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o¢iLIifHOrO ONMOHEHTA Ha JUcepTaliiiHy poboTy
Bopona Muxaiinia MuxaijioBuya
«KapomiuHi ajoMiHieBi cnJjiaBu 1J1s1 BHPOOiB BiIMOBIAAILHOTO NPH3HAYEHHS
TA NPOLECH IX OepPKAHHA»,
nojiaHy Ha 3/100yTTsl HAYKOBOI'O CTYIeHs JOKTOpa TeXHIYHMX HayK

3a crietianbHicTio 05.16.04 — JIuBapHe BUPOOHULITBO

1. Akmyansnicms memu oucepmauiiuHoi pooomu

Po3BuTOK cyuacHOro marepiajo3HaBcTBa Oararo B 4HOMY OMNMPAEThCS Ha
MOKpAIlleHHs PIBHS MeXaHIYHMX Ta eKcIulyaTalliiHUX BJIACTUBOCTEH IIMPOKOTO
psiny cnnaBiB. OcoOMHWBO aKTyaldbHUM [l€ MUTAHHS TOCTA€ JJs aTtOMIHIEBHX
CIUIaBiB, fKi € JyKe BaXIMBHUMH JUIS Cy4acHOTO MAalIMHOOYIyBaHHS. I[XHe
BUKOPUCTaHHS [Ulsi BHPOOHWITBA JeTajeid JBUIYHIB J03BOJS€ 3HHU3UTH Macy
MalllMH Ta MEeXaHI3MIB, a TaKOX 3JelIeBUTH BUPOOHHULITBO.

HaykoBo-npakTuuHi 3ajayi, NoB’s3aHi 3 MiJABUILEHHSIM PIBHI MeXaHIYHHX
BJIACTUBOCTEH, BUCOKOTEMIIepaTypHOI MILIHOCTI, )KapOMIILHOCTI Ta KapOCTIHKOCTI
aJIIOMIHIEBUX CIUIaBIB HajleXaTh J0 HalOiIbIl akTyalbHHMX, Ha L0 BKa3ylOThb
JOCII/DKEHHs BIZIOMMX CBITOBHX HAyKOBLIB JIMBAPHOIO Ta MaTepialo3HaByOro
cinpamyBanHs — D. Raabe, R. Molina, J. Rakhmonov, Z. Sims, K. Knipling,
F. Czerwinski, D. Bolibruchova, A. IlpuryHosoi, A. bepesinoi, C. beiikosa,
B. Ma3zypa Ta iHIIuX. |

Haii6inbm BifoMi cydacHi pilleHHs y po3poOKax jKapOMilHHX allOMiHIEBHX
criaBiB 0a3ylOThCsl Ha 3aCTOCYBaHHI 0araTOKOMIIOHEHTHHMX CIUIABiB 3 BHCOKUM
BMICTOM TYrOMJIaBKUX €JIEMEHTIB, 3aji3a Ta KpeMHilo, 110, B CBOIO 4Yepry,
0o0yMOBJIIOE€  3acTOCYBaHHs  OararocTaaiiHUX, BHCOKOBapTICHMUX 1  4acTo
HU3BKOIIPOJAYKTUBHHUX IMPOLECIB OJIePIKaHH FOTOBUX BUPOOIB 3 TAKUX Martepialisb.
Yepes ne Bce Oinbuioi akTyanbHOCTI HaOyBae yAOCKOHAlEHHS Ta PO3pOOJIeHHS
JIMBAPHUX JKAPOMILIHUX AlIOMIHIEBUX CIUIABIB, 110 J03BOJISE OJEPIKyBaTH BUPOOH
BIANOBIJAIBHOIO  NpPHM3HA4YeHHSA OiMbII MPOCTHM |1  BHUCOKOIPOJYKTHBHUM
CIocoOOM — JIUTTSIM.

BianosiaHo, nocnikeHHs CTPYKTYpPHO-(DA30BUX XapaKTEPUCTHK, (Pi3HUHMX
MEXaHIYHMX 1 IMBAPHUX BIACTUBOCTEH HOBHX XKAPOMIILHUX JTMBAPHHUX AIOMIHIEBHX
CIJIaBIB € BaJKJIMBOIO Ta aKTyaJIbHOIO HAYKOBO-MIPUKIIAJHOKO 3a1a4ero.
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2. 36'a30k pobomu 3 HayKoeuUMU RPoOZpaAMaMU, RAGHAMU, MEMAMU

bararorpanHicTh TEOPETHYHOTO, METOAMYHOIO i IPAKTHYHOTO MiJAXOIiB,
peani3oBaHMX B JMcepTauiifHiil poGoti M.M. Bopona, niaTBepmkyerscs i
3B’S3KOM 3 BEJIMKOIO KiJIbKICTIO BHKOHAHHMX MPOTATOM OCTaHHIX JIeB’ATH POKiB
y ®i3uKo-TexHONOriyHOMY iHCTHTYTI MeraniB Ta cnnasie HAH VYkpaiuu
HayKOBO-10CHIAHUX poOiT, ae BiH OyB BMKOHaBLEM Ta BiANOBigalIbHUM
BuKoHaBlUEeM: «Ilponecu popMyBaHHS CTPYKTYpH i BAACTUBOCTEN allOMiHIEBUX,
MarHi€BUX I THTAHOBMX CIUIABIB IIPH KOHLEHTPOBAHOMY HArpiBaHHi pPO3ILIaBY,
SKHA TepemilyoTs y Bakyymi» (Ne JIP 01170002601, 2016-2019 pp.);
«JlocnimkeHHss mnpoueciB MikpoJeryBaHHs | MoOAW(iKyBaHHS KOITbOPOBUX
CIUIABIB CHHTE30BaHUMHM (Da3aMM Ta peareHTaMH B Pi3HOMY arperaTHOMY CTaHi»
(Ne TP 0120U100614, 2020-2022 pp.); «JlocnigkeHHs KpucTanizauii crjiasis 3
BUKOPUCTAHHAM TeMIlepaTypHO-KIHeTUYHUX Ta MIJI-niii Ha Meran IHUTHX
3aroTiBok» (Ne JIP 01220000617, 2022-2024 pp.); «CTBOpeHHs i
BIPOBA)KEHHS Y BUPOOHMLITBO HOBITHIX MPOLECIB OIepKaHHS KOHCTPYKIIIHHUX
MaTepialliB Ta JUTUX BUPOOIB 3 JIErOBaHUX AJIOMIHIEBMX 1 3a/1i30BYrieLeB1X
CIUIaBIB 3 BMKODMCTAHHSAM BaKyyMy, €JE€KTPOMArHiTHHX Ta TeMIlepaTypHO-
JMHAMIYHMX il Ha MeTan /s BHCOKOTEXHONOTIYHOI TeXHIKH MOABIHHOIO
npusHauenns» (Ne JIP 0123U100787, 2022-2024 pp.); «PyHnamMeHTalbHi
OCHOBHM 1 CTBOPEHHS HOBITHIX INpOLECIB OJepKaHHS 3 alIOMiHIEBHX CIIaBiB
JIMTHX Ta KOMIO3MUIWHMX MaTepialiB, 3 BHKOPHUCTAHHSIM KOHLEHTPOBAHHX
JUKepes HarpiBy 1 TepMOKIHETMYHHX il Ha Ppiakuii MeTan Ta npu Horo
TBepAiHHi» (Ne JIP 01210111989, 2023-2025 pp.). Iliax kepiBHHUTBOM
AMCEPTaHTa BUKOHYBAJTKCh TEMHU IIPOrPaMHO-11JILOBOI Ta KOHKYPCHOT TEMATHKH
HAH Vkpainu — Haykoso-nocnigui po6oru monoaux yuennx HAH Vkpaiuu
«CTBOpEHHs HayKOBO-TEXHOJIOTIYHHX 3acaj OTPUMAHHS AMCIIEPCHO-3MiLIHEHHX
JIUTHX KOMIIO3UUIAHMX MaTepiaiB 3 BAKOPUCTAHHIM KOHLEHTPOBAHUX JKepel
HarpiBy» (Ne JIP 0119U102363, 2019-2020 pp.); «CTBOpeHHS! KOMIIEKCHHX
MOAH(IKaTOPiB Ta po3poOKa NPUHLUIIB MOAU(IKYBaHHS BTOPHHHHMX CHIIYMiHIB
AU MiABMINEHHS iX SKOCTI Ta PpIBHA MEXaHIYHHX  BJIACTHBOCTE»
(Ne TP 0121U111989, 2021-2022 pp.).

3. Cmynine 00rpynmosanocmi Haykoeux non0dicensb, GUCHOGKIE |
pekomenoayii, chopmynvoanux y oucepmauii, ma ix 0ocmosipnicme

B nuceprauii Bopona M.M. oBHOIO Mipo0 PO3KPUTO TeMy JOCIiKeHb Ta
chopmynpoBaHO MeTy 1 3amaui. HaykoBi MONOXEHHsT Ta BHCHOBKH poboTH
IPYHTYIOTbCSL Ha (yHAaMEHTalbHUX | NPUKIAJHUX MPHHIMNAX (Bi3UUHOrO
MaTpepiallo3HaBCTBa, METal03HABCTBRA, TeOpii (pa30yTBOPeHHs, Teopii Ta MPaKTHKH
TMBapHOro BuUpoOHWUTBAa. OnepxkaHi JaHi BHCOKOIO MipOK0 KOpPEIOTh i3



BMCHOBKAMHM 3aKODJOHHHMX JOC/iAHHKIB Ta IOMNOBHIOKTH IX. JIOCTOBIpHICTB
HABEJEHMX pe3yJbTaTiB MiJATBEPUKEHO BUKOPUCTAHHAM CYYacHUX METO/IB
JOCHi/KEeHb: ONTHYHOIO Ta ENEKTPOHHOK MIKPOCKOMi€l0, JAU(epeHLIHHOI0
CKaHYBaJIbHOIO KaJIOpHUMETPIEIO, JTFOPOMETPIE€LO, PEHTTEHIBCHKOIO
nM(pakTOMETpPi€0, IIOPOMETPI€l0, BUIPOOYBaHHAMH Ha  CTAHAApTHY Ta
BHCOKOTEMIIEPATYpHY MIIHICTh, @ TaKOX 3aCTOCYBaHHAM psilly CTaHIapTHUX
3araJlbHONIPUHMHATUX METOAWK, y TOMY 4YMCJIl — JUIs BU3HAYEHHs JIHBApHHX
BJIACTMBOCTEH JOCTIPKYBaHUX CIUIABIB.

Pe3ynpTaTu auceprauii NpeICTaBlIeHo Ha MiXKHAPOJIHUX HayKOBO-TEXHIYHHIX
Ta HaykoBo-TipakTHYHKMX KoH(pepeHuisx: XIV ta XVI Bceykpaihcbka HayKoOBO-
npakTHuHa KoHpepenuis «CreriansHa MeTanypris: BYOpa, CbOTOJHI, 3aBTpa».
Kuie, HTYY «KITI» (2016 T2 2018); IV International scientific conference «material
science, nonequilibrium phase transformations», Varna, Bulgaria (2018); X 1 X111
MixHapoaHa HayKoBO-nipakTH4Ha KoH(epeHuis «Hopi marepianu i TexHosorii B
MairnHoOy1yBanHi», Kuis, «KIII im. I. Cikopeskoro» (2018, 2021 ta 2022); XV,
XVI rta XVII MixHapoaHa HayKOBO-pakTH4YHa KoOHGepenuis «Jlutso.
Metanypris» (2019-2022, 2024); KondpepeHLis MOJOAMX HAYKOBLIB 3
MaTepiajo3HaBcTBa Ta imkeHepil nosepxHi MSSE-2019 ta MSSE-2021, m. JIbBIB
(2019, 2021); VII Ta VIII Mixunapoana kondepenwis «IlepcrnekTUBHI TeXHOIIOTI,
Matepiaiu i o6/aHaHHs y THBapHOMY BUpoOHUUTBI». Kpamaropesk (2019, 2021,
2023); METAL 2020 - 29th International Conference on Metallurgy and Materials,
Czech Republic, Brno (2020); VIII HaykoBo-npakTHiHa KOH(EepeHLis MOJIONX
BYEHMX «HOBI TexHouorii i MaTepianu y MamnHoOy 1yBanHi», KuiB-Cuvaska (2020);
81 Mixnaponna HaykoBo-nipaktuuHa KoHdpepeHuis «I[Ipobnemu Ta nepcreKkTHBHU
PO3BUTKY 3alli3HUYHOTO TpaHcrnopTy», M. Juinpo (2021); Kondepenuis monoaux
BueHMX «|HHOBALiHHI Ta TEXHOJIOTIUHI pillIeHHs B HAYKOBO-IOCIIIHUIIBKIN pobOTI
mosnoaux BuyeHux BDOTIIM», «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).

I[lpakTH4Hi pe3yabTaTH AMCEpTallii MiATBEPIKEHO MaTeHTOM Ha BHHAXif i
MAaTEHTOM Ha KOPMCHY MOJEjb, @ TAKOX aKTaMH BIPOBADKEHHS Ta MPOMHCIOBOI
nepesipku Ha TIpAT «®EJ[ ta TOB «Ykpcnenmam». TeopeTnyni pesynbrari
nuceprallii Biposaukero y HapdanpHuit npouec HH IM3 im. €.O.Ilarona HTYY
«KITI im. Iropst CikopcbKoro.

4. Cmpykmypa ma 3micm oucepmauii
JlucepraliiHa poboTa CKIagaeThesi 31 BCTYNY, CeMM PO3JLIB, 3arajlbHHUX
BMCHOBKIB Ta JBOX IOAATKIB. 3araibHuii 00'eM auceprailii ckianae 358 CTOPIHOK, a
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il OCHOBHMH TEKCT BHKJIaJeHO Ha 346 cropiHkax. [lepenik BHKOpHUCTaHOI
niTepaTypu MicTUTh 369 HaiiMeHyBaHb. B poGoTi HasiBHI Bl HeOOXiAHI cTPyKTYpHI
€JIEMEHTH, pPerjiaMeHTOBaHi BUMOTaMH 10 o(opMIIEHHs AMcepTalii Ha 3100yTTs
HAyKOBOI'O CTYIIEHIO JOKTOpa HayK.

¥ BCTymi aBTOPOM HaBeIEHO apryMeHTH, SIKi JOBOJSATh aKTyallbHICTh pOOOTH,
c(hOpMyILOBaHO MeTy 1 3aia4i JOCIiIKEHHS, BHCBITIEHO HAYKOBY HOBHM3HY |
MpaKTHYHE 3HAYEHHsI OJePXKaHMX pe3y/bTaTiB. Takok rMmokaszaHo 3B’S30K pOOOTH 3
HaYKOBHMH Te€MaMM Ta 3a3Ha4eHO OCOOMCTHH BHECOK 3a00yBaua BiJHOCHO
myOikauii, B SKAX BUKJIaJeHO OCHOBHHUM 3MiCcT poOOTH, i Ki 10BOAATHL anpobailito
pe3yNbTaTiB  JOCHIPKEHb HAa BITUM3HSHUX Ta MDKHApPOIHHMX HAYKOBOMX
KoH(epeHUisx. BkazaHo naHi II010 CTPYKTYpH Ta 3MICTY AMCEpTALlil.

Y nepwmomy po3aijii aBTOpOM BHKOHAHO aHATITHYHHWH OIJIsA HaiOiabIl
aKTyaJlbHUX Ta BaXKJIMBHX CBITOBHMX JOC/II/DKeHb 3a TEMATHKOK AHCepTalliiHOl
pobortu. IlocninoBHO chOpMyTBOBAaHO aKTYalbHICTh MUTAHHS [1iIBMILEHHS
BMCOKOTEMIIEPATYPHOI MILLHOCTI Ta JKapOMILIHOCTI alFOMiHIEBHX CIIABIB, 30Kpema
— JINBAPHUX Ta OCOOIIMBO TUX, 1110 BUKOPUCTOBYIOThCS B HaMCYYacHilIii TexXHilli Ta
BHpOoOax BIAIMOBIAJIBHOTO MPU3HAYEHHS.

[IpoBeneHo aHamITUYHI JMOCTIIKEHHS, B pe3yJbTaTi SKMX BCTAHOBJEHO
FOJIOBHI IPUHLMITY CTBOPEHHS )KapOMILIHMX CTUIABIB i HA OCHOBI 11Or0 MO0y 10BAHO
rinoTe3d ILIO0J0 MOXJIMBOCTI JOAATKOBOrO MiJABUILEHHS BHUCOKOTEMIIEPATYPHHUX
MEXaHIYHHX BJIaCTUBOCTEH amfoMiHieBHX cruiaBiB. OKpeMo BH/IIIEHO BaJIUBICTh Ta
BHCOKY JIOLIBbHICTh BUPILICHHS [[LOTO MUTAHHS caMe JUIsl JIMBAPHUX aTIOMiHIEBUX
CILIABIB, 110 MAa€ BUCOKY €KOHOMIYHY i TEXHOJIOTYHY JOLIIBHICTD.

Posrisinyro metoau i ciocobu diznuHOT 00poOKH ANFOMIHIEBUX PO3IIABIB,
moaudikyBaHHs, nedopMaLiifHOl Ta TepMiyHOT 0OPOOKH CIIaBIB i JESKHUX (HIINX
€rnocobiB BIUIMBY Ha CTPYKTYPHO-(a30BHil CTaH Ta, IK HACJI0K — HA MEeXaHiuHi i
eKCIlTyaTaliiHI BIaCTUBOCTI JOC/IKYBAaHUX MaTepialib.

Ha ocHoBi mposeneHoro anainizy chopMyibOBaHO MeTy auceprauii Ta
BM3HA4YE€HO BITMOBI/IHI 10 Hel 3a/1a4i J0CIiKEHb.

Y apyromy posaijgi onucaHO eTamM i Mpouec NpoBeIeHHS J0CI]iKeHb,
repesliiyeHo Marepialii, TeXHOJIOrYHe 1 aHajdiTHYHe oOJagHAHHS, TeXHOJOTiuHI
MPOLECH, & TAKOK METOLUKH IIPOBEJICHHS €KCIIEPUMEHTIB 1 TOCHIIKEHb.

PoboTa xapakTepH3yeTbcsi BENMKHM €KCIIEPUMEHTAIbHUM MiAIPYHTAM Ta
JIOTTYHUM I IOCITIIOBHHUM ITiIX0/I0M MIPOBEAEHHS JOCIIIKEHbD.

BHUCBITIIEGHO BHKOPHUCTAaHHS  BEJIMKOI KIIBKOCTI  CYy4acHHMX  METOJiB
JIOCIIKEHHb, fAKi Oy/n0 NMpoBeeHO Ha CydacHOMy o6iagHaHHi, o 3abesneuye
Pi3HOCTOPOHHICTB, TOBHOTY, TOUHICT i JOCTOBIPHICT A0CHIAHMIBLKUX AaHKX. By1o
BHUKOPMCTAHO HACTYNHI METOAM MAOCJI/DKeHb: pPeHTreHiBchbka pamiorpadis uis
BU3HAYEHHs Ne(QEeKTHOCTI 3pa3KiB,  pPEHTreHOMIYOPUCLEHTHMH Ta ONTHUKO-



eMiCiiHMI MeToIM BU3HAUEHHs XIMIYHOrO CKJIaAy CIUIaBiB, ONTHYHA MeTallorpadis
Ta €JEeKTPOHHAa MIKpPOCKOMisi 3 MOXIUBICTIO TmpoBeneHHs EDX-ananisy,
PEeHTreHIBCbKa AUpaKTOMeTpis, TepMiYHMHA aHami3, audepeHLiiHa cKaHyioua
KaJOpUMETpis, TIOPOMETpis, MiKpOTIOPOMETpis i AMIaToMeTpis. XapaKTepHUCTHKH
MILIHOCTI Ta MJIACTHYHOCTI CIUIaBiB 3a KiMHaTHOI TemnepaTypu Ta npu 300 °C i
JIMBApHI BIACTMBOCTI BU3HAYATIH 33 CTAHJIAPTHUMHM METOTHKAMH.

Tperiii po3ain guceprauii NpUCBAYEHO po3poOLll HOBOIO TEXHOJIOIHHOIO
pillIeHHs, 110 J03BOJISIE OJIEP)KYBaTH allFOMiHIEBI JIiraTypH, siki MOXYTb MICTHTH
5-20 % mac. aktuBHuX i TyromtaBkux MetaniB (Ti, Zr, Cr, V, Mo, W, Hf),
AJIFOMIHIAM SIKUX Y CKJIa Il JIiraTyp 4acTo MatoTh Ha/I3BUYAHO BUCOKY AUCTIEPCHICTD
Ta MOXYThb 3HaXOJUTHCh B MeTacTablIIbHOMY CTaHi.

Po3zin MICTUTH pe3ysbTaTH JOCIIKEHb MPOLECY OJEPIKaHHS 3a3HauYeHMX
OlHapHUX Ta TMOTPIHHMX Jiratyp, OCOOJIMBOCTEH TXHBOTO 3aCBOEHHS Ta
MOJAM(}IKYIOUOro BIUIMBY. BH3Ha4eHO BIUIMB TPUBAIOCTI  3HAXOKEHHS
mMoaudikaTopa y po3Iuiasi Ta LIBHIKOCTI OXOJIOKEHHS MOIU(DIKOBAHMX PO3ILIABIB
M Yac KpucTanmizauii Ha CTPYKTYpPHO-(a30Bi XapaKTepUCTHKH BWJIMBKIB
KapoMilHUX crutaBiB AK8M3 ta AKSM4. Jlns mpukiany, 3aCBOEHHsS Iiratypu
Al-10Mo y cnnaBi AK8M3 noBHicTIO BigOynocs 3a 5 XBUIHH MPH TeMIeparypi
740+10 °C. TloBiibHE OXONOMKEHHS MOAM(IKOBAHOTO pO3IMJIaBy He Aallo
MPOSIBUTUCS 3epHONOAPIOHIOOUINH 1ii MoniOAeHy 1 3MICTHIO HOro BIUIMB Ha
MoaudikyBaHHs 3anizoBMicHUX (a3. HatomicTs, Oi/blI iHTEHCHBHA KpHCTali3allis
3a0e3neyunsia pIBHOMIpHHUH Ta CUITBHUH BIUTHB MONIOEHY | Ha 3epHONOAPIOHEHHS |
Ha MOAM(IKyBaHHS 3a71i30BMICHUX (a3.

AHanoriuHo OyJ0 JOCHIDKEHO 3aCBOEHHS KOMIUIEKCHHMX JIraTyp Ta
BCTAHOBJIEHO, IO MMOEJHAHHSA B IX CKJIal €JeMeHTIB, L0 MarTh 3 aJIOMiHIEM
MEpUTeKTUUHUA TUn aiarpamu  cra”y (Ti, Zr) He 3aBkA¥ NPUBOIUTL 0
e(eKTHBHOrO MoJU(iKyBaHHS Yepe3 HEPO3UMHEHHS KOMIUIEKCHMX CTabiTbHUX
IHTEpMeTaliliB Ta IXHIO B3aEMOJII0 3 KOMIIOHEHTaMH po3riaBy. HartomicTs,
KOMITOHEHTH KOMIUIEKCHUX JIraTyp 3 €BTeKTHYHHUM THUIIOM JiarpaMd CTaHy 0
BIJIHOLIEHHIO /10 anmoMiHilo, (Fe, Mn) po3unHsOThCS e(eKTHBHO, HABITh SKIIO B
niraTypi BOHM 3HaxO/sThCsl B CKJIaJli TYroluiaBKux ¢as.

YerBepTHi PO3AiJ BUCBITIIIOE OKPEMHUH Ta CYMICHHUH BIJIMB MIKpOA00aBOK
Co, Cr, V, Mo, Ti, Zr, Ni Ta La (cymapHo no ~0,6 % mac.) Ha CTpyKTypy Ta
BractuBocTi criaBy AlSi9Cu3 (AK8M3, AK9M2). B posaini Takok mpoBeieHo
MOPIBHSHHSA MIAXOJAIB Ta pe3ylbTaTiB JUCEpPTALidHOI POOOTH 31 CXOKHUMH
3aKOPJOHHUMH JIOC/I/DKEHHSIMH, Ta II0Ka3aHo, IO 3alpoNOHOBAaHWH [MiJ1X1/1
3a0e3neydye 3HUKEHHs HEOOXiZAHOro BMICTY MOAM(IKATOpiB MpubIH3HO BBIYi 3a
paxyHoOK ix Ol1b11101 KiTbKOCTI Ta CHHEPTeTUYHOTO BILIHBY.
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B pos3zini onucaHO BaXJIMBE CIOCTEPEKEHHS PO PEryJIOIOUMi BIUIMB
KoOanbTy, SKMH npu HM3BKOMY BMicTi MoaudikaTopiB 3anizoBMicHMX a3
3a0esmnevye iX Mepeposoi, o NPU3BOAUTH [0 30iAHEHHS TBEPAOro PO3UMHY Ha
OCHOBI alIOMiHiI0 MapranueM abo BaHajgiemM. B iHmoMy Bumazky, KoJju
MOAM(DIKATOPIB 3ali30BMiCHMX (ha3 BHcTayae, BiH yacTille BHCTYNae B POl
moaudikatopa dasu Al,Cu B ckiai eBTEKTUKH.

Busnaueno HaWOLIBIL JIOLIJIBHI CXeMH 0araTOKOMIIOHEHTHOTO
MOJM(IKyBaHHSA 3 TOUKH 30pY IiABUIIEHHS MiLIHOCTI CIUIABY B LIMPOKOMY iHTepBali
Temreparyp. Jlis HalOIbII BAaKX 3pa3KiB IPOBEAEHO KOMIIJIEKCHI 1OCTIKEeHHS
Ta MOKa3aHOo, M0 3aBAAKM 0araTOKOMIIOHEHTHOMY MOIHGIKYBAHHIO B CIUIABI
BJIaJ1OCs 301IBIIMTH BMICT IIEPBHHHUX 3a/1i30BMiCHUX (a3 3a paxyHOK 3MEHIIEHHS
KIJIBKOCTI eTarniB OpMyBaHHs €BTEKTHYHHUX CKJIAJOBHX.

Y m’stomy posaimi auceprauii OmMcaHO AOCHIIDKEHHS [PUHIMIIIB
(GopMyBaHHSI CTPYKTYPHO-()a30BHX Ta MEXAHIYHMX XapaKTePHCTHK CIUIaBiB Ha
ocHoBi cuctemu Al-Ni-La B 3anexnocri Bijg ix ximiunoro cknamy. ITpoanasnizoBaHo
TE€XHOJIOTI4HI 0COOIMBOCTI MPUTOTYBAHHS Ta JIATTS €KCIIePUMEHTATbHUX CIUIaBIB, a
TaKO’k BU3HAYEHO BIUIMB MIJABUILIEHAX TEMIIEPATYp €KCILTyaTalii Ha IX CTPYKTYPHY
CTablIBHICTb Ta MeXaHiYHi BJACTHBOCTI.

B xoxi nocnimkeHp BH3HAUEHO TEXHOJIOTIYHI OCOOJIMBOCTI MPUrOTYBaHHS
pO3ILIaBiB BKa3aHOi cucTeMu. [TokasyioTs, o 31 301IbIIEHHSIM BMICTY HiKeIO Mae
[iBUILYBaTHCh TEMIIEpaTypa IeperpiBy po3IiaBy i 3HaXoAUTUCh Ha piBHI 800 °C
Ta BHILe. SIKIIO npyu 3BMYaliHIH 115 GaraTboxX anOMiHIEBHX CIUIABIB TeMmepaTypi
posnnaBy 6u3bko 750 °C rapaHTOBaHO YTBOPIOBAIKMCH K1acTepu 060X (a3, To npH
800 °C i Buule, aNFOMiHIJ HiKeJIO HIe HE YTBOPIOBABCcA. B Toif ke uac, alfoMiHiz
JIaHT@Hy XO04Y I YTBOPIOBABCS, ajleé aKTHBHO HE 3POCTAB, 110 MOB’S3aHO 3 BEIHKOIO
pisHuLero (4 mopaaku) koediieHTiB Audy3ii TaHTaHy Ta ATIOMIHIIO B HiKeJ.

OnTuManbHUMH KOHUEHTPALIsIMH  JTOCII/DKYBAHUX CIJIaBiB Bi/IIOBI1au
Onmu3bKi 10 eBTeKTHYHMX crmaBu Al-(2-5)Ni-(11-16)La (% wmac.). ITposenenHs
IXHBOrO  JI0JaTKOBOTO  JIETYBAaHHS J03BOJIWIO CYTTEBO MiJIBUIMTH  piBEHb
MEXaHIYHMX XapaKTePUCTHK, BHUCOKOTEMIIEpPATYPHOI MILHOCTI Ta TepMiuHOI
CTablIBHOCTI CTPYKTYpPHO-(A30BHX XApaKTEPUCTHK | MEXaHiYHMX BJIaCTHBOCTEH
CIUTaBiB y IIMPOKOMY iHTepBasii Temmepatyp (10 300 °C).

BaxuBO Bia3HAa4YNTH, 110 JOAATKOBE JIETyBaHHs OYJIO PO3PAXOBAHO TAKHM
YMHOM, 100 He MOTIPIIMTH JIMBApHi XapaKTePUCTHKHU CIJIaBY 10 BiJHOIIEHHIO /10
€BTEKTUYHOIO TPUKOMITOHEHTHOTO, LIO JI0BEIEHO pe3y.IbTaTaMu JudepeHLiaTbHO]
ckaHyro4ol kanopumerpii. Tak cnnaB Al-SNi-12La nposisisie 4iTky ABOCTaifiHy
KPHCTani3alilo eBTEKTHKH B iHTepBaimi Temmepatyp ~625-600 °C. Jlns crnnasy
Al-4,3Ni-10La-1,2Cu-1,2Mg-1Si ueii inTepBan € ByXKYMM Ha KilbKa Ipajycis, a
MOro eBTEKTHKA 3a XapaKTepoM KpUcTasizalil HabauKaeThes 10 noTpiiuoil. Takoxk
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MOXXHA TO0Aa4YMTH, 110 B OLIBII JIETOBAHOIO CIUIABY TEMIIEPATYPH COJiAyC Ta
JKBIYC € HIWKYUMHU npubiu3Ho Ha 10 °C, HiXK B TPhOXKOMIIOHEHTHOro, ajie ix
IHTepBAIM KpUCTaNTi3allii € MalkKe OJHAKOBUMH.

Y wocromy po3aiai auceprauii npoBesieHO DOCTIIKEHHS, SKi Malyd Ha MeTi
CTBOPEHHs PIBHO3HA4YHOI 3a KOMIUIEKCOM BJIAaCTHBOCTEH, ajie Oinpll jeuieBol
anbTepHATHBH crmiaBaM cucteMu Al-Ni-La mimsixom CTBOpeHHs! JIMBapHHX
KOMIIO3HUIiH HAa OCHOBI QIOMIHIIO 3 €JIeMeHTaMH, 110 MAlOTh 3 HUM eBTEKTHYHH
THN (a3oBUX JiarpaM Ta 3[aTHI YTBOPHOBATH BOJOKHMUCTI TEPMIi4HO CTabiNbHI
inTepMmeTanian Ha ocHoBiI ananisy psay dasoBux jiarpam craHy antoMiHi€BHX
cucTeM OOrpyHTOBaHO BMOiIp OararokoMnoHeHTHOI cucteMu Al-Fe-Mn-Ni sk
MEePCIEeKTUBHOI JIJIs pO3pOOKH KApOMILIHUX JIMBAPHUX CIUIABIB.

B Xoxl mpoBeneHHs €KCNEPUMEHTIB i JOCHIKEHb OJEpKaHMX 3Pa3KiB y
JIMTOMY CTaHl Ta IiciAs TPHBAJIOrO Bimany, OyJ0 BCTAHOBIEHO, [0 B
MIKpOCTPYKTypi cmiaBiB Al-Fe-Mn—Ni GhopMyeThcsi eBTeKTHYHUI KOMIIEKC 3
BOJIOKHMCTUMHM HAaHOPO3MIPHUMH IHTEpMETalilaMH, CTIMKHMH 10 KoaryJjsiii Ta
PO3YHHEHHS MPU TPUBAJIOMY BUCOKOTEMIIEPATYPHOMY BILIMBI.

Bysno BusBIeHO 1 onMcaHO mepeBard Ta HENOJIKM €KCIIEpPMMEHTaIbHHUX
CIIaBIB PI3HOTO CKIady, OCHOBHI 3 SKMX MOJSTald B TOMY, IO BCI BOHH
POJIEMOHCTPYBAJIM CEPENHIM PIBEHb MILUHOCTI Ta BUCOKY TIACTHYHICTh. Takum
YUHOM OyJ]O BHPIIIEHO AOJATH XPOM Ta KOOAIbT B SKOCTI TBEPIOPO3UMHHMX
3MILHIOBAYIB, AKi Ha psjy 3 MapraiieMm CHPHSIOTh YTBOPEHHIO JIHCIIEPCHHX
TepMOCTaOUIbHUX IHTEpMeTaliiB B altoMiHieBi Martpuui. B pesynpraTi 6Gyno
Mi/IBULLEHO BUCOKOTEMIIEpaTypHy MILHICTE crasiB (10 85 MITa nipu 300 °C), aze
IX MIACTHYHICTB 30€piriacst BACOKOIO, 110 HEJOMYCTHMO IS XKAPOMILHUX CIUIaBiB.

Honasanns mo 1% Mac. Mifi Ta Martioo 10 CKJIaay e€KCrepuMeHTalbHOIo
criaBy - Al-1,5Fe-1,2Ni-1,1Mn-0,45Cr—0,25Co, a Takox naedopmaniiina Ta
TepMivHa 00pobKa TakMX CIJIaBiB IPU3BEINO JIO CYTTEBOrO IMiJABUIIEHHS Mil[HOCTI B
mexkax 180-250 MIla ta nano MOXIMBICTB PerylOBaTH IJIACTHYHICTB, IPOTE B
YMOBaX BUCOKHMX TEMITEpATyp CIJ1aB 3MIHIOE CBOT BIACTHBOCTI i HOT'O MIaCTHYHICTE
Moxke csirati Oinbiie 15%. JlonaBaHHs B SIKOCTI JIETYFOUMX €1€MEHTIB KPEMHIlO Ta
JiTito 6€3 y4acTi MarHito Ta Mifi 103BOJHIIO 3HM3MTH MIACTHYHICTB criiaBy 10 0,5-
1,5% B inTepBani temnepatyp 10 300 °C. Takox 6yno 36epexeHo i crabinizoBaHo
MILHICTB, siKa OGyiia Ha piBHi 100-130 MIla npu KiMHatHi# Temnepatypi Ta 90 MITa
npu 300 °C.

Ceomuii  posain  nuceprauii MICTHTh [JaHi BM3HAYEHMX JIMBapHHUX
TEXHOJIOTIYHMX MapaMeTpiB Juisi HalOUIbIl BAAIMX 3 4UCIa  OJEPKaHHUX
eKCHEePUMEHTANbHUX  CIUIaBiB. B HBbOMY TakoX TIpHBENEHO MOPiBHAHHSA
BUCOKOTEMIIEPATYPHOI MILIHOCTI HaHOINbII MEPCeKTUBHUX €KCIIEPMMEHTAIbHUX
CIUIABIB 3 JIEIKUMU BiTOMHMH JKAPOMIILIHUMH KOMIIO3HUIIAMH Ha OCHOBI aJTFOMiHi0.
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OnepsxaHi 3HaYeHHS BHCOKOTEMIIEPATYPHOI MIl[HOCTI €KCIepUMEHTalbHUX
JIMBAPHUX JKApOMILHUX CIUIaBiB BKa3ylOTh Ha JOCSTHEHHS [OCTaBJIEHOI METH Y
po3poOeHH] TaKUMX KOMITO3HLIH, sfKi O MOINIM KOHKYPYBAaTH i3 CY4acHHUMH
HaMOLIBII MePCIIeKTUBHUMHE CIITAaBAMH aHAJIOTIYHOTO THIlY, 110 BUPOOISIOTHCS 32
IHIIMMHM  TeXHOJIOTissMH. [lOKa3HMKH BHMCOKOTEMIIEPATYPHOI MiIlIHOCTI JESKHMX
3pasKiB, AKi 0YyJ10 oiepXKaHO B X0O/li BUKOHAHHS JOCIiKeHb, € Ha 60-90% BUIIMMH
3a TMOKAa3HUKK OLIBILIOCTI HAaHOMMKUMX, Y TOMY HHCIi MPOMHCIIOBUX, AHAJIOTIB.
BucokoreMneparypHa IiacTHYHICTb TAKMX CIUIABIB 3HAXOAMTHCS Ha BiANOBIAHOMY
piBHi 6113bKO 2-4%, 1110 TAKOXK € MPUAHATHUM,

BusnauenHs TemneparypHoro Koedili€HTy JiHIHHOrO pO3LIMpPEHHSs
HalOIblI  BAAIMX 3pa3KiB  CIUIABIB  JIONATKOBO  IIATBEPAMIIO  HAiBMILY
MEePCHEeKTUBHICTE Ul 3aCTOCYBaHHS MOJH(IKOBAaHMX CHIYMIHIB Ta CIIJIaBy
pospobiienoro Al-4,3Ni-10La-1,2Cu-1,2Mg-1Si B sikocTi Marepianis 111 BHpoOiB
BI/IOBI1aIbHOTO NPU3HAYEHHSI, SIKi [IPALFOIOTH B YMOBaX IiIBULLIEHUX TEMIIepaTyp.
[Tpuknagm Takux BUpobiB OyI10 0JepIKAHO MEePeBaKHO KOKITBHUM JIUTTAM, a TAKOK
JIUTTAM 1 IOAABLIOK JedopMallieto (CIIaBu Ha OCHOBI cuctemu Al-Fe-Mn-Ni).

3arajibHi BHCHOBKH BiZOOpa)karoTh BCi HAYKOBI Ta MPAKTHYHI MOJI0KEHHS,
BUKJIa/IEH] B OCHOBHMX PO3/liJIaX JUCepTallii Ta JaroTh BUYEPIHY iHDOPMALito 110710
MOBHOTH PO3KPUTTS TEMH Ta BUPIIIEHHS [MOCTAaBICHUX B poOOTI 3a1ay.

Honarku A i B BMmimyrots iHQopMmalio mnpo mnyGikamio pesyabTaTis
JIOCJIJIKEHB, @ TaK aKTH MepeBipKU Ta BIPOBA/DKEHHS ONEPKAHUX pPe3y/bTaTiB y
TIPOMMCJIOBOCTI Ta B OCBITHI# Iporiec.

Huceprauis Bopona M.M. siBisie coboro 3aBepiieHy po6oTy, B sKiil Breplie
OJIepXKaHO psii HOBUX HAyKOBUX Ta MPAKTUYHUX PE3YyJbTATIB i TEXHOJIOTIYHHX
pillleHb, SKi 3HAMILIN CBOE BifoOpaXkeHHs y MOKPALIEHHI iCHYIOYMX Ta CTBOPEHHI
HOBUX JIMBAPHHUX >KAPOMILHMX AJIOMIHIEBUX CIUIaBiB, SIKi MOXYTb €(pEKTHBHO
npautoBatd a0 temrepatypu 300 °C. Tema Ta 3MicT aucepTaiii BianosigaroTh
nacnopty crienianbHocTi 05.16.04 — «JIuBapHe BUPOGHULTBO». 3a 0GOpMIEHHIM
JMcepTallis BIANOBIa€ YHHHUM BUMOTaM.,

5. Haykosea noeusna ompumanux pesyromamis, chopmynbosanux
ROJI0JHCEHD | 6UCHOBKIG

ABTOpPOM  Briepiie po3po0JIeHO TEXHOJIOTiI0  eleKTPOHHO-TIPOMEHEBO]
BHUIUIABKH QIIFOMIHIEBUX JITraTyp 3 BHCOKHM BMICTOM TYIOIUIABKMX 1 AKTHBHUX
mertaiis (Ti, Zr, V, Mo, Cr ta iH.), 1o MictaTh Moandikytoui inTepmeraniani pasu,
Yy TOMY 4YMCJII HEpIBHOBaXKHOI CTEeXiOMeTpii, 3 HaJ3BMYaiHO BHCOKOMO, SIK IS
aJIOMIHIEBHX JliraTyp, AucrepcHicTio 1-5 mkm. [lopiBHAHO 3 KoMepLiiftHHMMU
3pasKaMu, sKi BUIOTOBISIOTH OLbII €HepPro3aTpaTHUMM Ta MEHI eKOJIOrYHHMMU
METOJIaMH 3 MOXKJTMBHM HACHYEHHSM JIOMIIIKaMH Ta [eperpiBoM, HOBa TEXHOJIOTs
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3a0e3neyvye MEHIHI po3Mip iHTepMeTallijliB, IBUJIKE Ta e(heKTHBHIIIEe 3aCBOCHHS
Moau(iKaTopiB Ta MiHIMI3allii0 Yacy MOIU(IKYBaHHS.

Bnepuwe pocnimxeno BmiuB Co, Cr, V ta Mo Ha cTpykTypHO-(hazoBi i
MexaHiuHi xapaktepuctuku criaBy AlSi9Cu3 B ycix komOGiHanisx 100aBok Mnpu ix
cymapHomy Bwmicti 10 0,6 % mac. BcraHoBieHo, 1o Haibuiblle 3pocTaHHS
BUCOKOTEMITEpPATYpHOI MIIHOCTI 3abe3rnedyye KOMIUIEKCHE MOIU(IKyBaHHS 3a
cxemamu: Cot+V, V+Mo, Co+Cr+Mo, Co+V+Mo Ta Co+Cr+V+Mo. [lpu usomy,
KOOanbT Yy JKapOMIIIHUX CHIYMiHaX MOXKe€ BHUKOHYBATH Kepyrouy QYHKIIO:
3MEHIIYBaTH BMICT MapraHll0 B TBEpAOMY pO34YMHI Ta 30UIbIIYBaTH HOro y
3a7i30BMICHUX (a3ax, K0 MOAUGIKaTOpiB 3alli30BMiCHUX (a3 HeIOCTaTHbO IS
dopmyBanHs ¢a3 tuny Al;s(Fe,Mn);Si; 3amicte AlsFeSi. B inmomy Bunaaky Co
moaudikye dazy Al,Cu B ckiajii €eBTEKTHKH, MABHILYIOUH iT TEPMiUHY CTaOUIBHICTS
Ta MO3UTHUBHO BIUIMBAKOYM Ha )KapOMIlIHICTh criniaBy. Lle 103BoIsi€ 3HU3UTH BUMOTH
710 XIMIYHOTO KOHTPOJTFO IIUXTH Ta IIUPILIE 3aCTOCOBYBATH BTOPUHHY CUPOBHHY, 110
€ HaJ3BUYaiiHO BAXJIMBUM /1151 JIUBAPHOTO BUPOOHHUIITBA.

ABTOpOM OYJI0 CYTTEBO PO3IIMPEHO YSIBIEHHS ITPO GOpMYyBaHHS CTPYKTYPHO-
(ha3oBUX XapaKTepUCTUK nuBapHMX criaBiB cuctemu Al-Ni-La, X Tepmiuny
CTaOUIBHICTE | MeXaHiuHl BJIACTUBOCTI, 30Kpema miciss MOAU(DIKYBaHHS TaKUMM
enemenTam sk Ti, Zr, Cr, V ta 1 neryBanss 3a y4acti Mg, Si, Mn, Cu. [lonepeani
JOC/IUKEHHST 1€l CUCTEeMH OOMEXYBaJIHCh I€peBaKHO TPHKOMIIOHEHTHHUMH
3a€BTEKTMYHMMM  crulaBamMu  ©e3  3acTocyBaHHST — MoJu(iKyBaHHS i
TBEPLOPO3YUHHOTO 3MII[HEHHS.

B pesynbrari pocnimkedb crBopeHo HOBI Al-Ni-La craBu, ski 3aBasku
neryBanHi0 Mg, Si, Cu ta Mn 306epiratoth MitHicTh 140+10 MIla ta njaacTU4HICTD
1-1,5 % y nianazoni 20-300 °C. JIna HeMoaudikoBaHUX CIUIaBiB XapaKTepHOIO
3aJIMLIAETHCS HEIIPUMHATHO BUCOKA MIIACTUYHICTD (10 10% 1 Olnblie) mpu 3HWKEHIH
MIIIHOCTI, 1110 MOXe ITPHU3BOJUTH J10 AedopmMalliii geranei mpu Harpisi.

Opnepxano HoBi nuBapHi Al-Fe-Mn—Ni-crinasu, nerosani Cr, Co, Mg, Cu,
K1 micns Jedopmauiitoi Ta TepMidHOT 00pOOKH AeMOHCTPYIOTh MEXKY MIL[HOCTI
230 MIla ra nuiactuuHicTh 5—8 % 3a 3BU4alHUX YMOB Ta MiCJIs TPUBAIOrO BiAMay.

Briepiie npoBeneHO OLIHKY JIMBapHMX BJIACTUBOCTEH (PiJAKOIUIMHHICTD,
TPILMHOCTIHKICTD, TEMIEpaTypH COMiAyC Ta JIKBiIyc, iHTepBaiM KpucTaizallii)
€KCIIEPUMEHTaJIbHUX KapoMilHUX cruiaBiB cucreM Al-Ni—La, Al-Fe-Mn—Ni Ta
KOMIUIEKCHO MoaudikoBaHoro cruiaBy AlSi9Cu3. Ilokazano, mio cruasu 3
HAaHOPO3MIPHOIO BOJIOKHMCTOI) ©BTEKTHKOK IEPEeBUIIYIOTh PiJKOIIMHHICTE
crangaptHux Al-Si—Cu nHa 20 %, HaBiTh Micjs JTOJATKOBOTO JIETYBaHHS, a JUIs
crnaBy AlSi9Cu3 pigkonIMHHICTb 3HHKY€EThCsI Ha S—20 % MpH 3pOCTaHHI KIIBKOCTI
mMoauikaTopiB, ocodnuBo Cr.
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Bnepiue BU3HAYEHO KoedilieHTH TepPMIYHOTO PO3LIMPEHHS
excriepuMeHTanbHuX cruaBiB - Al-Ni-La, Al-Fe-Mn-Ni Tta kommiekcHO
moaudikosanoro cruiaBy AlSi9Cu3 mo 400 °C. [esiki cruiaBu NpakTHYHO He
3MIHIOIOTH PO3MIpiB TNpH HarpiBi, WO PO3LUIMPIOE IX 3aCTOCYBaHHsS LIS
BIINOBIJaJIbHUX BUPOOIB i3 JKOPCTKUMHU N'€OMETPHYHUMH BUMOTaMHU.

6. IIpakmuyne 3HaueHHA 00ePHCAHUX Pe3YT1bmamies

3a pe3ynbTaTaMu AMCepTaliMHUX AochimkeHb Bopona M.M. pospobieno
€JIEKTPOHHO-TIPOMEHEBY TEXHOJIOTII0O TPUTOTYBaHHS AIFOMIHIEBHX JIraTyp 3
BHCOKHM BMicTOM (710 20 % mac.) jeryodux ta MOTu(DIKyrOUuX eIeMEHTIB, cepell
SKMX € TYrorulaBkKi Ta BUCOKOpeakuUiiHi Mertanu. Taki jiratypu MmicTarh Ginbio
JMCIIEPCHI, TMOPIBHSHO 3 aHajoraMu, MoIuQikyroui iHTepMeTanijni (a3, sKi
MOXYTb MaTH HEpPIBHOBaXKHY cTexiomerpito. lle MiHiMi3ye BuTpaTH Hacy Ha
3aCBOE€HHS TAaKHUX JIraTyp, NMOPIBHSHO 3 BIJOMHMH aHajoraMu, Ta 3abesnedye 1X
BUCOKY MOJM(DIKyIOUY 3aTHICTb.

byino  po3poOieHo NpUHUUNN  MYJIBTHKOMIIOHEHTHOTO  €KOHOMHOIO
MOAMGDIKYBaHHS IKAPOMILHMX JOEBTEKTHUHUX CHIYMIHIB JUIS MiABHINEHHS 1X
MEXaHIYHUX XapaKTePUCTHK 3a 3BUYAWHUX YMOB 1 MPH MiABHILEHUX TeMIEpaTypax
no 300 °C. 3anponoHoBaHi pillIeHHs J03BOJISIOTH MIABULIMTH MEXY 3BUYAMHOI Ta
BUCOKOTeMIIEpaTypHoi MifHOCTI Ha 15% 1 20% BiANoBiAHO 1 cipusioTh cTabinizarii
MEXaHIYHUX BJIACTUBOCTEH, OCOONMBO — IITACTHYHOCTI, B YCHOMY iHTepBalli
TeMIIepaTyp eKCIuTyaTarii.

Po3po0ieHo HOBI apoMmilHi JTMBapHi crijlaBu Ha OcHOBI cucteM Al-Ni-La ta
OlIbII JELIEBOr0 i TEXHOJIOTIYHO HPWBAOIMBOrO aHajiora — CIUIaBiB Ha OCHOBI
cuctemMu Al-Fe-Mn-Ni. CtBopeHo pekomeHalii 10 MpoleciB IX MpUroTyBaHHs,
JIeryBaHHs Ta MOJW(IKyBaHHS, 1110 J03BOJISIE PO3IIIAAATH 1X B SIKOCTI )KapOMILIHHX
marepiajiB A8 BHMpOOIB  BiANOBi#anbHOro mpu3HauyeHHs. Taki  crjaBu
XapaKTepHU3YIOThCS HAasBHICTIO B HUX HAHOPO3MIPHOI BOJIOKHHUCTOI €BTEKTHKH Ta
CTPYKTYPHOI CTabiIBHICTIO MPH JOBrOTPHBATIOMY BILTHBI BUCOKHX TEMIIEPATYP.

OneprxaHi HOBI HayKOBI pe3yJibTaT 0yJI0 BUIIPOOYBAHO | BIPOBAIKEHO B HA
[IpAT «DEJI» 1 TOB «Ykpcnenmainy, a TaKOK B HaBYAIbHHUH npotiec [HCTUTYTY
Marepiaso3HaBcTBa Ta 3BapioBaHHs iM. €.0. [Narona HanjonanbsHoro TexHi4HOro
yHiBepcuTety Ykpainu «KIII im. 1. Cikopcskoroy.

7. Ilosnoma 6uUKNA0EHHA OCHOGHUX pe3yibmamie Ooucepmauii &
ONnyOIKOBAHUX NPAUAX

PesynpraTth qucepralii BUKIaIeHO B IIMPOKOMY MEPEiKy HaAyKOBUX BHIaHb.
OcHOBHI HayKOBI Ta MNpPaKTH4YHI pe3y/JbTaTH AucepTauil omyOiikoBaHo B 51
JIPYKOBaHi# 1paui, 3 skux 27 cTaTel y HayKOBUX ()axOBHUX BHIAHHSX, 4 3 KOTPHX
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IHIEKCYIOThCS MIXKHAPOJHUMH HayKO METPUYHUMH Gazamu Scopus Ta WoS, 22 Te3u
fonosized B 30ipkax MaTepiamiB KoHbepeHLiH, 3 AKUX oxHa | iHZEKCYIOTbCS
MIKHAapOJIHUMH HayKOMeTpHYHHMH Gasamu Scopus Ta WoS, 1 matent YkpaiHu Ha
BHHaX1J Ta | maTeHT YKpaiHu HAa KOPUCHY MOIEb.

AHani3 3micty myOunikaliii Bkasye Ha Te, IO BCi HAYKOBi MOJIOXKEHHS i
PaKTUYHI peKOMeHallii AncepTauiitHoi poGoTH BUKIaeHO Y HAyKOBHX BH/IAHHSIX.

8. Moea ma cmunb oucepmauii

Texer muceprauii mpeAcTaBIEHO YKpPaiHCHKOK MOBOIO, 3 JOTPHMAHHSM
npaBuil  OQOPMIIEHHs PHUCYHKIB, Tabiuub Ta (opmyl. ABTOp JOTPUMABCS
3araJlbHOBU3HAHOI Ta MNpPUAHATOI HayKoBOi TepMmiHomorii. Koxen posain
AUcepTalii TeMaTHYHO NPEJCTAaBIsSE 3aBeplleHe HayKoBe JOCHiuKeHHs. Bei
MOJIOXKEHHA HAYKOBOI HOBM3HM Ta BHMCHOBKH IIOBHOIO MipOK) pO3KPMTO B
JMcepTalil, MiATBEPKEHO PHCYHKAMH, aHATI THYHUMH Ta MPAKTHYHUMH JaHUMHU.
Jlucepranis BHKIaJeHa IOTiYHO, MOCHIJOBHO Ta XapaKTEPU3YETHCsS SKICHUM
HayKOBHUM CTHJIEM.

9. luckyciani nonoiceHna ma 3ayeaxcenna w000 oucepmauiiinoi po6omu

9.1 B nitepatypHOMYy Orisiai BeNWKy yBary NpuIiAeHO MO3UTHBHOMY
edexty Bin hopMyBaHHs B allOMiHi€BIN MaTpulli KapoMilHUX CrLIaBiB (a3, sKi
MaloTh KpHUCTaliuHy rpatky Tumy L1, ta D0, a Takox iHTepmeTaniaip 3
METajlaMH, 110 MaloTh HU3bKUH KoedilieHT audysii B amominii. B o6rosopeni
pe3yNbTaTiB HasBHICTb TakuX (a3 y CKIaAi eKClepUMEHTAJbHUX 3DPasKiB
BHUCBITIIFOETbC Maso. HeoOXiqHo O6inbll JeTaqbHO IOSICHUTH, YH BIAJOCH
AOCAITH YTBOPEHHS 3a3HAYEHMX IHTEpMETaliJliB Yy CKIadi JOCIiKyBaHHX
eKCIEPUMEHTAIbHUX 3Pa3KiB.

9.2 3riiHO  METOAMKM  BHIUIABKH  €KCIIEPUMEHTAIBHMX  3pa3KiB
MozudikoBanux criaiB cucteMu Al-Si-Cu, 6yn10 BUKOpHCTaHO Ga30BHit CrIaB i3
MiABULIEHUM BMiCTOM OCHOBHHMX KOMIIOHEHTIB, IO MOJErIIYBAI0 MPUIOTYBAHHS
KOMIJIEKCHO ~ Mozau(ikoBaHux pos3mnaBiB. Ilpu ubpoMmy, Jeski onepskaHi
eKCMePUMEHTAJIbHI 3pa3KM MaloTh BiJIMIHHICTD y CKIIaJi OCHOBHHX JIETYIOUMX
enemeHTiB (Si Ta Cu) Ha piBHi 1-1,5% Mac, a Takox 3amiza i Mapradijo Ha piBHi
0,2-0,4% mac. Yn MOxyTh Taki po36GiKHOCTI B XiMiYHOMY CKIai BIUIMBATH Ha
JIOCTOBIPHICTb  iHTeprpeTaiii — Ofep)KaHWX  pe3y/lbTaTiB 100  BIUIHBY
MOJIM(IKAaTOPiB Ha CTPYKTYPHO-(A30Bi XapaKTEPUCTUKHM i MEXaHI9Hi BJACTHBOCTI?

9.3. Yu MoKke BIIMBATH 3rajaHa BIJAMIHHICTH XiMIYHOIO CKJlaay
CKCNIEPHUMEHTANBHUX  3pa3KiB  Ha PpeNeBaHTHICT AaHuX audepeHLiaTbHOT
CKaHyI0401 KaJOPUMETPil i AKUM YHHOM?
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9.4. Yomy He Oyo MpoBEJAEHO OLIHKY BIUIMBY MiIKpoAe(heKTiB (HapHKIIal
MOPUCTOCT] 3pa3KiB Ta KPYMHHX HEMETalleBUX BKJIOYEHb) Ha MeXaHI4Hl Ta
eKCIUTyaTalliiHl XapaKTepUCTUKU CIUIaBiB?

9.5. MoxuBo JouiasHO Oysio O 10MOBHUTH podoty dpakrorpadiyHUMH
JOCTIIKEHHSIMHU.

9.6. Yomy He mocCTiKyBajdM BIUIMB TEperpiBy pO3IUIaBiB Ha 3aCBOEHHS
Moau}iKaTOpiB, a TAKOXK 3MiHY CTPYKTYPHO-(Da30BUX XapaKTEPUCTHUK i MEXaHIUHHX
BIIACTHUBOCTEH eKCIepUMeHTabHUX CILIaBiB?

9.7. B niteparypHOMY OISl 3rajlaHo 1 OMKUCAHO Oarato pi3HUX CrocobiB
¢izuuHOl 00pOOKU PO3IUIABIB ATIOMIHIEBUX CILIABIB Ta IXHIH BIJIMB Ha JIMBApHI
BJIACTUBOCTI CILJIAaBiB 1 CTPYKTYpPO- Ta (a30yTBOPEHHS, L0 BiI0YBAE€ThCs B HUX MIPH
kKpuctanizauii. YoMy B poOOTI He BHKOPUCTOBYBaTHM MeTOAU (i3H4yHOI 00poOKH
po3ruiaBiB?

9.8. ExcnepumenTtanbHi cruiaBd Ha ocHoBi cuctemu Al-Fe-Mn-Ni
JIEMOHCTPYIOTh 3POCTaHHS TUIACTHYHOCTI MPU BUCOKiH Temmepatypi. X BiaHocHe
BUJIOBXKEHHS Ta 3BYKeHHs Masu 3Ha4ueHHs 1 7% 1 24,5% signosiano npu 300 °C. To
YH MOXEMO MM HA3MBaTH IX JKAPOMILHMMH 1 SKi cepu 3acTOCYBaHHs ISl HUX
MOJKHA 3alPONOHYBaTH?

9.9. TlosicHITE MeXaHI3M HAJIXO/PKEHHs HIKEJO B TBEPAHH PO3UMH Ha OCHOBI
aJIIOMIH110, BPaxOBYIOYH, 1110 HIKeJb B aTFOMiHIT Ma€e Maiike HYJTbOBY PO3YHUHHICTB.

9.10. 3pasku cnnaBy AlSi9Cu3, skuii Oyno moandikoBaHO 3a cxemaMu
Co+tV+Mo 1 CotCr+tV+Mo, nokazaB HaWBMILI 3HA4YeHHsS MILHOCTI Ta
BUCOKOTEMIIEPATYpPHOI MILHOCTI, aje MOAU(IKYyBaHHS TMpPH3BEJIO [0 MaJlHHA
PIIKOIIMHHOCTI pO3ILIaBiB BIAMOBIAHOTO CKIaLy. SAKi pekoMeHaallii Moxe HaaaTH
aBTOP JUISl HIBEJIIOBAHHS LILOTO e(eKTy?

9.11. B tekcTi auceprauii 3ycTpivalOThCsl TABTOJIOTIUHI MOBTOPH TEPMIHIB B
MeXax OJHOro-IBox peueHb (c.145, ¢.228, ¢.229) 1 HeBelWKa KUIBKICTh
opdorpadiyHUX Ta MyHKTyallHHUX TOMMIIOK.

Pa3zoM 3 TUM, BBa)karo, IO 3rajaHi HEHAOJIKH, 3a3HAyeHl 3ayBaKEHHS Ta
peKOMeHallll He 3MEHIIVIOTH BHCOKOI HAYKOBOI Ta TMPaKTUYHOI LIHHOCTI
nHUcepTaliiHol poOOTH.

10. Bionogionicme peghepamy 3micmy oucepmauiinoi pooomu

Pedepar nucepramii 3a CBO€IO CTPYKTYpOH Ta HAMOBHEHHSIM BiAMOBiaae
MarepiajlaM JMCepTaliifHOTo IOCHiDKEHHS Ta BimoOpakae HOro OCHOBHI
pe3ynbTaTH.
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ABTOpedepar CKanaeThes i3 BCTYNHOI YAaCTWHM, B SKii [peicTaBlIeHO
aKTyallbHICTh, METY Ta 3aBJaHHS pPOOOTH, HAyKOBY HOBM3HY Ta MpPaKTHYHY
3HAYMMICTb, OCOOMCTHII BHecok 3m00yBaua Ta iHMOpPMALIO MPO CTPYKTYPY
auceprauii. Lls yacTuHa noBHicTIO BiANoOBiae BCTyNHiNW yacTMHi auceprauii. B
OCHOBHOMY TEKCTI aBTOpe(epaTy MpeACTaBICHO CTHCIMN OIJIS YCIX po3JiniB
JIMCepTalll, B AKOMY PO3KPUTO MOSICHEHHSI YCIX MOJIOKEHb HAyKOBOI HOBM3HH.
BucHOBKH Ta nepenik my6ikarii aHaloriyHi THM, 1110 MpeCTaBlIeHi B JucepTallii.

3a npasunamu opopmIIeHHS, 00csAroM i 3MicToM aBTopedepaT MOBHOIO
MIpOIO BIINOBIA€ AUcepTalliiHii poboTi Ta YHHHUM BUMOTaM.

11. 3azanvnuit 6ucno60K w000 6ionosionocmi oucepmauii 6cmanos1eHuM
6UMO2AM

Huceprauis Bopona Muxaiina Muxaitnosuya «Kapomiuui amominiesi
CIUIaBK JUIsi BUPOOIB BiNOBIJAILHOrO MPU3HAYEHHS Ta NPOLECH iX OJepiKaHHI»
SIBJIsie COOOKO 3aBepLICHY HAayKOBY poOoTy, sika NPUCBSYeHa CTBOPEHHIO HOBUX Ta
YZLOCKOHAJIEHHIO 1CHYIOUHX JKapOMillHHX AJIIOMiHIEBHX CIUIABIB, € aKTYalbHOIO, Ta
BaK/IMBOIO  JUIST  33/I0BOJICHHS TOTped Cy4yacHOro MallHHOOyjyBaHHs Ta
BIIPOBAJUKEHHsl Y BUPOOHHMUTBI HOBMUX 3pa3KiB TeXHIKM, Yy TOMY 4YHCIi —
BIANOBIJIAJILHOTO Ta MOJBIHHOrO MpU3HaYeHHs. MeTa, 3aBIaHHs, 3MiCT HAyKOBHUX
MOJI0’KEHb Ta MPeJICTaBIEHUX BUCHOBKIB CBI/IYATh PO Te, 1110 JMUCEPTaLlisl IOBHOO
Miporo BinoBizae nacnopty cretiansrocti 05.16.04 «JIuBapHe BUPOGHHUIITBOY.

Huceprauiina po6ora Bopona MM. MicTuTh BakIuBi  Brepiue
cOopMyJIbOBaHI HAayKOBi IMOJIONKEHHS, L0 HANpaBjieHi Ha BUPIIIEHHS BaXJIHBOT
HayKOBOT MpoOIEMH — CTBOPEHHsS HOBMX Ta YAOCKOHAJEHHS ICHYIOYMX
aNIOMIHIEBUX JIMBAPHMX CIUIABiB Ta IPOLECIB IX OJep)kKaHHs /s BUPOGHMIITBA
BUPOOIB BIANOBINANLHOrO TNpU3HaueHHs. Bci mocrabneni 3aBmaHHs B po6oTi
BHPILLIEHO, BOHA BiANOBijae BUMoram IL.i. 6, 7, 8, 9 «llopsaky npucymkeHHs Ta
11030aB/IEHHsA HAayKOBOTO CTYIIEHsl JIOKTOpA HayK», 3aTBEP/KEHOr0 MOCTAHOBOIO
Kabinery Minictpis Ykpainu Bin 17 nucronana 2021 p. Ne 1197, a ii aBrop Bopon
Muxaiino MuxaiioBuy 3aciiyroBye Ha NpUCy/DKEHHS HAYKOBOTI'O CTYINeHs JOKTopa
TEXHIYHMX HayK 3a crenianbHicTio 05.16.04 «JluBapHe BUPOGHUIITBOY.

A.T.H., podhecop,
IIPOPEKTOP 3 HAYKOB
pobOTH Ta MikKHAPOI

HY «3anopizpka no Banepiit HAYMUK



