PEIIEH3Is1
Ha Jceprauiiny pobory Onera TAHYIITAKA
«PO3POBKA TEXHOJIOI'TI CTUKOBOTI'O IIJIASMOBO-IYT'OBOI'O
BAI'ATOITPOXITHOT'O 3BAPYOBAHHSI BIMETAJLY «TUTAH-CTAJIb» I3
HAHECEHHSM BAP'€ PHUX IOKPUTTIB»,
TIoNay O 3aXMCTy Ha 3100y TTs HAYKOBOTO CTYIIEHS JOKTOpa dinocodii 3 ramysi
3HaHb 13 MexanivyHa imkeHepis 3a criemianbHicTo 132 — «MarepianozHaBcTBOY

1. AKTyaJbHICTh TeMH qucepTamiiinot podoru.

Jucepraniiine  JoCHifpkeHHS — [PHCBAYEHO  BUBYECHHIO MeTalyprifiHuX
ocobnmBoCcTeH  Imporecis [11a3MOBO-/[yrOBOr0  0araTompoXifHOTO — 3BapIOBaHHS
OiMeTaly THTaH-CTanb i3 HaHECEHHSIM Oap’epHUX MpomIapkiB my1st MimiMmizamii a6o
TIOBHOTO yCYHEHHs iHTepMmeTaminuux (a3 (IM®), sxi 3a3pmyaii YTBODIOIOTECS MIPH
B3a€MOZII TUTaHy i crami y HarpiToMy o HeBHHX TEeMIIepaTyp cTaHi. BuByeHHS
3a3HaYCHUX METAyPrilHUX OCOOIMBOCTEH  IO3BONUTH CTBOPUTH TEXHOJIOTI]
OACpXaHHs 3BapHUX 3’€¢IHAHb NPUUHATHOI SIKOCTI Ta CIIPOCKTYBAaTH BiIIOBITHUI
3BapIOBANIbHUN KOMIUIEKC, SIKUH O03BOJIUTH BUTOTOBIIATH GiMeTales] KOHCTPYKIIi 3a
CTBOPEHOIO TeXHouoriero. Taxumu KoHCTpyKIisimMu MOXYTb OyTH, y Iepiry depry,
TpYOH [Ist MaricTpalbHUX TPYGOIPOBOIIB, IPU3HAYCHUX [T TPAHCIIOPTYBAHHS I'a30-
Ta HaQTOIPOYKTIB.

BpaxoByroun 3aszHaueHe, MOHA 3pOOMTH BHMCHOBOK, IO IIPEACTABIEHA Ha
3aXHCT poOOTa HOCUTH AKTyasbHHA HAyKOBUI XapakTep, Mpo IO CBiAYMTEH TAKOXK ii
TiCHUH 3B’5130K 3 TeMamu JlepkaBHUX HaYKOBO-TEXHIYHUX IPOTPaM, SIKi BUKOHYBAIHCS
y Biggim Ne 21 IE3 im. €.0. Iarona HAH Vkpaiau. PesyneraTu JUcepTamiinol
PoOOTH TOB’s3aHI 3 TaKUME HAayKOBHMH nporpamamu: «Po3pobOka aguTHBHUX
TEXHOJIOTIH OTPHUMAaHHS 06’ eMHIX BUPOOIB INIPOMHCIOBOTO Ta GiOMEIMYHOro
NPU3HAYEHHS 13 CIUIABIB Ta GiMeTasiB MeTomaMu IJIa3MOBO-IyTOBOIO Ta eJIeKTPOHHO-
IPOMEHEBOro HarasneHHsD (Ne JIP 01220000895, 2022); «Mocnmimkenns npomuecis
chepunmsalii Kparenb-TUCIHepCHHX YacToK | 3aKOHOMIpHOCTell  (hopMyBaHHS
CTPYKTYPH TPaHyJI i IIOPONIKIB i3 CKJIaTHOIErOBAHNX CILIABIB Ta iHTepMeTatifiB mpu
[171a3MOBO-IyTOBOMY PO3IMIIEHH] CTPYMOIIPOBIIHAX TIOPOIIKOBUX ApoTiB» (Ne JIP
01220001952, 2022-2024); «Po3pobka TexHoOTI#H ONepKAHHS HOBITHIX TUTAHOBHX
CITIABIB METO/IAMH €JIeKTPOHHO-IIPOMEHEBOr0 IUIABTCHHS Ta BUPOOIB 3 HUX METOIaAMH

npokatku i 3D npyky mis IOTPed OOOPOHH Ta MeTHIUHI (Ne TP 01230100870,
2023-2024).



2. OO0rpynToBaHicTh HAYKOBHX I10/10K€Hb, BUCHOBKIB i peKoMeH A,
chopmyILOBaAHUX B AUcepTanii.

ABTOPOM JIOWINIBHO BH3HAYEHO 00’€KT Ta HpeaMeT NOCIiKEHHS, HOro MeTy,
cpOpMyIIEOBAHO 3aBIAHHS JOCHIMKeHHA. B poGoTi BHKOHAHO IPYHTOBHHUI aHaIi3
JITepaTypHUX JUKEPEIT 3 BEIUKAM iHQOPMAIiMHIM pecypcom.

3MicT nucepraniiinoi poGoTH 1ae MOKIUBICTE OMIHATH POGOTY, SIK KOMIUIEKCHY
3 HAYKOBHMH Ta TEXHOJIOTIYHUMH KOMIIOHEHTAMH.

HaykoBi monoxeHHs, chopMynboBaHi JHMCEpPTAHTOM, Y3rOMKYIOThCS i3
3aranbHAMK ySIBIICHHSAMH IIPO OCOONHBOCTI (hi3MKO-MeTalypriiHEX IpomeciB Ipw
CTUKOBOMY ILJIa3MOBO-{yTOBOMY OaraTompoXiZXHOMy 3BaplOBaHHi OiMeTaly «THTaH-
CTaJlby i3 HAHECEHHAM Oap’€PHUX MOKPHTTIB.

CrymiHe  OOIDYHTOBaHOCTI HAyKOBHMX MOJOXKEHb, copMyTBOBaHUX Y

JMCepTaliifHiil poGOTi, BUCHOBKIB Ta IPaKTUYHE 3HAYCHHS OTPUMAHUX pe3yNbTaTiB €
JOCTaTHBO BHCOKHM.

3. /locToBipHicTh Ta HAYKOBa HOBH3HA 3106y THX pe3yJabTaTiB.

JOCTOBIpHiCTE HAYKOBHX ITOJIOKEHD AUCEPTALIi] HE BUKIIMKAE CYMHIBY, OCKUITBKH
BCI TEOPETHYHi TBEPKEHHS IiATBEPMIKYIOTHCS pe3yapTaTaMu  JOCIiIKEHb,
OTPUMaHUX CTAHIAPTHUMHU METOIHUKAMH.

Orpumani B poGoTi pesymbTaTét OOGroOBOpeHi HAa HAYKOBHX KOH(EpeHIisix.
IlpencraBieni Ha 3aXHCT BHCHOBKH 1 peKOMeHAamii e OOIDYHTOBaHUMH i
JIOCTOBIPHUMH, MiATBEPIKYIOTbCA PE3yNbTATAMH EKCIIEPUMEHTIB, IIPU IIPOBEJEHHI
SKUX BHKOPUCTOBYBAJIUCh TaKi Cy4acHI METOMM MOCTIDKCHHS, SK MAaTeMATHIHE
MOJICTIIOBAHHS, aHANITUYHI Ta YHCENbHI METONM JOCIiIKEeHHS GI3VYHUX  SBHII;
TEXHOJIOTIUHI Ta MeTarorpadiudi MEeTOmH HOCIimKEeHH 3BapIOBaHHs 1 HaILTaBJIEHHS
TUTAHOBOI'O 1 CTaJeBOTO IIapiB, HAIIABICHHS | HAIMICHHS Oap’epHUX 3aXHCHHX
NPOMIApKiB; ONTHYHE i MeXaHi4He BHMIPIOBAHHS IC€OMETPUYHUX IapaMeTpiB
HAIJIaBICHNX | HamWIeHHX IapiB; Metanorpadiuni mociimKeH s OTPUMAaHHX
CTPYKTYp 3a JOIOMOIOIO ONTHUYHOI Ta €NEKTPOHHOI MIKPOCKOIIl, & TaKox
PeHTreHo(azoBoro aHamisy; MiKpoarOpOMETpidHHH aHAmi3; JOCIIDKEHHS MIITHOCTI
OTPHMAaHUX 3BapHUX 3’ €IHAHb.

Jo HaiiBaromimmx pesysbraTiB muEcepramiitaoi pobotu, sKi BimmoOBimArOTH
O3HAKaM HayKOBOI HOBH3HH, MOKHA BiJHECTH HACTYIIHE:

1) Briepiue BcTaHOBIIEHO 3aKOHOMIpPHOCTI BIUIUBY BETUYHHM ITIOI'OHHOI eHeprii E
Ha TOBLUMHY IEPEXiHOi 30HH INO YTBOPIOETHCS HPH B3aeMOJil poO3IUIaBy crami i3



TUTAHOM B IIPOIECAX MIa3MOBOI0 1 JyTOBOTO HAIUIABIEHHS CTAJIi HA THTAH i BKIIIOYAE
inTepmeraningi ¢asu Ti-Fe, a came — pu 3nauenusx E B iHTepBai 45...60 J[x/MM s
BemMuMHa focsarae  10...60 MxMm, a 30iUTbImeHH] Benwumbu E o 60-100 Tx/Mm
opMyeThes iHTEpMeTaNiHI TpOITAPKH TOBIMHOI 450 MKM i Giibme i3 3HaYHOIO
KUIBKiCTIO MiKPOTPIIMH Ta iHIITHX nedeKTiB.

2) OTpumarro moJabIni PO3BUTOK YSBICHHS IIPO OCOOIUBOCTI MeTanypriiiHol
B3a€EMOII PO3IUIABY MiJHMX CIUIABiB 3 THTAHOM i CTAIIO, a CaMe — BCTAHOBICHO
PEKUMH IITTASMOBO-AYTOBOI0 HaIlIaB/ieHHs ciiaBy CuSi3Mnl Ha TuTaHOBY IIJIACTUHY,
SIKi 3a0€31eUyI0Th YTBOPEHHS B 30Hi CIUIABIIEHHS HAILIABIIEHOIO IIOKPHUTTSI 3 THTAHOM
Oe3neeKTHOrO mpomapky ToBUUHOK 20-100 MKM, Ta PEXHMHU IIOJANIBIIOrO
HATUIABJICHHS CTaJli Ha e TOKPHUTTS, DK SAKKX B3aeMHa qU]Y3is eTeMEHTIB Ha MeKax
posauty «tutaH-CuSi3Mnl-craney He IPU3BOJUTE 10 YTBOPEHHS KPHXKUX (a3 Ta
TPIIMHOYTBOPEHHS.

3) Briepine BusiBIIEHO 0COGIHBOCTI MeTaJlypriffHoi B3aeMoii Ha Mexi «THTaH —
TIIaSMOBO  HAllMJICHE CTaJIEBE IOKPUTTSN) IIPH ILIA3MOBO-IAYTOBOMY HAIUIaBJIeHH]
CTAJICBOTO JIPOTY Ha L€ MOKPHTTS, a came — yMOBH MiHiMi3allii #oro ToBIuHM (ae
MeHIne 400 MKM) 1 BEeJIMYHMHH MOTOHHOTL CHEPIii HalNaBlICHHs Ha Ile TOKPUTTS (mo
200...250 [x/Mm), mpu SKUX MK HATHICHAM IOKPUTTAM 1 THTAHOM YTBOPIOETHCS
OesnedexTHa nepexinHa 30Ha.

4) Briepie BcTaHOBIEHO, IO B pe3yisTati HarpiBy IJIa3MOBHMH i TyTOBHMH
SBAPIOBATILHUM JDKEPEIaMHU IIPH 3aII0BHEHH] PO3POOKH CTUKOBOTO 3’ €THAHHS OimeTarmy
«THTaH-CTaJb» B MPoLeci GaraTompoxinHoro 3paproBanHs mo 900-1300°C B LbOMY
OimeTani 30Hi KOHTakTy TWTaHy i cTami B TBEpAii (asi yTBOproeThes GesmedexTHuiA
iHTepMeTaninauii pomapok Fe-Ti ToBmumo0 Bin 1 1o 10 Mkwm, a mpu OJAJIBIIOMY
IIBHIIEHHIO TeMIeparypu Bume 1300°C B HBOMY (QOpMyeThes iHTepMeTaninna hasa
tunty TiFe;, sika mpu marpisi mo 1430°C [IEPEXOJUTh y CyMIIl iHTEPMETAiiB 3
IHTerpambHUM XiMIYHHM CKJIa[oM, IO Biamosinae ¢opmym Ti,Fe, Ta CIIPUYHHSIE

YTBOPEHHA NPiOHUX mop po3mipom 0 0.1 MKM Ta TigBHIIEHHS MikpoTBepmocTi HV
600-800.

4. IlpakTH4YHE 3HAYEHHSI OJIepP)KaHUX Pe3yJIbTAaTIB.

Ha ocHOBi pesynbrarisB  Haykosux NOCII/PKEHb, BHKOHAHUX aBTOPOM
AUCePTaliiHOI pO6OTH, Ta BCTAHOBIEHIX 3aKOHOMIPHOCTEH 3p06IIeHO HACTYIIHE:
1. Pospobneno TexHOMOriuHMiL IPOLeC 6araTompoXiJHOrO0 CTHKOBOTO ILIA3MOBO-
AYTOBOr0 3BAapIOBaHHsA OIMETaleBUX ILIACTHUH «THTaH-CTANb», KUK 3abe3medye
MIIHICTE OTPUMAHHS 3’ €HAHD 10 85% MIHOCTI CKITamoBUX Oimerairy.



2. Po3pobneHo creniampHaumit [I7Ta3MOTPOH Ul 3BAPIOBaHHsS THUTAHOBOro miapy B U-
HOMIOHIH po3pobii.

3. BcraHOBieHi onTMMabHI IHTepBAI TEXHOIOTIYHUX IIapaMeTpiB HaHECEeHHS
HAIUTaBIICHOrO LIapy MiZHOTO KpEeMHil-MapraHueBoro CIIaBy Ha TUTaHOBHH Imap i
TIOabUIOrO HAIIABIIEHHS CTaTeBOro Mmapy.

4. Pospobniena Metonuka iHKeHepHOro PO3PaxyHKy BHCOTH KOKHOI'O HAIIABIIEHOT'O
CTaJIEBOTO MIapy NpPH 3aIIOBHEHHI PO3POOKU CTUKOBOTO 3’ €qHAHHS Oimerany «TuTaH-
CTaJIby.

5. Po3pobieno CTPYKTypHO-aIlapaTypHy cXeMy i KOMII'oTepHy 3D Momens mocimao-
IIPOMHCIIOBOTO OOJIaIHAHHS [Tl GaraTompoXigHOro 3BapIOBaHHs IPSIMOIIOBHUX IIIBIB
TPYOHHX 3arOTOBOK i3 GiMeTaleBHX JIHCTIB «THTAH-CTaJIb», & TAKOXK HEIMOBOPOTHUX
CTHKIB 3BapeHHX OiMeTaeBux Tpy6 OpOiTaNbHAM 3BAPIOBAHHSM.

6. Pesynbratu mucepraniiinoi po6oru Omnera lanymaka Brposamxeno 8 TOB «HBIT
IITA3EP» (Ykpaina), mpu po3po6iii Ta BUFOTOBJICHH] JOCII1THO-TIPOMHUCIIOBOT JIiHiT 3
BUPOOHHIITBA MIPSMOLIOBHHX TPYO « TUTAH—CTAIIbY.

S. IToBHOTa BHKIamy pesyabraTip AUCEPTALIMHOIO JOC/TIKeHHSI Ta
HAyKOBHUX II0JI0/KeHb B OIMy0.IiKOBAHMX MpALsX.

OcHoBuull 3MmicT mucepranii Omera T’ aHyIlaKka BUKJIaOeHUN y 26 HayKOBHX
Ipansix, 3 HAX 4 CTaTi y HayKOBUX (PaXOBHUX BUIAHHIX Vkpainu kateropii «b», 5 crarei
Y BiIHECEHHX IO IEPIIOTO — TPETHOTO kBapTuiiB (Q1-Q3) BixmoBinwo 1o Kiacudikarii
SCImago Journal (Scopus i Web of Science) BumaHHsX, 2 cTaTTi y 3aKOPIOHHUX
HayKOBUX BUJIaHHAX, 13 Te3 momosineit na HayKOBHX KOH(epeHI[isx Ta 2 maTeHTH.

OnyGnikoBani MaTepiams TOBHiCTIO BINOOpaXarOTh 3MicT mucepramii Ta
BINIIOBI/IAIOTH BUMOTaM IIyHKTIB 8 Ta 9 «ITopsinky npucymxenns crymens JIOKTOpa
dinocodii Ta cxacysamHs pimenus PasoBol criewianizoBaHol BYeHO! pazu 3aKIamy
BUIIO] OCBITH, HAYKOBOI yCTAHOBH [IpO NPHUCYIDKEHHS CTYIIeHsI JOKTopa (imocodiiy,
3aTBepKeHoro IlocranoBoro Kabinery Minictpis Ykpainu Ne 44 Bix 12 ciums 2022
POKYy.

6. Ouinka 3micty quceprauiiinoi podoTu.

Hucepraniitaa po6ota Osera I'anymaka cxnanaeTses 3 aHoTaNii BOMA MOBaMH,
BCTYITy, 5-TH PO3[IiIIiB, 3arabHUX BUCHOBKIB, CIIUCKY BUKOPHCTAHHX JOKepen Ta 2-X
AOMAaTKiB. 3arajabHuiA 06csr pobotu ckiamae 240 CTOPIHOK MaITMHOIHUCHOIO TEKCTY, B
ToMy umeni 110 pucynkis, 45 TaOJIMIb, CIIUCOK BUKOPDUCTaHHX pKepen i3 123
HalMeHyBaHb Ha 15 cTopiHKax 1a mBox AOJaTKiB Ha 8 cTopiHKax.



IIpencraBnena aucepraniiina po6oTa IPUCBIUEHA TOCITIIKESHHIO e(pEeKTUBHOCTI
3aCTOCYBaHHsI 6ap’ €pHUX MOKPHTTIB 3 Pi3HUX MaTepiaiB Ta crioco6iB X HAHECEHHS Ha
TATaH Ta CTaNb 3 BAKOPUCTAHHSIM Pi3HHX CHOCOOIB IIa3MOBO-IYTOBOTO HAIIABJICHHS
| HAIWTIOBAHHS JUIA MiHIMi3aIii yTBOpeHHs iHTepMeTaNimHUX (a3 mpu 3BaproBaHHi
BCTHK CTalleBUX JUCTiB, IUIAKOBAHMX INAPOM THTAHY. 3a pe3yJBTATAMH I[bOTO
JOCTIIKEHHs aBTOPOM PO3POGIIEHO TEXHOOTIT OJIEP)KaHHs TaKUX CTUKOBHUX 3’ €IHAHD
Ta PEKOMEHJANid 10 CTBOPEHHIO JOCIiHO-IPOMHCIOBOTO  OOJIaXHAHHS VIS
BUTOTOBJICHHS IIOB310BKHBOMIOBHUX OiMeTaneBux Tpyo.

Y ecmyni oOrpyHTOBaHO aKTyanbHICTH Temm IHECepTaliiHoi  poborwy,
chopMyIBOBaHI MeTa Ta OCHOBHI 3aBIaHHST JOCI/DKEHHS, BCTAHOBJIEHO TIPeIMeT Ta
O0’€KT IOCIIKEHHS, BKA3aHO HAayKOBY HOBU3HY POOOTH Ta MpPaKTUYHE 3HAYECHHS
OTPUMAHUX PE3YNbTATiB, BASHAYEHO OCOOHMCTHH BHeCOK 3700yBaua, chopmyboBani
OCHOBHI IIOJIOXKEHHS, 1[0 BUHECEH] Ha 3aXHUCT.

Y nepuiomy po3oini npuseneni pesynsraru aHaii3y 0COOIMBOCTEN OTPHMAHHS
3BapHUX OIMeTaleBUX 3’€[HAHb TUTAHY 1 crami i3 BUKOPHCTaHHSAM CYYaCHHUX
3BAPIOBATbHMX TEXHOJOTIA i TEXHONOTriYHMX NpHITOMIB. Posrnanyro Texmonoriuni
OCOOJIMBOCTI 3BapIOBAIBHEX IIPOLIECIB i CTPYKTYPHI 0COONHBOCTI ()OPMYBAHHS TAKHX
3BapHHX 3’€[IHaHb, BU3HAYEHO XapaKTepHi gedeKTH ix yTBopeHHA. ChopMynroBaHO
0a3oBy mHpoOIeMaTHKy OTPHMAHHS 3’€IHAHE THTaHy 1 crasi 3BaproOBaHHIM
nnasieHHsM. Ha ocHOBI mpoBemeHoro amamisy BusHaueni mera Ta 3aBIaHHS
JNOCIIIKEHb.

Apyzuit po3din npucesueHwit OIIUCY 3aCTOCOBAaHMX CTaHOAPTH30BAHHUX Ta
OPUIiHAILHAX METO/IIB [IPOBEIEHHS JOCII IKEHHS, HaBEe/ICH] OIMC Ta XapaKTePUCTUKA
00paHUX MarepiaiB, TEXHOIOTTYHOIO 3BapIOBAJIbHOTO OOJIaJHAHHS ISl IIPOBENCHHS
EKCIICPUMEHTIB 1 MeTanorpadivaux qociipKeHsp.

B mpemvomy po3soini npusenerno texsonoriumi i MeTanorpadiuHi JOCTimHKeHHS
JULL BUSBJICHHSA CTYNEHIO BIUIMBY [yroBOrO ab0 ILIa3MOBO-LyrOBOTO JDKepena
HAIUTABJICHHS  CTAJI€BOrO IIAPYy HA TUTAHOBHH AP, BCTAHOBIICHO 3aICKHICTE
napamerpis  popmysanss IM® mpomrapky Bin OroHHOT €HEeprii 3BaprOBaJIBHOTO
mponecy. 3 ypaxyBaHHSIM OTPHMAaHHX JAHHX 00paHo HaMGiNbII TepcrekTHBHI
3BapIOBANIbHI Ta CIIOPIAHEHI TeXHONOTI] U1 HAILIABICHHS | HaIWTIOBaHHS Oap’epHUX
MIapiB, TIPU3HAYEHUX IS yeynenns IM® mpomrapky. IIposemeno HU3KY
TEXHOJIOTIYHUX EKCIIEPHMEHTIB 3 HAIUIABIEHHS | HAMITIOBAHHS TUTaH Marepiajis
0ap’epHUX mpommapkis i3 HaCTyIHUM HaIUTaBICHHAM TOHKOro (1-2 mMm) crameBoro
mapy. Ilposemeno meramorpadivuni mociimkeHHs CTPYKTYpPOYTBOPEHHS  IIiCIIs
HaHECEHHs1 0ap’ €pHUX IOKPUTTIB HA THTAH, i/ HAHECEHH S Oap’epHUX IIOKPUTTIB Ha



CTalb 1 IiCIIS HAIJIABIEHHS TOHKOTO CTATEBOTO MIapy HA HAaHeCeHi noKkpuTTA. OOpaHo
HaAOLIbIN TIepCTIeKTHBHI MaTepiai i TEXHONOri0 HAHECeHHS HA THTAaH Oap’epHOrO
TIOKPHUTTS i3 HACTYTHUM HAIIIABIICHHSM CTATIEBOTO LIapy.

Y uemeepmomy po3oini pmucepraniiiHoi poGoTH mOCTiMKEHO CTPYKTYpHIi
0COONMMBOCTI BUXiNHHMX 3pa3KiB GiMeTaTy «THTAH — CTalby, 3 TKHX Haaji IIaHy €ThCs
3BaproBaTH TPyOHi KoHCTpyKuil. [IpuBeeHi pe3yTbTaTd MaTeMATHIHOTO i ¢dizugHOrO
MOJICIIOBAHHS IIPOLIeCy HarpiBy B TBepaiil ¢asi 3paskiB GiMeTaneBoro aMcTa THTAH-
CTallb, SKHA BIAOYBa€TbCSA IIPH IyroBOMy aGo IUTa3MOBO-{yTOBOMY 3BapOBaHHI.
IIpoananizoBano ocoGiuBocti yrBopenHs IM® y TBepaiit dasi 3amexHO Bin
TemIreparypu HarpiBy 3TB mpu 3BaproBaHHI Ta BUKOHAHO OILIIHKY HeOE3IEKH TaKUX
IM® 3 mo3uIiit MONaNbIIOT eKCIUTyaTaIiHHOT CTIMKOCTI 3BapIOBAHUX KOHCTPYKIIiM.

Y n’amomy posoini npencrasneni pesynasrati po6bit i3 MPaKTHYHOI peaisaiiii
MPOBEACHMX JOCIIUKeHb, & caMme: PO3poGNEeHO HHU3KY TEXHOJOTIH, TOCIiTOBHE
3aCTOCYBAaHHA AKUX NO3BOJIAE OJEPXKATH 3BapHe 3’€AHAHHS GIMETAly «THTAH-CTalIby
IPUAHATHOL SIKOCTi, PO3POGIEHO CTPYKTYpPHO-amapaTypHi CXEMH i CKOHCTPYHOBAHO
BIZIIOBiNHE 00IaiHAHHS U IPAKTHYHOL peaisarti PO3pPOOIEHUX TEXHOJIOTIH.

Bucnosku  pmuceprauiiinoi poGotw B mocTarHilt Mipi  BimoOpaXaroTh
HalBaXKJIUBIII 11 HAYKOBi Ta mpakTUYHi pe3ybTaTy.

ABTOpOM stEcepTalii yci HayKOBi pesynpraTu OJIepKaHO CaMOCTIHO.

Hucepraniro BUKOHAHO HA BUCOKOMY HAyKOBO-TEXHIYHOMY DPiBHi, BOHa MiCTHUTE
JI0CTaTHil 00CAT BUKOHAHKX JIOCIIIKEHb Ta 0(OpMIIEHA 3riTHO 3 BUMOraMu 10 3MiCTy
i 06’eMy nucepranifiHux pobiT.

3MICT Ta pe3ysbTaTH aucepTanii BiAmoBigaroTh IacIopTy cnemiaisHocTi 132 -
«Marepiano3HaBcTBO» ramysi 3Hans 13 «MexaHiuHa 1HXKeHepisay.

T AkajeMiuHa J00poYecHiCTb.
OsHak NOpyIIEHHS NMCEPTAHTOM BHMOT AaKAMEMIIHOL noOpodecHoCcTi B

IpENCTaBNeHi poGoTi Ta myGiikamifsx, y SKMX BHCBITIEHI OCHOBHI i HayKOBI
PEe3yNbTaTH, He BHUSIBIICHO.

8. 3ayBakeHHs 0 AMCepTALii.

B ninomy muceprartiiina po6ota crpasise 00pe BpaXeHHI, IIPOTE € HACTYIIHi
3ayBa)KEHHSI:

1) SIx 3asmavae aBTOp y mepmomy po3ALT, 3 JiTepaTypu € BimOMEM sBHIIE
YTBOPEHHS IHTEPMETAIIAHUX (a3 HPH HAIIABIEHH] CTAIEBOIO mapy Ha THTaH. Y
3B°3KY 3 MM OILMCaHi y MyHKTI 3.1 HOCTiIKEHHS 3 HaIUTaBIICHHS CTaJli HAa TUTaH



BUITIA/IAIOTh HEIOCTaTHRO OOIPYHTOBAHUMH.

2) B cBoiit pobori aBrOop mOCTimKYE HHU3KY Oap’€pHUX IOKPHTTIB, SIKi
HaHOCATRCA JBOMAa OCHOBHHUMH CIOCO0aMH — IIIa3MOBO-IyTOBHM HAIUIABJICHHSM i
HAIWIIOBaHHAM. MeTanypriiini nponecw, 1o BinGyBarOThCs IPH MIIA3MOBO- -IlyTOBOMY
HAINABICHH] OCIUKEH] 3a/I0BUIBHO, POTe OMHCAHAM y nyHKTi 3.3 mporecam, 1o
BiIOYBalOTBCA IIPH IUIa3MOBOMY HANWJIIOBAHHI 13 HaCTYIIHAM HaIUIaBJIE€HHAM
CTaJICBOTO IIapy, IPUIIEHO MAJIO YBary.

3) Cepen onmucaHuX y po3aifi 2 IpolieciB HAIUTABIEHHS CTAIEBOTO apory ER70S
Y TOMy 4mcii 06paHo mporec HaIUIaBleHHs 3 LyTok0 IIABKOro CIIEKTPONY. 3 TeKCTy
poboTH He 3po3yMmillo, KW caMe Iporec MaeThes Ha yBa3i — MAG HannmaBiieHHst
NOCTIHHIM CTPyMOM a0 immmyscauit mporiec Pulse-MAG HariaBIeH S,

4) ¥V posnini 5 mo cyTi HaBeeHO OmHC Ga30BUX TEXHOIOTIUHUX IIPUIOMIB, SKi
MOXYTh OyTH IIOKJIAZIeHi B OCHOBY MOATBIIOTO CTBOPEHHS TeXHOTOITUHIX IIPOIIECiB
BHTOTOBJICHHS 3BAapHUX TPYO i MaricTpanbHux TpyGomposomis. Lle me Bimmosimae
3ajBIICHIM Yy HasBi IBOTO pO3MiTy pO3polIi TeXHOIOrii 3BapIOBaHHA TPyO 3
0iMETajIeBOro JIMCTa «THTAH — CTAb», OCKIIBKH po3pobKa TeXHONOTiH Mae 3a MeTy
TIPKB’A3KY /IO TIEBHOTO BUPOOY UM KOHCTPYKIIIl.

5) YactuHa puCyHKIiB 3 QoTorpadismu MIKpPOCTPYKTYpH y po3fimax 3 Ta 4
HaBeJIeHi 6e3 PO3MipHUX MapKepiB Yi BKa3aHHs 3G1IbIICHHS, Hanpukiaz 3.20, 3.27.r,
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6) Ha naBemenux y Jlomarky A TeXHONOMYHHX CXeMax, BUKOPUCTOBYETBCS
mpHGT KLyrke MATIOro po3Mipy, 1o 06Mexye IPaBUIIbHICTD CIPHUHSTTS Ta MOKIIHBICTE
OLIHIOBAHHS TAaHUX TEXHOJIOTIYHUX CXEM.

HaBeneni 3ayBakeHHS He 3HIKYIOTb 3aTrabHOT MOZHTHBHO OLIHKH PO3IJIAHYTOT
AHcepTaniinoi poborw.

BHUCHOBOK

Hucepraniitna poGora I'amymaka Omera Bacwibosmua Ha TeMy «Po3pobxa
TEXHOJIOT1i CTHKOBOT'O ILIA3MOBO-yTOBOTO 6araTonpoxigHOro 3BaprIOBaHHS OimeTaiy
«THTaH-CTAIb» i3 HAHECEHHAM Gap'epHUX HOKPHUTTIBY € CaMOCTIHHO Ta 3aBEPLIEHOIO
HayKOBO-JOCIIIHOK POOOTOI0, SIKA Y CYKYIHOCTI MOJKe OyTH OXapaKTepH30BaHA SK
YCIIIIHE BUPINIEHHS Ba)KITMUBOT HAyKOBO-TeXHITHO] 3a/aui.

3a 3MICTOM, aKTyaJbHICTIO OTpUMAHHX Pe3yJbTaTiB, HAYKOBOIO HOBH3HOIO,
AOCTOBIPHICTIO Ta MPAKTUYHOK IIHHICTIO AUcepTaliiHa po6oTa BiAMOBigae BUMOram
MYHKTIB 6, 8, Ta 9 «[IopsimoK MpHCY mKeHHS CTYTICHS IOKTOpa (inocodii Ta ckacyBanHs
PIlleHHs pPa3oBoOi cremianizoBanoi BueHOi paju 3aKnamy BHIIOI OCBITH, HAyKOBOT



YCTAHOBH IMpO IPHUCY/UKEHHA CTyNeHs JokTopa (inocodiin, 3aTBepmkeHOro
Hocranosoro Kabinery MinicTpi Vkpainu Ned4 Bix 12 ciums 2022 POKY, a ii aBTOp —
I'anyak Oner BacuapoBud — 3acmyrosye Ha IPHCYIXKEHHs HOMY HayKOBOT'O CTYIIEHS
mokropa ¢imocodii 3a crmemianbhicTio 132 «Matepiano3HaBcTBO» ramysi 3maHp 13
«MexaniuHa iHXeHepisy.

Penensenr:

3aBigyBad Bimmimy Ne77 -

IE3 im. €.0. ITatona HAH Vkpaiuu, /

K.T.H.,C.1I. Aprewmiit BEPHAIIBKWIA

Hinnwe 3apimyBaga Bimginy Ne77 IE3 im. €.0. ITatona HAH VYkpainu, kangugaTa
TEXHIYHUX HayK, CTAPIIOro JOCITiIHIKA Aptewmis beprarpkoro 3acBimguyro. |

VYyenuii cekperap
IE3 im. €.0. ITaTona HAH 4
K.T.H., C.]I. / ‘

Inna KIIOYKOB



