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o(IiLIHHOTO ONOHEHTa Ha AMCEpPTaLiiHy poGoTy
Bopona Muxaiisia Muxaiijiopuya
«/Kapomiuni anominieBi eniapu Uist BHPoOiB BiANOBIAAJBLHOIO NPU3HAYEHHS
Ta NPOLECH TX OJAepPsKAHHN,
MoJIaHy Ha 3100y TTs HAYKOBOI'O CTYTEHS JOKTOPa TeXHIYHUX HAYK
3a crienianbHicTio 05.16.04 — JIuBapHe BUPOOHHUIITBO

1. AxTyajbHICTH TEeMH AHcepTaLiiiHOT poGoTH

s motped cydacHOro MamMHOOYAyBaHHs 3aBXK/IH AKTYaIbHOIO 3a1a4€el0
3QJIMIIAETHCS BUPIILIEHHS ITUTaHb YJOCKOHAICHHS MeXaHIYHUX Ta eKCIUTyaTaliiHuX
XapakTepUCTHK CIUIABIB, SIKI IPaLiOOTh B yMOBaX IIABHIIEHOIO TEIJIOBOIO,
MEXaHIYHOTO Ta KoposiiiHoro HaBaHTaxeHHs. OcoOiuBe Micue cepea HHX
3aiiMaloTh aalOMIHIEB] CILUIABH I POOOTH B yMOBaX MiJBUILIEHUX TEMIIEPATYD.

306epexeHHss a00 HaBiTh 30UIbLIEHHS PIiBHS X MEXaHIYHUX XapaKTEPUCTHK
IIpY TeMIIepaTypax eKCIIyaTallil BULLE ICHYIOUHX JOIMYCTUMHUX HOpM (~180-220 °C)
JI03BOJISIE€ CYTTEBO IMIABUUIATH HAIIHHICTD, JOBTOBIYHICTh T4 €EKOHOMIYHICTD LIJIOT0
psily Aerajiedl BIANOBIAAIBHOTO NNPU3HAYEHHSI, IKi 3HAXOISTh CBOE 3aCTOCYBAHHS Y
BUPOOHHMIITBI JIBUT'YHIB, CHLJIOBUX YCTAHOBOK, TEINIOOOMIHHHKAX, TOLIO.

Bax/IMBUMHU TEXHOJIOTIYHHUM, €KOJIOTIYHHM Ta €KOHOMIYHHMM acleKTaMH €
3aCTOCYBAaHHs CaMe JIMBapHMX QIIOMIHIEBUX CIUIaBIB Ta JIMBApHHUX IPOLECIB
oJiepiKaHHsl jeTanel 3 Hux. Lle no3Bossie 3poOUTH BUPOOHULITBO MACOBHM, OLIbIII
TEXHOJIOTYHO MPOCTUM 1 IeIIEBHM, OCOOJIMBO BPaXOBYIOUH 3JIaTHICTE alllOMiHI€BUX
CILJIABIB /10 0araTOKpaTHOT BTOPUHHOI MepepoOKH.

Takum uuHOM, peanizallisi NPUHIMIIB yAOCKOHAJIEHHS ICHYOYHX, Ta/a0o
CTBOPEHHSI HOBHUX JIMBApHHUX JKApOMILHHMX aTIOMiHIEBUX CIUIABIB € Cy4acHOIO
BaYKUIMBOIO Ta AaKTYaJlbHOIO 3ajaueio [uisl OaraThoX ramy3eidl BITYM3HSIHOT Ta
3apyO1KHOI IPOMHUCIIOBOCTI.

2. 3B's130K poOOTH 3 HAYKOBHMH NPOrpaMaMH, IJIAHAMH, TeMaMH

Huceprauilina po6ora Bopona M.M. BukoHaHa y Pi3UKO-TEXHOJIOTTYHOMY
IHCTUTYTI MeTasiB Ta cruiaBiB HAH Ykpaiuu Ta rnos’s3aHa 3 BUKOHAHHSIM 3HAYHOI
KIJIbKOCT1 HAyKOBO-AOCITHUX TEM 3a HaIIPSIMKOM JOCJTIPKEHB, B IKUX BIH BUCTYIIaB
nepeBa)kHO B poji  BianosiganbHoro BukoHaBus: «lIpouecu dopmyBanus
CTPYKTYPH 1 BIACTHMBOCTEH aJIIOMIHIEBUX, MarHi€BUX 1 THTAHOBHMX CILIABIB MPH
KOHIIEHTPOBAHOMY HArpiBaHHI PO3IIaBy, KU MepeMilryloTs y BakyyMmi» (Ne JIP
01170002601, 2016-2019 pp.); «[locaipkeHHs NpoueciB MiKpoJeryBaHHs 1
MO,IIH(i)lKYBaHHH KOJIbOPOBHMX CIUIABIB CMHTE30BaHMMHM (pazaMu Ta peareHTaMu B
pi3HOMY arperatHomy ctaHl» (Ne JIP 01200100614, 2020-2022 pp.);
«locniokeHHs:  KpucTamizalii CIUIaBiB 3 BHKOPUCTAHHSIM — TeMIlepaTypHO-
KiHeTHuHuX Ta MI'[{-1i#i Ha MeTan auTuX 3arotiBok» (Ne JIP 01220000617, 2022-
2024 pp.); «CTBOpeHHS 1 BHNPOBAKEHHS Yy BUPOOHHUUTBO HOBITHIX IPOLECIB
OZlep’KaHHA KOHCTPYKWIMHMX MaTepiamiB Ta JIMTHX BHPOOIB 3 JIErOBaHHX
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amOMIHIEBUX 1 3ali30BYIJIEHEBAX CIUIABIB 3 BHKOPHUCTAHHSM  BaKyyMy,
CJIEKTPOMArHITHHX Ta TeMIIepaTypHO-JMHAMIYHMX Jifi Ha MeTan uis
BUCOKOTEXHOJIONYHOI TeXHIKU nmoJBiliHOTO mpu3HaueHHs» (Ne JIP 0123U100787,
2022-2024 pp.); «DyHaaMeHTanbHI OCHOBM | CTBOPEHHS HOBITHIX IIpoIeciB
OJepKaHHs 3 QIIOMIHIEBUX CIUIABIB JIMTUX Ta KOMITO3HIIMHHX MaTepialiB, 3
BUKOPUCTAaHHSM KOHIIEHTPOBAHMX JUKEpesl HarpiBy 1 TEpMOKIHETHYHMX Al Ha
piakuit Metan ta mpu foro Teepainni» (Ne TP 0121U111989, 2023-2025 pp.);
Takosx OyJ10 IPUHEHATO y4acTh y TeMaX TeMaMH IPOrPaMHO-1Ii/IbOBOT Ta KOHKYPCHOT
tematiki HAH Vkpainun — HaykoBo-mocninni poGoru monomux yuenux HAH
Ykpaliu «CTBOPEHHSI HayKOBO-TEXHOJOIIYHHX 3acal OTPHMAHHsS IMCIIepPCHO-
3MILHEHHX JIMTHX KOMMO3HUIAHUX MaTepiaiiB 3 BAKOPUCTAHHAM KOHLEHTPOBAHUX
jukepenn  HarpiBy» (Ne  JIP 0119U102363, 2019-2020 pp.); «CrBopeHHS
KOMIUIEKCHUX MOJAM(DIKATOPiB Ta po3poOKa MPUHIUIIB MO (iKY BAHHS BTOPHHHUX
CHITYMIHIB /U1l NIABUILEHHS X SKOCTI Ta piBHS MeXaHiuHuMX BaacTuBocTei» (Ne JIP
01210111989, 2021-2022 pp.), B IKHX BiH BHCTYNaB y poji KepiBHUKA.

3. Cryninp 0OrpyHTOBAHOCTI HAYKOBHX I0/I0K€Hb, BHCHOBKIB i
pexkomenauiii, cpopmyaboBaHux y aucepranii, Ta ix 10CTOBIpHiCTH

HaykoBi monokeHHsT BHCHOBKH Ta peKoMeHpaauii, chopMynboBaHi B
aucepTaliinii podoti Bopora M.M., € noBHOIO Mipo0 0GIPYHTOBAHUMH.

[IpoBeneno rnubokuit aHamiz TEOPETHYHOrO TA MNPAKTUYHOTO JOCBiLY
MPOBIIHMX CBITOBUX JOCHIAHHUKIB, sKi 3aiMarOThCs pO3pOoOKOIO KAPOMILIHUX
aIIOMIHIEBUX CIUIABIB, Y TOMY YHC/Ii — JuBapHuX. Ha OCHOBI L(bOrO BHSIBIEHO
npodiemMu Ta cOpMYJHOBAaHO METY IOCIIKEeHb, SIKA MAae€ BHCOKHH piBeHb
aKTyaJIbHOCTI.

JlocnimKeHHsl MPOBEeIeHO Ha CYYacHOMY aHAiTMYHOMY OONajHAHHI, sKe
3a0€e311eYnI0 OTPMMAaHHSI IIHPOKOro CMEeKTPY JOCTOBIPHUX I TOUHHUX pe3y/IbTaTiB.
AHai3 pe3ysbTaTiB MPOBEJCHO HAa BHCOKOMY piBHI 3 BHM3HAUYeHHSM 0araTbox
3aJIC)KHOCTEH BIIMBY CTPYKTYPHO-()Aa30BHX XapaKTePUCTHK E€KCIIEPUMEHTAILHUX
CIUIaBiB Ha iXHI MeXaHiuHi Ta IMBapHi BIaCTUBOCTI.

OCHOBHI HayKOBI TOJIOKEHHSI Ta pe3yJIbTaTH JOCIIHKEHb J0MOBIJAINChH HA
Oaratbox xondepenniax: XIV ta XVI BceeykpaiHcbka HayKOBO-NpakTHYHA
KoH(pepenuisn «CrewiatbHa MeTamypris: BUOpa, cboroisi, 3asrpa». Kuis, HTVY
«KIII» (2016 Ta 2018); IV International scientific conference «material science,
nonequilibrium phase transformations», Varna, Bulgaria (2018); X i XIII
MixHapoJHa HayKoBo-TpakTH4Ha KoH(epeHuiss «HoBi marepianu i Texnonorii B
mawnHoOy nyBanHi», Kuis, «KIII im. 1. Cikopcekoro» (2018, 2021 ta 2022); XV,
XVI T1a XVII MixHaponHa HayKOBO-TIpakTHYHa KoH(epeHiis «JIuTso.
Meranypris»  (2019-2022, 2024); KoudepeHiiss MOIOIAX HAyKOBLIB 3
Marepiano3HaBcTBa Ta iHKeHepil moBepxHi MSSE-2019 ta MSSE-2021, M. JIbBiB
(2019, 2021); VII Ta VIII Mixnaponna kondepeniisi «IlepcrnekTuBHi TeXHOIOTI,
Matepianu 1 oOJagHaHHs y JMBapHOMY BUpOOHHUUTBI». KpamaTtopesk (2019, 2021,
2023); METAL 2020 - 29th International Conference on Metallurgy and Materials,
Czech Republic, Brno (2020); VIII HaykoBo-npakTiuuHa KOH(MEPEHLiss MOIOIUX
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BYEHHX «HOBI TEXHOJIOTII i MaTepiany y MaruuHoGy 1y BaHHi», Kui-Cuuaska (2020);
81 Mixnaponna Haykoso-npaktuuna koH(epenuis «[Ipobnemu Ta nepcrneKTHBH
PO3BUTKY 3aJlI3HUYHOrO TpaHCHOpTy», M. uinpo (2021); Kondepenuis mMomoaux
BYCHNX «[HHOBaWLi#HI Ta TeXHOJIOrIYHI PilIeHHs B HAYKOBO-AOC/I IHUIEKIH poGOT
mononux BYeHUX 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).

[IpakTu4Hi pe3ynpTaTd AMcepTalil MiATBEPIPKEHO BIPOBAKEHHSIM Ta
npomucinoBoro nepepipkoio Ha [IpAT «DE/] ta TOB «Yxkpenenmamn». TeopeTuuni

pe3ylbTaTH AUCEpPTALli] BIpoBalkeHo y HadanbsHuii npouec HTYY «KITI im. Irops
CikopchKOTroy.

4. Crpykrypa Ta 3MicT auceprauii

3araneHuii o0car puceprauiiiHol pobotu Hamivye 358 cTOpiHOK, 3 SKHX
OCHOBHA YacCTWHA MpeJicTaBieHa Ha 346 cropiHkax. Jluceprallisi cKiamaerbes 3i
BCTYITy, CEMH pO3[LTIB, 3arajJbHUX BHUCHOBKIB Ta momatkiB A i b. Ilepenik
BHKOPHCTAHOI JliTepaTypu MicTUTh 369 HalimenyBanb. CTpykTypa i obcsr pobotu
BKa3ylOTh HA HAsABHICTH BCIX OOOBI3KOBHX eNeMeHTIB Juisi  oQopMieHHS
JOKTOPCBKUX TUCEPTALIiid.

Y 6cmyni 0OIpyHTOBaHO aKTyallbHICTh pOOOTH, CHOPMYIBOBAHO METY
JOCITIDKEHHS 1 3a1a4i, HeoOXiaHI /Ui 11 JOCATHEHHs, BUCBITIEHO HAYKOBY HOBU3HY
| IPaKTUYHE 3HAYEHHs! pe3yNbTaTiB JochiukeHb. [IpeacTasieHo 38’930k pobOTH 3
HayKOBHMH TE€MaMH Ta 3a3Ha4eHO OCOOMCTHHM BHECOK 37100yBaya BiJHOCHO
nyOmiKamif, B SKMX BUKJIAJEHO OCHOBHHI 3MicT poGOTH, Ta MOKa3aHO anmpobarlito
pesynbTaTiB  JoCHiKeHb Ha KoH(epeHuisx. Hasemeno inpopmalio 1momo
CTPYKTYPH Ta 3MICTY JAMCepTaLil.

Y nepwiomy po3oini nposeneHo aHani3 OCHOBHUX Ta HaWOIIBIL aKTyalbHUX
iHpopMaNiHHMX [UKeper 3a TEeMaTHKOIO TeMH auceptauii. [Toka3aHo akTyanbHIiCTh
NIJABHUIIEHHS PiBHS pOGOYMX TeMIEpaTyp s KapoOMillHAX aTIOMiHiEBHX CILIaBIB.

[IpoBeieHO aHalli3 MexaHi3MiB 3MIlLHEHHS Ta NPUHLMIIB JeryBaHHs i
MOZM(DIKyBaHHS alIOMIHIEBUX CIUIABIB, €JeMEHTaMH, 10 3JaTHi MiJBHILUTH IX
BHCOKOTEMIIEPATYPHY MILIHICTb, CTPYKTYPHO-(a30BYy CTablIBHICT | JKapOMILHICTB.
Bceranosneno, 1o HalOIbII MEPCIEKTUBHUMH IS LBOIO € METajH, sKi MaroTh
HU3bKMH KoediuieHT audys3ii B aliOMiHil Ta yTBOPIOIOTb 3 HHMM TeMIIEpaTypo-
crabiIbHI TUCHEpPCHI iHTepMeTaniqM, a TaKkoXX Ti eleMEeHTH, SKi CIIPUSAIOTH
CYTTEBOMY NOJPIOHEHHIO CTPYKTYPHO-(ha30BUX CKIIaI0BHX.

B posgini  po3rnsHYTO  CTPYKTYpHO-(pa3oBi  Ta  eKCIuTyaralliiiHi
XapaKTepUCTUKKU HaHOUIbII MOMyNspHUX MPOMHUCIOBUX Ta €KCIIEpUMEHTAbHUX
KapOMIIIHUX aTIOMIHIEBHX CIUIAaBIB I TEXHOJIOTIl Ofep)kaHHs BUPOOIB 3 HMX, HA
OCHOBI 4OT0 MOKa3aHO BHCOKY JOLIJIBHICTh 3aCTOCYBAHHS caMe JIMBApHUX CILIaBiB
Ta BIANOBIAHUX INPOLECIB OIepkKaHHS BHUPOOIB 3 HUX. 3p00JEHO BHUCHOBOK, IO
crutaBu cucteM Al-Si-Cu, Al-Ni-La ta Al-Fe-Mn-Ni matoTe HaliBUILUI TTOTEHITI A
JUISL 3aCTOCYBAHHs Ta 3/1aTHI NpalloBaTH IpU TeMmIlepaTypax BHILE iCHYIOYOro



-

cTanaapTHoro piBHs. Ha ocHoOBI mnpoBeneHoro ananizy chopMyJIbOBaHO MeTy
aMcepralii Ta BA3HA4Y€HO BIJAMOBIIHI 10 Hel 3a1a4i 10CIIiKEeHb.

Y opyzomy po3oini onucaHo cTpyKTypy Ta NOPANOK NMPOBE/ICHHS JOCT1IKEHB,
nepesiyeHo TEeXHOJIOTiYHe OOJIagHaHHS i OMMCAHO MiAXOMHM IUIS [PUTOTYBAHHS
eKCIIEPUMEHTAIbHUX Jratyp Ta criaBiB. [lepenideHo obnaaHaHHS Ta METOIMKH
JUIsL OJIep KaHHs BUJIMBKIB 1 3pa3KiB JUIsl JOCIIKeHb.

B po0oTi BUKOpHUCTaHO BEMUKY KiIBKICTh Cy4aCHHUX METOJIB JAociimKeHb. J1o
HHMX HaJle’kaTb PEHTreHiBChbKa peHTreHorpagivyHa ae(eKTOCKOMis, ABa METOAH
BU3HAYEHHs XIMIYHOI'O CKJIaJly, ONTHYHA Ta €JeKTPOHHA MIKPOCKOIs, JTOKaIbHUM
ta miouwmHHME EDX-ananiz XiMIi4HOro ckjiaay 1 po3NOAITY e€lNeMEHTIB Y
CTPYKTYpPHO-(Da30BUX CKJIQJOBUX CIUIaBIB, PEHTIeHIBCbKa AHQpPaKTOMETPis,
avdepeHiaabHUE TepMIUHI aHami3 1 quaatomerpist. Takox BU3Ha4Yall TBEpPAICTb,
MIKPOTBEPIICTh Ta XapaKTePHUCTHKH MILHOCTI 1 MJIACTUYHOCTI CIUIaBiB 3a KIMHATHOT
TeMmriepatypu ta rpu 300 °C.

[Ipencrasneni miaxoau BUKOPUCTAHHS BIANOBIAHOIO 00JaHAHHS 1| METOIHK
€ MOBHICTIO /JOCTAaTHIMHU 1 BI/IOBI/Ial0Th BUCOKOMY JIOCJIiIHUL[BKOMY PiBHIO.

Y mpemoomy po3oini onucano eneKTpOHHO-IIPOMEHEBHIt crocid oaepKaHHs
AIIOMIHIEBHX JIITaTyp, y TOMY YHCJ1 — 3 BACOKMM BMICTOM TYTOIUIaBKHUX €JI€MEHTIB.
Taki nirarypu Micsath apiOHI  Momudikyoui IHTepMeTaliad, 4acto 3
MeTacTablIbHOIO cTexioMeTpiero, po3mip sikux B 10-500 pasiB € MeHIIMM 3a BijoMi
MPOMMUCIIOBI aHayoru 1 ckianae 1-5 mxMm. Takoxk HaBeneHO HaHi JOCHIIKEHb i3
3aCBOEHHS TaKUX 100aBOK Ha MPUKIAIl XKapPOMIIHUX CHIYMIHIB Ta MOKa3aHo, 1110
MeTacTaOlIbHI 1HTepMEeTall M PO3IafaloThes, MOAPIOHIOIUNUCE Ta YTBOPIOKOYH
dasu tuny Al;Me, Alj;Me Tta noaibui no Hux. Lle NMo3UMTHBHO BIUIMBae Ha
epexTuBHICT MOAMGDIKYBaHHS Ta CIpHUsiE €KOHOMIl eHepropecypcis, uepes
3MEHUIEHHs TPUBAJIOCTI BUTPUMKHM PO3IUIABY ITiCIIsl BBEIGHHS JIIraTypH.

JlocnipkeHo 3acTOCyBaHHS KOMIUIEKCHUX Jiratyp. Ha npuknami ckiamy
Al-12Ti-8Zr mnokaszaHo, L0 TMOEIHAHHS KITBKOX MOAMUGDIKYIOYHX eJIeMEeHTIB
MEPUTEKTUYHOIO THUIly peakuii 3 aJiOMIHIEM He MPU3BOAUTL [0 YTBOPEHHS
ApidHO3epHUCTUX MOAM(DIKYIOYMX 4YacTHMHOK. HaTomicTh BinOyBaeThcsi 4acTKOBE
YTBOPEHHSI KpPYINHUX Ta Ouibll cTabulbHUX IHTEpMETalijliB, $Ki BCTHUIalOTh
npopearyBaTd 3 KOMIIOHEHTAaMH pO3ILJIaBy Ta YTBOPUTH Oinbl cTabinbHI Ta
BUCOKOTEMIIEpaTypHI HEPO3YHHHI CIOJYKH, 30Kpema — amomocuiiuuau. [Ipu
IbOMY, KOMIUJIEKCHI JIIraTypd 3 KOMIIOHEHTaMH, SIKI YTBOPIOIOTH 3 aJIOMiHiEM
eBTEKTHYHI JlarpaMy CTaHy, HaBiTh Mal4u y CBOEMY CKJIaJll BACOKOTEMIIepaTypHi
(ha3u, pO3UMHSIOTHCS Ta 3aCBOIOIOTHCS B AJIIOMIHIEBUX pO3IUIaBax, 110 MOKa3aHOo Ha
MPUKJIai KOMIUIEeKCHOI Jiratypu Al-16Mn-4Fe.

Y uemeepmomy po3oini po3riasiHyTO OCOOJMBOCTI 3MIHM CTPYKTYPHO-
ha30BUX XapaKTepUCTHK, MEXaHIYHHUX BIACTHBOCTEH Ta BHCOKOTEMIIEpaTypHOI
MiIIHOCTI skapominHoro cuinyMiny AlSi9Cu3 (A380, AK9M2, AK8M3) mnicns
JI0J1aBaHHs J10 1X CKJIaay MiKpoJierytouux godasok i moaugikaropis (Co, Cr, V, Mo,
Ti, Zr, Ni ta La) okpemo Ta B pi3HMX KOMOIHALISX OAMH 3 OAHHM B CyMapHiH
kibpkocTi 10 0,4 % mac.



[lokazano, 1O 1pM OJHOKOMIOHEHTHOMY MOAMGDIKYBaHHI BaHaziil
HOJPiOHIOE Ta TOMOTeHI3y€ MIKPOCTPYKTYPY, @ MOiO1eH — HABMAKH YMHUTD OLIBII
HEraTUBHUH BIUIMB Ha 1i OMHOPIAHICTL i 30KpeMa — Ha po3Mipu Ta MOPHOIIOTiIO
3a/1130BMICHUX (a3. TIpu oxHoyacHOMY MoOaMQiKyBaHHI CIUIaBy BaHagieM Ta
MOJIIOCHOM BiOYBA€ThCA MiNCHICHHS MO3MTMBHOIO BMICTYy BaHamiio, a IpH
JI0NIaTKOBOMY BBeJEHHI KoOanbTy abo XpoMy Ipu 36epeeHHi ApiOHO3EpHUCTOT
CTPYKTYPH  CTHUMYJIIOETBCS  JIONAaTKOBE  PO3Taly)Ke€HHs Ta  MNoApiOHEeHHs
3aJ1i30BMiCcHHUX (ha3.

Haiibinbm pesynbTaTHBHUM cTasio MoAudikyBaHHS 3a cxemamu Co+V,
V+Mo, Cr+Co+Mo, V+Co+tMo Ta Co+Cr+V+Mo, sike H03BOJNMIOE 361IBLINTH
MiuHicTh crmaBy Ha 10-20% Ge3 mOMiTHOI BTpAaTH IIACTMYHOCTI, a HeBeIMKa
BIIMIHHICTH MIiKPOTBEPIOCTi TBEPJOro PO3YHHY Ha OCHOBI ATIOMIHIIO B JIHTOMY
CTaHi Ta I1iCJIs TepMidHOT 0OpOOKH, JOAATKOBO CBIMYMTH PO BHCOKY CTaGiIbHICTD
MeXaHIYHUX BJIACTHBOCTEl CIIaBy B yMOBaX IiABUIIEHHX Temmepatyp. JloxaTtkose
BBEJICHHS 0 MOJM(IKOBAaHUX CIUIABIB THTAHY MOKPALIMIIO 3epHOMOAPIOHEHHS, a
J10/1aBaHHs IMPKOHIIO Ta JIaHTaHy — MiACHIHI0 MoaubikyBanus da3 tumy AlCu,
L0 3arajloM A03BOJISIE MiJABUIINTH BUCOKOTEMIIEpPaTypHY MilHICTh criaBy Ha 20%
31 115 MIla no 145 MI1a.

Il’amuit po30in TPUCBAYEHO MOCIIIKEHHIO 1HHOBALIWHUX IKAPOMILIHHIX
criaBiB Ha OCHOBI cucteMn Al-Ni-La, siki XapakTepusyloThCs YTBOPEHHSIM
HaHOPO3MIPHOI BOJIOKHHCTO! €BTEKTHKU (ILIMPHHA BOJOKOH 3HAXOIUTHCS B MEXKax
50-400 uMm), siKa 1ML BIUIMBOM BUCOKHX TeMIIEPATyp (pparMeHTy€eThes 3 YTBOPEHHSIM
JUCIEPCHHX 3MILHIOIYUX HEPOZUMHHHUX BKIIIOUEHb. ByJio oepxaHo cepito crijiaBis
PI3HOro XIMIYHOTO CKJIaJqy 1 BCTAHOBIEHO, IO HAMBMIII MOKA3HWKH MIIHOCTI Ta
CTPYKTYPHOI CTablIbHOCTI NMpHTaMaHHI CIIaBaM, CKJaj SIKUX HaGIMKaeThCs 10
eBTeKTHYHOro Al-5Ni-12La (% mac.).

OCKibKHM HiKellb Ta JIAHTaH He MOXKYTh HACUTHTH TBEPAUI PO3UMH HA OCHOBI
aOMiHiIO 1 3a6e3neuynTn Horo 3MilHeHHs, 6yJ10 MPOBEAEHO JOCiIKeHHs BITHBY
JIETYBaHHs €KCIIePUMEHTAIbHUX cIulaBiB cucTeMu Al-Ni-La TBepmopo3uvHHUMH
3MIlHIOBaYaMH. B pesynbraTi 10CiiIKeHb BCTAHOBIEHO, L0 JOIABAaHHS MArHiio
CIpHsi€ 3MILIHEHHIO CIIJIaBiB Ta 3a0e3Medye I1iIBULIEHHS CTPYKTYPHOI cTabiIbHOCTI
JIAHTAHOBMICHOI CKJ1a70BOT €BTeKTHKH 10 TemnepaTyp Buuie 400 °C. 36inblueHHs
BmicTy Mmarito 3 0,6 mo 1,2% wMac. mpu3sBOAMTL 10 BTpPaTH MiLHOCTI Ta
MIACTHYHOCTI, ajne NeMOHCTPYe Kpallly BHCOKOTEMIIEPATYpPHY MILHICTh Ha piBHI
80 MIla npu 300 °C Ta nnactuunicts 4,5%. JlogaBaHHs 10 cKnamy Mii cripuse il
PO3YHHEHHIO B &JIIOMiHI/l HIKEJIO Ta HEJJOCTATHLO JIETy€ TBEPAUI PO34YHH Ha OCHOBI
aMIOMIHIIO, L0 CYMapHO Majl0 BIUIMBAE Ha MeXaHiuHi Ta eKCIUTyaTaliifHi
XapaKTepUCTHUKM JIOCIIIKyBaHUX crutaBiB. [Ipu upomy, ojHOuacHe jeryBaHHs
CIUIaBIB MarHieM, MiJ/l0 Ta KpeMHieM 3abe3redye JOCTaTHE JeryBaHHs TBEPIOTO
po3uuHy 1 3a0e3neuye CTAOUIBHICTH CTPYKTYpHO-(DA30BMX XapaKTEPUCTHK Ta
MEXaHIYHMX BJIACTUBOCTeH Bin kiMHarTHOI Temneparypu a0 300 °C (o,=126-
148 MIla, 6~2 %). BuxoprucTaHHsi Maprasio 3aMicTh KPEMHIKO MOJKe MiABUILIUTH
MilHiCTh crtaBiB Ha 10-20%, ane ix rutacTuaHicTh Oy/ae He 6inbLIoo Hixk 1 %.
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HocnimxyBani coiaBu € Maiike HEBMBUEHHMH, TaK caMo $K 1 IXHi
TEXHOJIOTIYHI IapaMeTpH IIaBIeHHs | 1uTTs. B po6oti 6y10 npoBeeHo Bianosiyi
JIOCTIUKEHHS 1 II0Ka3aHO, IO B PO3ILIAaBaX Ga3oBOr0 HENEroBaHOro CIUIABY i
CILJIaBY, IO MICTUTh MarHil, MiZb Ta KpeMHiH, npu Temmeparypi 61u3pko 800 °C
MOYMHAETHCS YTBOPCHHS aIOMIHITY JIAaHTaHY, KU MOXKY YKPYHIOBATHCE 3 4aCOM,
HEraTHBHO BIUIMBATH HA PIJKOIUIMHHICTB CILIABY, HOrO CTPYKTYpY Ta BIACTHBOCTI.
Lle oOymoBmioe neperpiB po3ruiasis Takux criasiB 10 820-850 °C i neBHOO MipoIO
3HHKY€ IXHIO €EKOHOMIUHY NTPUBa0IMBICTB.

Illocmuii  po3din  NPUCBAYCHO 3HAXO/DKEHHIO AlbTEPHATHBH CILIABAM
cucremu Al-Ni-La 3a paXyHOK CTBOpeHHSI NMBapHHX KOMIO3HLIM HAa OCHOBI
AIOMIHIIO 3 eleMEeHTaMH, SIKi TaK CaMO MAlOTb 3 HMM eBTEeKTHYHHIl THII Alarpamu
CTaHy 1 3/aTHI yTBOPIOBATH IHTEPMETalifd 3 MOHOKIHHHOIO Ta OPTOPOMOIYHOIO
IPAaTKOKO, MOAIOHO [0 aMoMiHIAIB naHTaHy Ta Hikemo. B pesynsrari Gyio
NPOBEACHO aHali3 psiny (a3oBHX jiarpam CTaHy CHCTEM Ha OCHOBI alOMIHIIO Ta
obpano cucremy Al-Fe-Mn-Ni 11 po3po6ku HOBHX KapOMiLHHX JIMBAPHUX
cruiasiB. B pesynpTaTi BUILTaBKM psily eKCepMMEHTaJbHUX CIUIABIB 3a3HAYEHO!
CHCTEMH JIOBeICHO (DOPMYBaHHS B iX CTPYKTYpl BOJIOKHHCTHX HAHOPO3MipHHX
IHTEPMETANIIB y CKIali eBTEKTHKH Ta MOKA3aHO BHCOKY CTPYKTYpPHO-(ha3oBy
CTaOlIBHICTh CIIABIB IPH TPUBATIOMY BHCOKOTEMIIEPaTypPHOMY BILIHBI.

ExcriepumeHTanbHi JIMBApHI CIUTaBH CHUCTEMH Al-Fe-Mn-Ni
XapaKTepH3yBaJIUCs TOCEPeAHIM pPIBHEM MILHOCTI Ta BHUCOKOK TUIACTHYHICTIO
HaBITh MIC/ISl IOJI@BAaHHSA XPOMY i KOOAIbTy, SIKi J0JaTKOBO JIETYIOTH TBepIUid
PO3YMH Ha OCHOBI AlIOMiHII0 Ta MOXYTh Ha psay 3 MapraHuem 3abe3nevyuTy
JMcriepeiiiHe 3MILHEHHS CIUIABiB TeMIIepaTypHO CTaGilbHUMH iHTepMeTaslifaMu.
Tum  He MeHW, Taki CIUIABM  BOJNIOAIFOTH  CepPeNHIMH  [OKA3HHKAMH
BHCOKOTeMIlepaTypHoi MinHocTi  mpu 300 °C (mo 85 MIla) ta BHCOKUMHE
noKasHUKaMu muactuasocti (1o 20%). Ix momaTkoBe leryBaHHS KpeMHieM ado
mitieM y Kinbkocti 11 0,5% Mac. BiANOBIAHO, MiABHIIKIO CTaBiIBHICTD CTPYKTYpH
Ta, MEXaHIYHMX BJACTMBOCTEH B IIMPOKOMY IHTEpBali TeMIepaTyp, aje
IIACTUYHICTb TAKKMX CIUIABiB 3HM3MIACk 10 piBHs 0,5-1% B inTepBani TeMmeparyp
Bia1 20 10 300 °C Binnosiano. Ie 103BoJIsIE KOHTPOIKOBATH M1ACTUYHICTH IMBAPHHX
craBiB Ha ocHOBI cucteMu Al-Fe-Mn-Ni npu 36epeskeHH] iX MiTHOCTI.

Takox Oyyno BCTaHOBIEHO, IO 30iMBLIEHHS CTYNEHIO JeryBaHHS CIUIABIB
cucremu Al-Fe-Mn-Ni 3a paxyHOK 10/1aBaHHs XpoMy, KOOaIbTy, Miji Ta MarHiro 3
MOJaNbIIMM NPOBEJICHHAM IXHBOI AedopMaLiiHOl 1 TepMidHOT 06pOOKH 103BOIISE
3MIHIOBATH iX MinHicTh B Mexkax 180-250 MITa Ta niacTHuHICTh B Mexkax 3-20%.
Ilpu 300 °C Bpamocs orpumaté MiuHicTs Ha piBHi 120 MIla 3 BigHOCHHM
BUJIOBKEeHHSIM 17 %.

3a  nonomororo JICK-amamizy OyJ0 BCTAHOBJIEHO, IO  HAMGIIbIL
MEePCIEeKTUBHI CIUIABH €Tamy JOCIHiKeHb, SIKUM OYJI0 IPUCBSYEHO MIOCTHH PO3Jii
(Al-1,5Fe-1,2Ni-1,1Mn-0,45Cr-0,25Co ta Al-1,5Fe-1,2Ni-1,1Mn-0,45Cr-0,25Co-
IMg-1Cu), obuaBa € eBTEKTHYHMMH Ta MalOTh CXOXKi 3HAYEHHS TeMIEparyp
COJIJYC, JIKBIAYC Ta iHTepBaliB KpHCTanizalii, sKi MOYXHA CIiBCTABUTH 3
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[MPOMHUCIOBUMH culymiHamu. Lle po6uts IX npuBaGIMBAMY 171s BIPOBAIKEHHS Y
BUPOOHHMIITBO.

Coomuit po3odin NPUCBSIYIEHO NOCTIIKEHHIO, OMHCAHHIO Ta TIOPIBHSIHHIO
TEXHOJIONYHUX Ta eKCILTyaTaliiHUX XapaKTePUCTHK HaMOLIbI NEPCHEKTUBHUX
BIIOMHX  JKAPOMILHUX  alIOMiHI€BUX CIUIaBiB 3 €KCIIEpUMEHTaIbHUMH,
pO3pO0JICHUMH B XOJi BHUKOHAHHS IUCEPTALiMHUX AOCTiKeHb. JIIs HMX Oyio
BH3HAYEHO JIMBApHI BIAaCTHUBOCTI Ta IPOBEJEHO TMOPIBHAHHSA MeXaHIYHUX
XapaKTEPUCTHK, 30KpeMa- BUCOKOTeMIiepaTy pHoi MinHocTi pu 300 °C Ta mokazaHo
rnepeBary po3po0JIeHHX CIIIaBiB Mepeji aHaJoraMHu.

BusHaueHo, wo Temnepatypu couijc, AikBiayc Ta iHTepBanm KpucTanizaiii
CKCNIEPUMEHTaNbHUX cmiaBiB cucteM Al-Ni-La ta Al-Fe-Mn-Ni maroTs 6i7bmd
CIPUATIMBI  3HA4eHH Ui 3abesreveHHs HeOOXiZHOTO  piBHA TUBApPHHUX
BJIACTUBOCTEH, IIOPIBHSHO 3 TNOLWIMPEHHM Ta MIMPOKOBKHBAHHM JIMBAPHHM
kapoMmiuHuM  crmaBoM  AISi9Cu3, akuii  MOXHA BigHECTH 10 eTaTOHHHX
IIPOMHCIIOBHX CILIABIB, B KOHTEKCTI MPeACTaBIeHUX TOCIiIKEHb.

byno BusHayeHo TemmeparypHi koediuieHTH niHiitHOrO PO3LIMPEHHS
CKCIEPHMMEHTAIbHUX CIUIABIB B iHTepBaii Temmeparyp Big 20 1o 400 °C Ta
nokasano, mo s cmnaBy Al-4,3Ni-10La-1,2Cu-1,2Mg-1Si ueit napamerp
JEMOHCTPY€ MaKCUMAIbHY CTaOIILHICTE.

B posnini HaBesieHo npHKIaAK OfepKaHUX IMTHX | 1eOpPMOBAHHX AeTaslei
HalOLIBII NEPCIIEKTUBHUX €KCIIEPUMEHTAIBHUX CIUIABIB.

3azanoni éucnosku BinoOpaxarOTh BCI HAYKOBI Ta MPUKIAAHI TONOKEHHS,
BHKJIA/IeHl B OCHOBHHUX PO3/Iijiax AucepTaLlii Ta 1al0Th BUUEPITHY 1HpOopMaLliio 11010
MIOBHOTH PO3KPHUTTSI TEMHU Ta BUPIILIEHHs [IOCTaBIEHUX B pobOOTi 3a1ad.

HAooamku A i b Bminylots iHbopmauiio mpo my6iikamio pesysbTaris
JIOCTIKEHb, @ TaX aKTH X BIPOBA/KEHHs B IIPOMHUCJIOBOCTI Ta B OCBITHIH IpoLiec.

B ninomy nucepranis Boporna M.M. sisiisie co6oto 3aBepiiery poboTy, B sKiii
BIIEPIIE PO3POOIICHO HAYKOBI OCHOBH IOKPALLEHHS ICHYIOUMX Ta CTBOPEHHS HOBHX
TMBAPHAX JKAPOMILHUX ATIOMiHIEBUX CIUIABIB, IKI MOXKYTh €()eKTHBHO NPAIOBATH
no remrepatypu 300 °C ta mociifkeHo mpouecu ix oxepikanHs. Tema Ta 3MicT
aMcepTaulii  BIANOBIAOTH Macnopty cremiansHocti 05.16.04 —  «JIuBapue
BUPOOHMUTBOY. 3a 0)OPMIIEHHSIM [MCEPTALlisl BIAIOBIJa€ YMHHUM BHMOTaM.

3. HaykoBa HoBH3HAa oTpuMaHHX B  poGoTi  pe3y bTaTiB,
cGopMy/ILOBAHHX MOJIOKEHDb | BUCHOBKIB

ABTOPOM  BIIEpIIE PO3POONEHO TEXHONOTIKO  eleKTPOHHO-IPOMEHEBO]
BUIIABKA ~ aIOMIHIEBMX JIiraTyp 3 BHCOKHM BMICTOM TYTOIUIABKHX Ta
BUcoKopeakuiiinux meranis (Ti, Zr, V, Mo, Cr Ta iu.), sxi MicTats Moaudikytoui
IHTepMeTaninni $asu, y TOMy 4HCI HEpiBHOBaXKHOI cTexioMeTpii, AucrepcHicTio
1...5 Mkm, o y 10...500 pa3siB MeHILe, HIXK y TPOMHUCIIOBUX aHAJIOTIB.

Briepiiie nposesieHo KommieKcHi JocuipkenHs BiuuBy mMoaudikaropis Co,
Cr, V. Ta Mo Ha ctpykTypHO-ha30Bi Ta MexaHi4Hi XapaKTePHCTUKH CIIIaBY
AlSi9Cu3 B ycix komOiHamisix 100aBOK MpH iX CyMapHOMY BMICTi B MeiKax
0,2...0,6% wmac., mo € Habarato Ginbll eKOHOMIYHUM PillIEHHSAM, MOPIBHSIHO 3
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ICHyIOYAMH aHAJOTaMH. B pe3yabTaTi LbOr0 BCTAHOBJIEHO, LIO HaNCyTTeBIlIe
MJABULIEHHsS BHCOKOTEMIEPAaTypHOI MILHOCTI CTmaBiB  BigOyBaeThbes npu
KOMIIIEKCHOMY MOIu(GiKyBaHHi criaBy pojasanHsM Co+V, V+Mo, Co+Cr+Mo,
Co+V+Mo ta Co+Cr+V+Mo.

3aBasSKu KOMILTEKCHOMY CTPYKTYpPHO-(azoBOMy aHaJizy
CKCNIEPHMEHTATBHUX CIUIABIB BIIEpIle BCTAHOBIEHO, L0 KOGAmbT y CKIami
KAPOMILHUX CHITYMiHiB MO BUKOHYBATH Kepyiody (yHKIIiI0, 3MEHIIYIOYH BMICT
Maprasiio B TBEPJIOMY PO34HHI Ta MiIBHILYI0UH HOro B 3a1i30BMiCHUX (azax, SKIIO
MOJIOHMX MapraHiio MoAM(IKaTOPiB HENOCTaTHBO I (hOPMYBaHHS a3z Turmy
Aly5(Fe,Mn);Sis, ane npu 11p0My, SIKIO KOMIOHEHTIB JUIsl yTBOPEHHSI ¢azu manoro
THITY J10CTaTHBO — KoOansT Moaudikye crnonyky Al,Cu y cknani eBTeKTHKH, 110
3MEHIIY€ 1T PO3YUHHICTb T OHOYACHO ITiJ[BUIIYE KaPOMILHICTh CILIABY.

Byno poswmpeHo ysiBieHHs 1mpo ocoGauBocTi (OPMYBAHHS CTPYKTYDHO-
(ha3oBHX XapaKTEPUCTHK, TEPMiYHOI CTAaGiMBHOCTI CTPYKTYPHHX CKIaAOBHX Ta
MEXaHIYHHUX BJIaCTUBOCTeH JTHBAPHUX XKAapOMIUHKMX CIIasiB cuctemu Al-Ni-La, y
TOMY 4Hcli — 3 jonasandam Ti, Zr, Cr ta V, B sxocti Momudikatopis, Ta Mg, Si,
Mn i1 Cu B sxocTi neryioumx noGaBok. B pesynpraTi omepaHo HOBi
eKCIepPUMEHTallbHI JIMBApHI CIUIaBH Ha OCHOBI cucTeMu Al-Ni-La, siki 3aBasxu
JIEryBaHHIO MarHi€M, KpeMHieM, MiIII0 Ta Mapraiem, 306epiraloT MilHicTb Ta
IUIACTUYHICTE Ha piBHI Oiu3bko 140+£10 MITa ta 1-1,5% BiamosinHo B LIHPOKOMY
IHTepBalli TeMIeparyp eKcruyaranii — Bix KiMaaTHHX 10 300 °C.

Brepire oxepikano HOBi nMBapHi criaBu Ha ocHOBI cucteMu Al-Fe-Mn-Ni,
JleroBaHi XpoMoM, KoOabTOM, MartieM Ta MiJio, sIKi 1i1al0Thes neopMariiiii
Ta TepMiuHil 0OpoOLL, Mic/s SIKUX XapaKTepH3yIOThCs MILHICTIO Ta MIACTHYHICTIO
Ha piBHi 230 MITa Ta 5-8% 3a 3BMYaiHUX yMOB, Y TOMY YHCII — icJs TPUBAJIOTO
Bianany mpu 425 °C.

Brepiue nposeieHo OLiHKY IMBapHHUX BIACTUBOCTEH — pPiIKOIUIMHHOCTI,
TPILMHOCTIAKOCTI, TeMmepaTyp comiiyc, JiKBifyc Ta iHTepBaliB KpUcTamizaiii
CKCIICPUMEHTAIIbHUX JIMBAPHHUX JKapOMILHMX aJTIOMIHIEBUX CIIaBiB HA OCHOBI
cuctem Al-Ni-La, Al-Fe-Mn-Ni Ta Brepue Bu3HaueHo miHiliHi KoediuieHTH
TEMIIEPaTypPHOIO PO3IIMPEHHs! LIMX CIUIABIB y iHTepBalli TeMIepaTyp eKCIlyaTalii
0 400 °C 1 nokaszaHo, 1[0 BOHM MaiKe He 3MIHIOThL CBOI JTiHIMHI PO3MipH Tif
BILTHBOM TEMIIEPATYPH, 11O € BAXKJIMBUM JUIS iX BUKOPHCTAHHS B IKOCTI MaTepiajis
JUIs BUpoOiB BiJIIIOBIIATBHOIO IPU3HAYEHHSI.

6. [lpakTuyne 3HAYCHHS O/IEP/KAHUX Pe3y IbLTATIB

3a pesyibTaTamu aucepTaLiiHuX JociimkeHs Bopona M.M. pospo6ieHo
€JICKTPOHHO-TIPOMEHEBY TEXHOJIOTII0 TNPUrOTYBaHHs allIOMiHi€BUX Jiratyp 3
BHCOKUM (110 20 % Mmac.) BMIiCTOM JIerylo4nx Ta MOAU(DIKYIOUNX eeMeHTIB, cepes
AKUX € TYTOIUIaBKI Ta BHCOKOpeakUiiHi Meramu. Taki miratypum MicTsite Gl
JIACTICPCHI, TOPIBHSHO 3 aHajoramu, MoAM(iKyioui iHTepmeraminmi dasm, ski
MO’KYTh MaTH HEPiBHOBaXKHY cTexioMerpito. Lle 06ymoBtoe MiHiMyM BBidi Hikui
BUTPATH 4acy Ha 3aCBOEHHs JIratyp, IOPIBHSHO 3 BIJOMHMM AaHAJIOTaMH, Ta
3abe3redye iX piBHOMIpHe 3aCBO€EHHS | BUCOKY MOIH(IKYIOUY 31aTHICTS.



Byno  po3pobiieHO  NPUHLUMNH  MYJLTHKOMIIOHEHTHOIO  eKOHOMHOTO
MOAM(IKYBaHHs >KAPOMIIHUX JOEBTEKTHYHMX CHIYMIHIB JUlsl [JIBHLICHHS IX
MeXaHIYHMX XapaKTepUCTUK 3a 3BUYaliHUX YMOB i NPY MIABUILEHKX TEMIIEpaTypax
10 300 °C. 3anpornoHoBaHi pillleHHs! A03BOSIOTE IMiJIBULIIUTHA MEXKy 3BM4aiHOI Ta
BHCOKOTeMIIepaTypHoi MitHocTi Ha 15% 1 20% BiamosiaHo.

Po3po6ieHo HOBI jxapoMmiliHi iMBapHi crutaBu Ha ocHOBi cuctem Al-Ni-La ta
GiNblll JELIEBOr0 i TEXHOJOTIUYHO NpUBAaOAMBOrO aHajora — CIUIaBiB Ha OCHOBI
cucremu Al-Fe-Mn-Ni. CTBopeHo pekOMeHAaIli 10 MpOUEeCiB iX MPUroTyBaHHS,
neryBaHHs Ta MoaugikyBanHs. Taki CIUIaBH XapaKTepPU3yIOThCS HasBHICTIO B HUX
HAHOPO3MIpHOT BOJIOKHHMCTOI ~EBTEKTHKH, CTPYKTYPHOIO CTaOLIBHICTIO TpH
JIOBrOTPUBAIOMY BIUIMBI BUCOKHX TEMIIEPATyP, MilIHICTIO I BACOKOTEMIIepaTy PHOIO
MIIHICTIO HA PiBHI Ta BHUILE PiBHS KAPOMIIHHX CHIYyMiHIB, ajle TpU LBOMY BOHH
MOXYTb BiPI3HATHCS MIACTUYHICTIO 1 migaaBaTHCs JedopMaliiinii o6podui.

Onep’kaHO HOBI HayKoBi pe3ysbTaTH, siKi OyJlo BHPOBAIKEHO B SIKOCTI
npomuciosux 3paskiB Ha IIpAT «DEJ» 1 TOB «VYxpcrmeumann», a Takoxk B
HaBYAIbHMI npolec IHCTUTY Ty MaTepiano3HaBcTBa Ta 3aproBanHs im. €.0. [TaTona
HamionansHoro Texsiyroro yHisepcutery Y kpainu «KIII im. I. Cikopcbkoroy.

7. TloBHOTa BHKJAJEHHSI OCHOBHHX pe3yJbTaTiB Jauceprauii B
ony0JiKOBAHHX NPANAX

PesynbraTu auceprallii BUKIaAeHO B IIMPOKOMY II€PEIIiKY HayKOBHUX BUAAHB.
OcHOBHI HAyKOBi Ta TpaKkTWYHI pe3ylnbTaTH jauceprauii omy0maikoBaHo B 51
JpyKOBaHii mpari, 3 sikux 27 crateil y HayKoBHX (PaXOBMX BUJAHHSX, 4 3 KOTPHX
iHJIEKCYIOThCS Mi’KHAPOIHMMU HAayKO MeTpu4HUMH Gasamu Scopus Ta WoS, 22 te3u
nornoBigeil B 30ipkax MarepianiB KoH(epeHIiH, 3 SKMX onHa | IHAEKCYIOTHCS
MIJKHApOJHMMH HayKO MeTpruYHMMHU Oa3zamu Scopus Ta WoS, | nateHT YKpaiHu Ha
BUHaxia Ta | maTteHT YKpalHU Ha KOPUCHY MOJIETTb.

AHani3 3micTy myGnikamiii BKasye Ha Te, IO BCi HAyKOBi NONOXKEHHS 1
MPAKTH4HI PeKOMEeH ALl JucepTalifiHol poOOTH BUKIAIEHO y HAYKOBHX BU/IAHHSX.

8. MoBa Ta CTHJIBL AMcepTALil

Texer muceprarii MpencTaBIeHO YKPalHCHKOIO MOBOIO, 3 JNOTPUMaHHAM
npasBun  o(OpMIIEHH PHCYHKIiB, Tabmuub, Qopmys. ABTOp IOTpUMaBCA
3aranbHOBM3HAHOT HayKoBOI TepmiHomnoril. KojkeH posain auceprauii TeMaTHYHO
[peACTABIISE 3aBepIleHe HayKoBe 10CIiKeHHs. Bei nonokeHHs HayKoBOI HOBU3HH
Ta BUCHOBKH MTOBHOIO MIipOIO PO3KPHTO B AMCEPTaLii, MIITBEPIKEHO PUCYHKAMH,
AHATITUYHMMM Ta TIPAKTUUHMMM JaHuMu. Jluceprallis BUKIajieHa JIOTIYHO,
TOCIIIOBHO Ta XapaKTepU3y€ThCs SIKICHAM HayKOBHM CTHIIEM.

9. JIncKyciiiHi MoJ10KeH sl Ta 32y BaKeHHsI 11010 AHcepTauiiinol poboTu
9.1. V mepmoMy po3ziii aBTOpOM MPOBEJEHO MOCIiIOBHMH 1 AeTaabHUK
aHAN3 CYYacHOro CBITOBOTO HAyKOBO-TEXHOJIOTIYHOIO JOCBilly CTBOPEHHS |
3aCTOCYBaHHs JKapOMIIHMX MaTepialiB Ha OCHOBI QIIOMIHIIO Ta BH3HAYEHO DAl
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KpHUTepliB, 110 JOMOMAaraloTb y po3podui came JuBapHUX cruiaBiB. Ilpu upomy
BIJICYTHI TOSICHEHHS, YOMY JIesiKi 3raJlaHi HeJIMBapHi BUCOKOJIErOBaHI KOMITO3HUIIIT
He MOJKYTb OyTH IPOTOTHUIIOM /U1l CTBOPEHHS Ha 1X OCHOBI JTMBapHUX CILIABIB.

9.2. B apyromy po3jiii nepeniuytoThesi OJepKaHi eIeKTPOHHO-TIPOMEHEBUM
crioco0oM JiraTypH, cepell sIKUX 3rafyeThcsl CIiaB 3 BoibpamoM. HoMmy ane B
eKCIIepUMEeHTallbHIM poboTi 1151 100aBKa He BUKOPUCTOBYBalach?

93. B tperbomy po3ainl aucepTauii  ONUCYETHCS  BHUKOPHCTAHHS
KoMmruleKcHUX HeOinapHux giratyp Al-12Ti-8Zr ta Al-16Mn-4Fe. B npaktuui
BIIOMO MaJI0 BHMINAJKIB, KOJM ATIOMIHIEBI CIJIaBU MOJU(IKYIOTH OJHOYACHO 1
TUTAHOM 1 LUpKOHieM. Tak camMo He A0 KiHLS 3pO3yMIUIMM 3a/IMIIAETHCS NepeBara
BUKOPHUCTAHHS 100aBKH, siIKa MICTUTh OJJHOYACHO MapraHelb Ta 3aji30.

9.4. B ToMy K TpeTbOMY pO3iJli BIAMIYAETHCS YTBOPEHHS HEPO3YMHHHUX
aJIFOMOCHITILIM/IIB TIPH J10/IaBaHHI KOMILJIEKCHOT KOHIIEHTPOBAHOT JIiraTypH CHCTEMH
Al-Ti-Zr o po3miaBy KapoOMILHOIO CHIYMIHY, aje, CyAsud 3 pe3yJIbTaTiB
MeTajorpagiyHOro aHasizy, MpoLec iX YTBOPEHHs € CIIPaBeUITMBHM JIMLIE IS
KkpynHux yacTuHOK Als3(Ti1,Zr). Cyasuu 3 pe3yabTaTiB A0CHIA7KeHb, 3HauHa 4YacTHHA
uux Moaudikyrouux ¢a3z po3uHHsEThCs B po3miasi. YoMy Tak BiaOyBaeThes 1 sKi
pilLIEHHs MOKYTh OyTH 3alpONOHOBAHI JUIsl 3MEHIIEeHHs PO3MipiB iHTepMeTatiaiB?

9.5. Yomy B posaiai Sy crinasi Al-4,3Ni-10La-1,2Cu-1,2Mg-1Si BMICT
HIKEJIIO Ta JJaHTaHY JIel0 3MeHIIeHUH, ajle CIIJIaB Ha3UBAaEeThCsl aHAIOroM 0a30BOro
TPUKOMITOHEHTHOIO €BTeKTHUYHOTIO CIiaBy?

9.6. B po3ainax 5 1 6 BijcyTHI AaHl 3 MPOBEJEHHS ONTUYHOI MeTanorpadii.
[TosicHITh, YUM 11€ BUKIIMKAHO.

9.7. Taxk camo B po3ainax 5 i 6 BiACYTHI JaHi 3 BU3HAUYEHHS MIKPOTBEpAOCTI
eKCIIepUMEHTAIBbHUX 3pa3KiB criiaBiB Ha ocHOBI cucteM Al-Ni-La ta Al-Fe-Mn-Ni.
[TosicHITB, YMM 11€ BUKITMKAHO.

9.8. YoMy He NpOBOAMIIM JIOCII/UKEHHs TNOJABIHHMX CIUIaBiB Ha OCHOBI
aJIIOMIHIIO, SIKI MICTATH HIKeJb, JIaHTaH, 3ajli30 Ta MapraHelb, 100 BH3HAYHUTH
BIUIUB JI0IaBaHHSl IHIIMX KOMIIOHEHTIB Ha 3MiHY CTpPYKTYpHO-(ha30BHX
XapaKTEPUCTHK, MEXAHIYHHX | TEXHOJIOTIYHUX BJIACTHBOCTEH?

9.9. B po3aini 6 3ragyeTbes CyTTEBE 3HHKEHHS IJIACTUYHOCTI TTiCIsl BBEICHHS
0,5 % wmac. niTiio, IO B KOHTEKCTI 3aJa4 po3poOJIeHHs *KapOMILHUX CIUIaBIB Ha
ocHoBi cuctemu Al-Fe-Mn-Ni € xkopucaum. Yomy He OyJ10 npoBeeHO A0CTIIKEHb
31 CIUIaBaMHU, siKi O MICTHIJIM MEHUIY KiJIBKICTB JIITiI0?

9.10. B pobori nmpucyTHi He3HauHi opdorpadivHi Ta MyHKTYyallHHI TOMHIKH,
a Tako)K JesiKi PUCYHKHM MICTATh HeYiTKI 300paxkeHHs MaciutaOHOI JiHIHKM Ha
300pakeHHSX CTPYKTYP MICIs eJIEKTPOHHO-MIKPOCKOIIIYHUX JOCI1/KEHb.

Pasom 3 TuM, BBaXkalo, L0 HaBeJeHI HEJNOJIKM Ta peKoMeHjalli He
3MEHIIYIOTh BUCOKOT HAYKOBOI Ta MPAKTHYHOT LIIHHOCTI AXcepTauiiHoi poOoTH.

10. Bianosianicrs aBropedepary 3micty AucepTauiiinoi podboTu

ABTOpedepaT CKIama€TbCs 13 BCTYMHOI YacTHHH, B SKIH NpeacTaBlIeHO
aKTyaJbHICTh, MeTy Ta 3aBJaHHs poOOTH, HAyKOBY HOBHM3HY Ta HPAKTHYHY
3HAYUMICTb, OCOOMCTHH BHecOK 3700yBaua Ta I1H(OpPMAUIIO TMPO CTPYKTYPY
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aucepraiii. Llg gacTHHA MOBHICTIO BIANOBiJa€ BCTYNHIM 4acTUHl auceprauii. B
OCHOBHOMY TeKCTi aBropedepary MpeACTaBICHO CTUCIAMH OrsA YCiX pO3/iiiB
AMCepTallil, B SAKOMY PO3KPHUTO IOSCHEHHS! YCIX IOJIO)KEHb HayKOBOI HOBH3HH.
BucHOBKH Ta Tepeltik myOuTikalii aHaIori4Hi TUM, 110 TIPeICTaBlIeH] B AUcepTallii.

3a npaBuiaMu ohopmIIeHHs, 00CIToM i1 3MICTOM aBTOpedepart MoBHOKO MIpoIo
BI/IMOBIIA€ AUcepTalliliHIi poOOTI Ta YHHHUM BUMOIaM.

11. 3arajbHuii BHCHOBOK 100 BiANOBIZHOCTI AHCePTALIT BCTAHOBJ/ICHHM
BHMOTam

Juceprauis Bopona Muxaitna Muxainosuua «OKapomilHi anoMiHi€eBI
CIUTaBH ISl BUPOOIB BIAMOBIAAJIBHOIO NMPU3HAYEHHS Ta MPOLECH 1X OJep:KaHHI»
siBJisi€ cOOOI0 3aBeplieHy HayKoBY poOOTy, sika MPUCBSYEHA CTBOPEHHIO HOBHX Ta
Y/IOCKOHAJICHHIO 1CHYIOUHMX JKapOMILIHUX QJTIOMIHIEBUX CIUIABIB, € aKTyalbHOIO, Ta
BaXKJIMBOIO JJIsi  3aJIOBOJIEHHsT ToTpe® CcydyacHOro MallMHOOyZyBaHHs Ta
BIIPOBA/DKEHHST Yy BUPOOHMLUTBI HOBHUX 3pa3KiB TeXHIKH, Yy TOMYy 4YHCI —
BIJINIOBI/IaJIbHOTO Ta MOJBIMHOTO MpHU3HauYeHHs. MeTa, 3aBIaHHs, 3MICT HAyKOBHUX
NOJIOKEHb Ta Ipe/ICTaBJIeHUX BUCHOBKIB CBIYaTh MPO Te, L0 JUcepTallis [TOBHOO
Mipolo Bianosiaae nacnopty cneuiansHocti 05.16.04 «JIuBapHe BUPOOHULITBOY.

uceprauiiina pobGora Bopona M.M. MicTUTh Ba)UIMBI  BIeplie
copMyIbOBaHI HAyKOBI IOJIOKEHHS, 110 HampasjeHl Ha BUPILIEHHS BaXJIMBOI
HAyKOBOI Ipo0OseMd — CTBOPEHHs HOBUX Ta YJOCKOHAJIEHHS ICHYKOUHX
aJIFOMIHIEBUX JIMBAPHUX CIUIABIB Ta IPOLECIB 1X OJepiaHHs s BHPOOHWMIITBA
BUPOOIB BIAMOBIIAJLHOIO NpH3HaYeHHs . Bcl mocraBieHi 3aBaaHHs B poOOTI
BUpIILIEHO, BOHA BiANOBIAae Bumoram 1.m. 6, 7, 8, 9 «llopsaky npucykeHHs ta
no30aBjieHHs] HAyKOBOIO CTYIeHs JOKTOpa Hayk», 3aTBEP/KEHOro IOCTAHOBOIO
Kabinety MinictpiB Ykpainu Bia 17 auctonana 2021 p. Ne 1197, a 1i aBrop BopoHn
Muxaitino MuxaioBiY 3acCiIyroBy€e Ha IPUCYIKEHHS HAyKOBOT'O CTYIIEHS JI0KTOpa
TeXHIYHUX HaYK 3a crenianbHicTio 05.16.04 «JluBapHe BUPOOHULTBOY.

OdiuiiiHKui ONOHEeHT:

JTOKTOp TEXHIYHUX HaYK, mpodecop

NeKaH (aKyJbTeTy eJIeKTPOMeXaHIKH

Ta eJIeKTPOMETayprii /

YKpaiHCHKOTO JIePKABHOTO YHIBEPCHUT
HAyKH Ta TEXHOJIOT1H Baaum CEJIIBLOPCTOB

galNChkiy,

Ny



