noripuyro4u iXHiX THBapHUX BIACTHUBOCTEIA.

Y woctomy po3aiai onucaHo cnpoOy CcTBOpUTH Oinbll JgelneBwly |
TEXHOJIOTYHO HAOJWIKEeHY J10 BUIJIABKH 1 JIMTTS CUIIYMiHIB aJlbTepHATHBY CIlIaBam
Al-Ni-La. Moga iine npo cnnaBu Ha ocHoBI cucteM Al-Fe-Mn-Ni, ski Takox
MalOTh HAHOPO3MIPHY BOJIOKHMCTY QTIOMIHIAHY €BTeKTHKY. HalOinbimii akueHT
JOCIIUKeHb 1aHOTO pO3/iJy MPUIajaB Ha €BTEKTHYHI CIUIaBH, LIO JOBEJEHO 3a
nonomoroto JICK-ananisy.

[TpoBeneHo nocniUKeHHs BIUIMBY JOJATKOBOI'O JIErYBaHHS CIUIaBiB Ta
MOKa3aHo, IO 3@ PaXyHOK LbOro iX MILHICTh i MJIACTHYHICTH MOXHA e(heKTHBHO
peryjaroBaTH, ocobnuBo B KoMOiHauii 3 TepMOMEXaHIYHOW  00pobkoto.
'BCTaHOBNEHO MOMJIMBICTH JOCSTHEHHS 3HAYeHb MILHOCTI CMNaBiB Ha piBH
250 MITa npu 30epexeHHI NPUHHATHOrO pIBHS TIUIACTMYHOCTI, aje TPUBAIIHI
BMCOKOTEMIEPAaTypHUH BIUIMB | BUCOKOTEMIIEpAaTypHE HABAHTAXKEHHS BUSIBIISIOTH
BUCOKY IUIACTUYHICTh CIJaBiB, fiKa Moxe JoXoauTH no 15-20%. MikponobaBku
nitito 10 0,5% Mac. 31aTHI peryioBaTH MJIACTHYHICTb, MOHMKYIOUH 11 10 PiBHS
1% npu 300 °C.

Coomuii po3ain auceprauil y3arajibHIOE OTPUMAaHI pe3ysibTaTH, HABOAWTH
JIMBAPHO-TEXHOJIOTIYHI NapaMeTpu A/ HaWOIbIL NepCreKTUBHUX cruiaBiB. Takoxk
MPOBEIEHO MOPIBHAHHS iX MeXaHIYHMX Ta eKCIUTyaTaliMHWUX BIACTHBOCTEH i3
BIIOMMMH MPOMHCIOBUMH aHAJIOTaMH Ta HaiOiMbI iHHOBALIHHUMH HEJIWBAPHUMH
KOMMNO3ULIAMH. BcTaHOBNEHO, O yIOCKOHAleHi Ta HOBI JMBapHi CIUIaBH, SKi
Oyno  oxmepxaHO i JOC/HI[UKEHO B XOHi  BHKOHaHHS  pobOTH €
KOHKYPEHTHOCIIPOMOXXHUMH  HaBITb MO  BIHOWIEHHIO [0  ClEeLiaJbHHX
MOPOLIKOBMX CIJIaBiB. Y MOPIBHAHHI 3 TMBAPHUMH CIUIaBaMK €KCIEpUMEHTAlIbHI



KOMITO3HLIT AeMOHCTPYIOTh Ha 60-90% BHILY TEPMOCTIMKICTH TAa BIAMNOBIAAIOTH
Py Yy TEp

BUMOTraM CTPYKTYypHO-(a30oBoi cTalbiipHOCTI Ta CTablIBHOCTI MeXaHi4YHHX
BJIACTUBOCTEH.

Y BHCHOBKaX y3arajbHeHO BCI HAayKOBI i NMpakTH4YHI pe3yabTaTd poOOTH,
SIKI MIATBEPKYIOTh JOCSATHEHHs TMOCTaBJIEHOI METH — CTBOPEHHS HOBUX Ta
YAOCKOHAJIEHHS ICHYIOUMX JKapOMILHUX aJIOMIHIEBUX CIUIABIB, NMPUAATHUX IS
BUKOpHUCTaHHS npu TteMmriepatypax 1o 300 °C, a Takox po3poOsieHHs Ta BUBYEHHS
npoueciB IX OIep)KaHHs, $KI TMOBHHHI OyTH HaOMMKEHWMH [0 ICHYIOUHX
IIPOMHUCIIOBUX TEXHOJIOTIYHHUX PillIeHb.

Honatku, npeacrasiaeHi y poOOTi, MICTATH BiaomocTi npo nyOnikaiii,
anpo0auilo Ta BINPOBAKEHHS pe3yJIbTaTiB JOCHIUKeHb y MPOMHUCIOBOCTI Ta
BUKOPHUCTaHHS 1X y HaBYaJbHOMY MpOLECi.

Huceprauis M.M. BopoHa € 3aBeplleHOI0 HayKOBOIO poOOTOK BHCOKOTO
piBH#, 1o Bianosinae cneuianbHocTi 05.16.04 «JIuBapHe BUPOOHUUTBO» | YHHHUM
BUMOram 710 odopmiieHHs. Y Hilf OTPUMaHO HM3KY HOBHX HAYKOBHX TOJIOKEHB I
TEXHOJIOTIYHUX pillleHb, BAXJIUBUX Ui PO3BHTKY MaTepiajio3HaBCTBaA Ta raiysei
MPOMHUCIIOBOCTI, IS SIKHX € BaXJMBUM 3aCTOCYBaHHs JIEFKMX Ta HaAiHHUX
)KapOMILIHUX JeTallei.

S. HaykoBa HOBH3HA OTPHMAHHX pPe3yJ/bTaTiB, ¢OpMY/ILOBAHHX
noJ10KeHb | BHCHOBKIB

ABTOpPOM BriepLIe po3pobJ/IEHO TEXHOJIOTII0 BUIUIABKHM AJIIOMIHIEBUX JIratyp
3 BUCOKMM BMICTOM TyroriaBkuX i aktuBHux metainiB (Ti, Zr, V, Mo, Cr Ta iH.),
o rnepeadayae BUKOPHCTAHHS eeKTPOHHO-MPOMEHEBOI JIWBApHOI TEeXHOJIOTII.
TakuM criocoboM BIa€ThCSl OTPUMATH BUCOKOE(EKTHBHI JIIraTypu, 10 CKIaay sIKUX
BXOLATD npiOHoOMCIepCHI iIHTepMeTaliaHi Ga3u, y TOMY YMCIIi 31aTHI J01aTKOBO
po3nanatucs 1 noApiOHIOBAaTHCS TMic/is BBENAEGHHS Yy pO3IJIABH  alIOMIHIEBUX
CTNIaBiB.

Briepue nocnijpkeHo OKpeMHH Ta KOMIUIEKCHHH BIUIMB  J10/1aBaHHS
Mikposeryiouux i moaudikyounx nobaBok, takux sk Co, Cr, V, Mo i meskux
IHIIMX Ha CTPYKTypHO-Ga30Bi i MexaHiuHi xapakTepucTuku cruiapy AlSi9Cu3 B
ycix komOiHauisix mpu ix cymapHomy BMmicti go 0,6 % wmac. B pesynbrari
BCTAHOBIIEHO, 110 Hai0lnblle 3poCTaHHs BUCOKOTEMIIEPaTypHOI MIlIHOCTI
3abe3neuye koMIulekcHe MoaudikyBaHHs 3a cxemamu: Co+V, V+Mo, Co+Cr+Mo,
Cot+V+Mo ta Co+Cr+V+Mo. [lpn upomy, KoOalIbT y KapoMiLHHX CHIyMiHax
MOKE€ BHMKOHYBaTH Kepyrouy (YHKLIO, sika TMoasrac y 3MeHIIeHHI BMICTY
Mapraiiio B TBEpPAOMY pO3YMHI Ha OCHOBI alIOMiHIIO Ta 30ijblIEeHHI WHOTO
KOHLIEHTpaLil y 3aji30BMiCHUX (a3ax, Ko MoAuDIKaTOpiB 3a1i30BMiCHUX (a3
HeIoCTaTHbO Ans ¢opMmyBaHHA (a3 tuny a-Al;s(Fe,Mn);Si,. Kobaner Takox



moaudikye daszy Al,Cu B ckiaji eBTEKTHKHM, MiABUIIYIOUH CTaGiIBHICTL (a3u Ta
MO3WTHBHO BIUIMBAIOYM Ha JKapOMILHICTh CIIaBy 3arajoM. Lle 103BoJsie 3HU3UTH
BUMOTH 10 XIMIiYHOrO KOHTPOJIO LIMXTH Ta IUMPIIE 3aCTOCOBYBATH BTOPHUHHY
CHPOBHHY, ¥ TOMY YHCJIi TaKy, IO MICTUTb MOJIH(iIKaTOPH.

3aBIgKM MpeACTaBIeHHM IHCEepPTaliiHUM IOCIIIKEHHAM OYyJI0 CYTTEBO
PO3LIMPEHO  pO3yMiHHA ocoOnuBocTel  (OpPMYBaHHS  CTPYKTYpPHO-(a30BHX
XapaKTepUCTUK JIMBapHUX cruiaBiB cucteMu Al-Ni-La B 3anexHocTi Big IXHBOIO
XiMIYHOTrO CKJIaly Ta MPOLECIB MPUTOTYBAHHS PO3IUIABY Ta MOJAIBILOTO JUTTS.
JlocnikeHo TepMiyHy CTaOibHICTh TX CTPYKTYpH Ta MEXaHIUuHHMX BIACTHBOCTEN,
30KpeMa Micns MOAHGIKyBaHHS Ta JIeryBaHHs TBEPAOPO3YMHHUMH 3MILIHIOBAUaMH.

byno ctBopeHo HoBi crmnaBu cuctemu Al-Ni—La, siki 3aBasku neryBaHHIO
Mg, Si, Cu Ta Mn pocsararoTe MilHOCTI Ta riactiydocti 140+10 MIa i 1-1,5%
BiANOBiAHO B Aiana3oHi 20-300 °C. Taki MOKa3HWKH paavKalbHO BiIpi3HAIOTHCS
MO3WTHBHMM YHMHOM BiJl HEJIETOBAaHUX CIUIABIB JAHO! CHCTEMH, Ul SKHMX IpH
BHMCOKIH TeMmmeparypi MiIacTH4HiCTh 3poctae 10 10% i 6inblue, a MinHicTh najgae
1o 120 MITa i vmxue.

OnepxaHo HOBI suBapHi craBu cuctemd Al-Fe-Mn-Ni, ski 6Gyno
nopatkoBo nerosaHo Cr, Co, Mg, Cu. Ilicna pedopmauiiiHoi Ta TepMiuHOi
00poOKHM Taki CIIaBKM MaloTh Mexy MitHocTi 230 MIa Ta niactuuHicTs 5-8 % 3a
3BUYalHUX YMOB Ta MicJIs TPUBAJIOTO Biamany.

Brepiie npoBeaeHO OLIHKY PiJAKOMJIMHHOCTI, CTIMKOCTI 10 yTBOpeHHs
JIMBAPHUX TPIIUMH, TeMMepaTyp cojiayc, JiKBiAyc Ta iHTepBaliB KpucTaiizauii
€KCIePUMEHTAIBHUX JKapoMilUHUX cruiaBiB cucreM Al-Ni-La, Al-Fe-Mn-Ni Tta
KOMIUIEKCHO MonudikoBaHoro cmiaaBy AlSi9Cu3. Tlokazano, wo crnmaBd 3
HAHOPO3MIPHOIO BOJIOKHHCTOIO €BTEKTHKOK MalOTh Kpally PiAKOIIHHHICTh HiX
komepuiiinuit crma AlSi9Cu3 na 20 %, HaBiTh Micas 10JaTKOBOTO JeryBaHHS.
st cninaBy AlSi9Cu3 pitkonIMHHICTE 3HMXKYETHCS Ha 5-20 % mnpu 3pocTaHHi
'KUIBKOCTI  MOHM(iKaTOpiB, OCOONMBO TNpPH OJHOYACHOMY JOJABaHHI XpOMY,
UMPKOHIIO Ta THTaHy, KOMM (OPMYIOTbCS pO3raiyjuKeHi MepBHHHI (asu, sKi,
BJIaCHE 1 3HWXKYIOTh PiIKOIUIMHHICTB.

Briepiie Bu3HaveHO JiHiMHI Koeili€HTH TEPMIYHOrO pO3LIMPEHHS
eKcriepuMeHTanbHuX  crutaBiB - Al-Ni-La, Al-Fe-Mn-Ni Ta koMmmiekcHo
moaudikosanoro cmnaBy AlSi9Cu3 mo 400 °C. Ilokasano, o y JesKMX 3
exkcriepuMeHTanbHUX crutaBiB JIKTP npakTHYHO He 3MiHIOIOTBHCS, 10 PO3LIMPIOE

MOXJIMBICTb 3aCTOCYBaHHSI TaKMX CIUIaBiB 118 BUpPOGIB  BiAMOBIAANBHOTO
MPU3HAYEHHS.

6. IIpakTHYHe 3HAYEHHS OePKAHUX Pe3y.ILTATIB

B xoni BukoHamux muceprauiiinux pocnimkens M.M. Boponom 6yia
CTBOpPEHA eEJIEKTPOHHO-NIPOMEHEeBAa TEXHOJIOrsE BUIOTOBJIEHHS  aJIIOMIHIEBUX



niratyp, SKi MICTATh 3HAa4HI KOHLEHTpaUii Jeryouux Ta MOAH(DIKYHOUYHX
KOMITOHEHTIB — 10 20% wmac. Y cKial Takux JIratyp MOXYTb BXOAWTH K
TYromjaBKi, TaK i BACOKOAKTHBHI MeTalu. BaxJIHBOIO 0COOIMBICTIO LMX JIIraTyIl €
HasBHICTh y IX CTPYKTypi OpiGHOAMCMEPCHUX iHTepMeTalnigHUX ¢a3, uo
BiIPI3HAIOTBECS BiJ BiJIOMHX QHAIOTIB MEHLUIMMHM pPO3MipaMH. 3aBISKH LbOMY
JIOCATAEThCSl 3MEHIIEHHS TPUBAIOCTI Ta 301JblUEHHS e(QEeKTUBHOCTI Mpolecy
3aCBOEHHS JIIraTyp y po3IUIaBi, B MOPIBHAHHI 3 TPOMHUCIIOBUMH aHAJIOraMH.

Bynu po3po0biieHi HayKOBO-TEXHOJOTIYHI NPUHLMIK 0araTOKOMIIOHEHTHOTO
Ta  pecypcoszbepirarodoro  MoaM(iKyBaHHA  KApOMILHHMX  JOEBTEKTHYHMX
CUIYMiHIB, 3 METOK IIOKpAaIleHHs IXHIX eKCIUTyaTallifHMX Ta MeXaHIuHHX
BJIACTHBOCTEM K 3a 3BMYAHMX YMOB, TaK 1 B yMOBax IiJBUILIEHUX TeMIIEpaTyp
(mo 300 °C). 3anpornoHOBaHi TEXHOJOTIUHI pillleHHsS J03BOJSIOTH MiJBHLIMTH
MOKA3HUKH TPaHMI MILHOCTI CIUIaBiB: MpH KiMHATHIH TeMmmepaTypi — NpHOIU3HO
Ha 15%, a mpu BHCOKHMX Temmeparypax — Ha 20%. Kpim Toro, Taki miaxoau
CIPHUSAIOTH [iIBHUIIEHHIO CTabiMBHOCTI KOMIUIEKCY MEeXaHIiYHMX XapakTEePUCTHUK
CIIJIaBiB, 30KpeMa TX MIaCTHYHOCTI, Y IIHPOKOMY Jiana3oHi pobouux TeMneparyp.

OKpeMHM HampsMOM  JOCJiKeHHS cTana po3pobka IHHOBALIAHHX
’KapOMILIHMX JIMBAPHHUX CIUIaBiB, OCHOBOIO SIKMX cTana cucteMd Al-Ni—La. [lns
LMX HOBMX MaTepiayiiB cOpMOBAHO MPAKTHYHI PEKOMEHIALIl 100 MPOLECIB iX
NPUrOTYBaHHs, CXeM JieryBaHHs, MoaudikyBaHHs Ta JuTTs. Lle Biakpusae
IEPCIIEKTHBY IX BUKOPHCTAHHS SIK JKQPOMILIHUX KOHCTPYKUIMHMX Martepialis s
meraneil i BUPOOIB BIANOBiZANBHOrO TpH3HAYeHHA. Y CTPYKTypl CIUIaBiB
3a3HaYEHUX CUCTEM (OPMYETHCH HAHOPO3MipHA BOJIOKHHMCTA €BTEKTHUKA 1 sl
TepMiuHO cTabinpHHUX JApiOHOAMCHEepcHUX (a3, IO B CYKYMHOCTI Hajae
po3po0JIeHHM eKCIIepUMEHTAlbHUM —MaTepianaM CTalbilbHOCTI  CTPYKTYpH |
BJIACTHBOCTEH B yMOBaxX TPUBAJIOr0 BUCOKOTEMIIEPATYPHOIO HABAaHTAXKEHHS.

OnepxaHi HOBI HayKoOBi Ta MpaKTH4HI pe3ysabTaTH OyJno BHUMNPOOYBaHO |
npoBakeHo B Ha [IpAT «DE» 1 TOB «Ykpcneumain», a Takox B
HaB4yaabHOMY mpolieci IHCTUTYTY Marepiano3HaBcTBa Ta 3BaptoBaHHA M. €.0.

[Tarona HauionansHoro TtexHiuHoro yHiBepcutery VYkpainu «KIII im. [
Cikopcekoroy.

7. TloBHOTa BHKJIA/ICHHS] OCHOBHHX pe3yJIbTATIB AucepTauii B
ony0JIiKOBaHHX npausx

Pesynbratd auceprauii OmyONiKOBaHO Yy BENHKIH KIUIBKOCTI PI3HMX
HAayKOBUX BHIaHb, sKi BiAMoBizaroTh ¢axy i TemaTulli nociilkeHb. OCHOBHI
HAayKOBI Ta MpaKTH4Hi pe3yJibTaTH auceprauii omyOinikoBaHo B 51 apykoBaHii
mpami, 3 sAkuX 27 crateil y HaykoBuUX (DaxoBMX BHIAHHAX, 4 3 KOTpHUX
IHIEKCYIOTBCS MIXHApPOAHMMM HayKOMeTpHuHUMHU Oazamu Scopus ta WoS, 22
Te3M JonoBifeil B 30ipkax MaTepiasiB KOH(MEpeHLiH, 3 AKUX 0AHA | IHAEKCYIOThCS
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MIJKHApOJHUMH HayKO MeTpuuHUMHU Oazamu Scopus Ta WoS, 1 nateHT YkpaiHu Ha
BHHAaxiA Ta | mateHT YKpaiHu Ha KOPUCHY MOJIElb.

AHaniz 3Mmicty nyOJikamiii Bka3ye Ha Te, 110 BCI TOJIOBHI HayKOBI
MOJIOXKEHHS 1 MpPaKTU4HI peKoMeHJauil aucepTaliiHol poOOTH BHMKJIALEHO Y
HAyKOBMX BUIAHHSAX.

8. Moga Ta cTHABb AHcepTAUIT

Texct auceprauii npejacTaBieHO YKpalHCBKOK MOBON, 3 JOTPUMaHHAM
npaBw odOpMJIEHHS PHUCYHKIB, Ta0auub, ¢opmya. ABTOp AOTpUMaBCs
3araJlbHOBU3HAHOT HaykoBoi TepmiHonorii. KoxkeH po3nin nuceprauii TeMaTHuHO
MpeACTaBisie 3aBeplleHe HayKoBe AOoCHiIKeHHs. Bci mnonoxeHHs HayKoBOI
HOBH3HH Ta BHMCHOBKM IOBHOK MIpOK PO3KPUTO B AMcepTauii, MiATBEpIKEHO
PUCYHKaMH, aHAJTITHYHUMH Ta MPAaKTHYHUMH AaHUMHU. [{uceprauis mMae JoriyHe Ta

NOC/IiJOBHE BHUKJIaAeHHs iHpopMmalii Ta XapaKTepU3yeThCs SKICHHUM HayKOBHUM
CTHIIEM.

9. JlnckyciiiHi MoJ0OKeHHsI Ta 3ayBaKeHHsl OO0 AHcepTauiiHoT poboTH
3ayBaKeHHs | 3aNHTAHHS:

1. Henonikom mnepuioro po3ainly € Te, 110, MONPU JAeTalbHUIl MNepemnik
YMHHHKIB, SIKi TMO3WTHBHO BIUIMBAIOTh Ha pIBEHb MXApPOMILIHOCTI aTrOMIiHIEBUX
CIIABIB, 3AJIUIIMIOCS HEAOCTATHRO BUCBITJIEHUM MPOTUIIEIKHE MMUTAHHS — a came,
AKI caMe YMHHMKH BHMCTYNAlOTh HaWOIbLI HECNpPUATIMBUMHM Ta OOMEXKYIOTh
BEPXHIO MeXy poOOoYHMX TeMmneparyp >KapoMilHHMX allloMiHieBUX cruiaBiB. Takuii
niaxix 103BoMB OM chopMyBaTu Oinbll 30aaHCOBAHE Ta MOBHE YSIBIEHHS PO
NPUPOIY KAPOMILIHOCTI.

2. Y npyroMmy po3zisli KOHCTATYEThCS 3aCTOCYBaHHS PIJAKICHOIO MeTOoNy
pPeHTreHiBCbKOI paniorpadii wis HOCHiIKeHHs Ne()EeKTHOCTI eKCrepuMeHTaIbHUX
JIMTUX 3pa3KiB, POTE He HaBEJEHO OOIPYHTYBaHHs BMOOpPY caMe LBOro criocody
JIarHOCTHKHU Ta He PO3KPUTO HOTro rnepesar MopiBHAHO 31 CTAHIAPTHUMU METOIaMH
KOHTPOJIIO.

3. HenonikoM zipyroro posiny € HaAMipHO LIMPOKHH 0OCAT 3ariaHOBaHHX
JOCIIKEHb, W10 CTBOPIOE Bpa)K€HHS MEBHOI XAOTHYHOCTI y BHUOOPI cHUCTeM,
niraTyp Ta KiabkocTi MoaudikaropiB. [louinbHum Oyno © 3acTocyBaHHs
METOJ0JIOTIT MJaHyBaHHS €KCHEepPUMEHTY 3 AeTalbHUM OOIpYHTYBaHHSM BHOOpY
00’€KTIB Ta mapameTpiB JOCIIiHKEHHS.

4. Ilin yac po3risay WHPOKOTO CIEKTpa JIratyp Ta CHCTeM allOMiHIEBHX
CMJaBiB aBTOp He NPUAIISNE yBard MUTAHHSAM CHAJKOBOCTI CTPYKTypH Ta
nedeKTHOCTI BUJIMBKIB (JIMTHX 3pa3KiB) Micis TX MOBTOPHOro BUKOpUcTaHHs. Kpim
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TOro, y 3aBAaHHi JOLLIbHO Oyn0o O BH3HAYMTH Maco-rabapUTHI XapaKTepPUCTHKH
MaifbyTHIX BWJIMBKIB Ta MapaMeTpd IX eKCIUlyaralii i3 BiANOBIAHUM
OOrpyHTYBaHHSM BUOODY.

5. Ha cropinkax 133-139, nix yac aHaimi3y CTpYKTYp JIraTyp, OTPUMaHHX 3a
pi3HMMH crmocobaMH X BHIOTOBJIEHHS, aBTOP HE HABOJWTH JOCTATHHO
IPYHTOBHOTO MOSICHEHHS IIOZO0 TOTO, SKUM YHHOM OCOOIMBOCTI CTPYKTYPH JIraTyp
Mic/is TMepenjaBy MOXYTh BIUIMBATH Ha BIACTHBOCTI JOCIIKYBaHHMX CILIABIB, iX
noAajblily eKCIuTyaTauilo Ta He 0GrpyHTOBYE BUOIP KOHKPETHHX MiIXOIIB.

6. V poGoTi HEOAHOPA30BO MMiAKPECTIOETHCS, IO JOEBTEKTHUHI CHIIyMIHH 3
KOHIIEHTPALIIEI0 KpPEMHiI0, HaOMMKEHOI 10 eBTeKTHYHOI, a OCOOJIMBO CIaB
AlSi9Cu3 (anamor - AKO9M2), € HaibOLipwl AOUIIBHUMH Ta LIKMPOKO
3aCTOCOBYBAHMMH  MarepiajaMd s  BHIOTOBJIGHHS  JleTalell  JBMIYHIB
BHYTPILIHEOrO 3ropsHHA. BomHoyac BiIOMO, IO APYrMM 3@ MOLUMPEHICTIO
NpEICTaBHUKOM LBOr0 KJIacy € JUBapHHH kapomiunui cmmas AlSilOMg. VY
38’A3Ky 3 LMM TI0CTA€ MHUTAHHS: 3 SKUX NPUYMH y JOCHiJkeHHi He Oyno
PO3MISHYTO 3a3HAYeHWH CIJIaB i 4YOMy BIH He 3HaHIIOB BifOOpaXKeHHA B
eKCIepUMEeHTalIbHIM YacTHHI pobOTH?

7. Crop. 150. Asropom 3a3Hauaerbcsi «KinbkicTe moaudikatopy Oyio
BUPILIEHO 3aBUIIUTH Mpubau3HO BABiYi 10 piBHA 0,4...0,45% wmac. (Ti+Zr) ...» 3a
TEKCTOM BIICYTHI MOSICHEHHS BHOOpY KiNbKOCTI MOAM(DIKATOPIB, OCOOIUBO KOJIH
NepeBUILYEThCSI HOpMOBaHi 3HaueHHs. Taka iHdopmalis norpedye 101aTKOBOrO
MOSICHEHHS.

8. TepmiH «IOBiJIbHA KpUCTaNi3alis» NOTpedye yTOUHEHHS: JOLLIBHO abo
HABECTH WOrO YHCIIOBE BH3HAYeHHs (HampuKiaj, Yy BUMUIAAL  LIBHAKOCTI
OXOJIO[UKEHHS (1B 2 po3/iji) Y¥ TPUBAJIOCTI mpolecy), ado ) oOrpyHTyBaTH Horo
BUKOPHCTAHHs SIK XapaKTePHCTHKH, 3yMOBJEHOI BJAacTHBOCTAMM MaTepianiB
nuBapHoi Gpopmu. Y moaaHiit poGOTi BiANOBiIHE NOSCHEHHS BIICYTHE.

9. JlocniaKeHHs TPOBOAMIIM Ha 3pa3kax OTPUMaHMX B KOKIUJIb 3 OJIHAKOBOIO
ToBLIMHOKW. HeoOXiHO HajgaTH MOSCHEHHS 3MiHAM MEXaHiYHHX BJIACTUBOCTEH 13
3MIHOIO TOBILLIMHHU CTIHKH BHJIMBKIB.

10. BucHOBKH 10 5 po3ainy noTpiOyto yTOUHEHHS 0 BCIM AOCIIIKYBAHHUM
eleMeHTaM 13 3a3Ha4yeHHsIM 1 KIABKOCTI Ta MOXJIMBMM [apaMeTpamu
eKCIuTyaTaLllil.

11. Bizomo, 1110 €BTEKTHYHI Ta 3aeBTEKTHYHI CHJIIYMIHH HajeXaTb 10 Ipynu
KAPOMILHUX JIMBAPHUX ATOMIHIEBUX CIUIABIB. Y 3B’A3KY 3 LIMM M0CTA€ HAyKOBO-
MpakTUYHE MUTAHHA: SKMM 4YMHOM, Ha JAYMKY aBTOpa, MOXKYTh OyTH peasi3oBaHi
OTpUMaHi pe3yJbTaTH JOCHiKeHb 3 MOAHGIKYBaHHS CHIYMIHIB Yy BHUMNAIKY
eBTEKTHUYHHUX Ta 3aeBTEKTHYHHUX CKJIaAiB, a TaKOX SKI MepCleKTUBH IX
3aCTOCYBaHHS Y BUPOOHHYIHM MpaKkTULi?
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12. Sk pexkomeHpamis aBTOpPY, MOOUITBHUM € TOAAJIBIIWA PO3BUTOK
JIOCTI/IKEHb, CINPSIMOBAaHMX Ha YJIOCKOHAJeHHs Ta BMNPOBA/KEHHs pPO3pO0JIeHHX
MPUHUMUIIB MOAM(DIKYBaHHS CHJIYMIHIB Y TEXHOJOTIIO JIUTTA Mid THCKOM, 3
ypaxyBaHHSIM BIUIMBY PI3HMX CKJIaJiB CIUJIaBiB Ha SKICTb Ta CTabUIBHICTD
CTPYKTYPH BHJIMBKIB.

13. ¥V n’aromy po3aisi mokaszaHo, 10 eBTeKTHKa criasiB cucteMu Al-Ni-La
XapaKTepU3yeTbCs (POPMYBaHHSIM HAHOPO3MIPHUX BOJIOKHHUCTHX IHTEPMETANIIB, a
JNOATKOBE JIeryBaHHs CIPHUYHMHSE CYTTEBY 3MiHY i1 Mopdonorii Tta XiMiuHOro
CKIaay MaTpuui; ans crabinizauii BJIACTUBOCTEH CIUIaBU MiJgaBajd TPUBAJIOMY
BIANATy 3 OUIHKOIO CTPYKTYPHO-(a30BUX NapaMeTpiB, MpU LLOMY aKTyaJbHHUM
MOCTA€ NMUTAHHSA L1010 AOUUIBHOCTI 3aCTOCYBAHHS MMPOMIKHOI TepMiuyHOI 00poOKH
y BUIVIS/II TPUBAJIOrO HarpiBaHHS Ta rapTyBaHHS, 31aTHOI MOJAPIOHIOBATH OKpeMi
dazd Ta CTUMYJIIOBAaTH BHAUIEHHS 3MIUHIOIOYHUX TepMidyHO CTaOlabHHX
IHTEpPMETAJIiZIIB Y 3epHaX MAaTPUYHOIO MeTaly.

14. Sk pexomeHnalil0 MOXHa HaaaTH, WO 7 PO3ILI Mae 3aBepllyBaTHCS
pO3po0IeHHIM TEXHOJIOTIYHHX peKOMEH/Aaliil A8 BUTOTOBJIEHHS IOCIIIKYBaHHX
criaBiB. Kpim Toro pouinpHo Oyno © HaBeCcTHM OYiKyBaHy €KOHOMIYHY
e(eKTUBHICTD BiJl 3aCTOCYBaHHS OTPUMAHUX JIiraTyp.

10. BianosianicTs pedeparty 3micTy auceprauiiinoi po6oTu

Asropedepar ckiagaeTbCs i3 BCTYNHOI YacTHMHM, B SKiif NpeacTaBIeHO
aKTyaJIbHICTB, MeTy Ta 3ajadi poOOTH, HAayKOBY HOBH3HY Ta TpPaKTHYHY
3HaYMMICTh, OCOOMCTHII BHecok 3100yBavya Ta iHQOpPMaUilO NPO CTPYKTYpPY
nucepTalii. B oCHOBHOMY TekcTi aBTopedepaTy MpeiCTaBIeHO CTHCIHI OIS
yciX po3/UIiB AUCepTallii, B IKOMY PO3KPUTO MOSICHEHHS YCIX MOJI0keHb HayKOBOT
HOBM3HH. BucHOBKM Ta mepenik myOnikauiil BIANOBIIAOTE TUM, LLIO NPeACTaBIEH]
B auceprauii. 3a npaBuiaMu odOpMIIeHHS, 00CArOM, CTPYKTYpPOIO Ta 3MiCTOM,

aBTopedepaT MOBHOK MIpOK BIANOBIAAE aWcepTauiiiHiii pobOTI Ta YHHHMM
BHMOTaM.

11. 3araibHuii BHCHOBOK L110/10 BIANOBIAHOCTI AncepTauii
BCTAHOBJIEHUM BHMOram

Huceprauis Bopona Muxaiina MuxaitnoBuua «KapomiuHi amomiHiesi
CMJIaBM JUls BHPOOIB BiANOBINANBHOrO MPU3HAUEHHS Ta MPOLECH X OJepKaHHS»
ABJIs€ COOOIO 3aBeplIeHy HayKOBY poOOTY, SIKYy NPHUCBAYEHO CTBOPEHHIO HOBHX Ta
YJIOCKOHAJIEHHIO ICHYIOYMX JKapOMILHHMX alOMiHIEBUX CIUIaBiB, BpPaxoBYHOUH
TEXHOJIOTIYHI aCMeKTH OJep)KaHHs BWJMBKIB 3 HHX. Pobora € akTyanbHoio, Ta
B&XJIMBOKO MUl  CY4YacCHOro MaluMHOOyZyBaHHsS, aBiaKOCMIYHOI ranysi Ta
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000pOHHOI mpomHucnoBocTi. Pesynasratu nocmimkenns Bapti BIPOBA/KEHHS 'y
BUPOOHHLTBO HOBMX 3pa3KiB TeXHiKH, Y TOMY YMCIi — BiAMOBiATBHOTO Ta
MOJBIMHOrO mNpu3HayeHHs. MeTa, 3aBIaHHA, 3MICT HAYKOBMX MOJNOMXEHb Ta
MPEJCTAaBICHUX BHUCHOBKIB CBifYaTh MO Te, LIO IMCEPTAllis MOBHOI MipOK
BiANOBizae nacmopry creuianbHocTi 05.16.04 «JIuBaphe BUPOOHHULTBOY, a came
nnl,3,4Ta7.

Huceprauifina po6ora Bopona MM. MicTuTe BakIMBi BrepiLe
cpopMyIbOBaHi HayKOBi MOJIOXKEHHS, 10 HANpaBleHi Ha BUPILLIEHHS] BaXXJIMBOT
HAayKOBOI MpOONEMH — CTBOPEHHS HOBUX Ta YIOCKOHAJIEHHS ICHYIOUHX
aMOMIHIEBAX JIMBApHUX CIUIABIB Ta MpoLeciB IX oJepkaHHs s BUPOOHHULITBA
BHPOOIB BIAMOBIAaNBHOTO TNpU3HaYeHHs. Bci nocrasneHi 3aBmaHHs B pobori
BHPIIIEHO, a cama AuceprauiiiHa poGoTta BiamoBimae Bumoram m.m. 6, 7, 8, 9
«llopsimKy NpUCYKEHHS Ta MO30aBleHHS HAYKOBOTO CTYIEHS JOKTOpa HayK»,
3aTBEpIUKEHOro mnocranoBoo Kabinery MinictpiB Vkpainu Bin 17 nucronana
2021 p. Ne 1197, a 1i aBrop Bopon Muxaiino Muxaiinosuy 3aCIyroBy€ Ha

TIPUCYIDKCHHS HAYKOBOI'O CTYyINEHsl JOKTOpa TEXHIYHMX HAyK 3a CHeLiaJIbHICTIO
05.16.04 «JIuBapHe BUPOGHUIITBOY.

1.T.H., pod. /
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