PEINEH3IA
Ha JMcepTaliitHy poboTy
Hypaainosa Ioparima AoailioBu4a
Ha TeMy «BaJlkoBa po31MBKa BUCOKOMIIIHHX aTFOMiHi€BUX CIUIaBIB A
oJlepKaHHs IIPOKaTY 3 MiABUINEHUMHI MEXaHIYHUMH BIIACTUBOCTAMUY,
IIpeICTaBjIeHy Ha 3100yTTs CTyIeHs JoKkTopa dizocodii
B raysi 3HaHb 13 — «MexaHiuHa iHKeHepisn»

3a crenianbHicTio 136 — «MeTamypris»

AKTyaJIbHiCTh TEMH JHCEPTALlil.

BHCOKOTEXHOJIOTIYHI i HAYKOEMHI rany3i MaluHOOYIyBaHHS, 30KpeMa, JIiTaKko- 1
pakeToByIyBaHHS, SKi HEOOXimHO TinTpuMyBaTH i po3BMBAaTH B YKpaiHi, LIMPOKO
3aCTOCOBYIOTH BHCOKOMIIHI alrOMiHi€Bi cruyiaBu. BOHHM IIHPOKO MOCTLDKYIOTBCA 1 Y
PO3BHHEHUX IIPOMHCIIOBUX KpalHaX CBITY. |

[Ipy 1mpOMy, pa3oM 3 BHPOOHHIITBOM BiINMOBiJaJbHUX AeTalel 1 KOHCTPYKIiH,
[OCTIMHO 3pOCTaE MOMKUT Ha METAJIOIPOKAT 3 TAKUX CIUIaBiB. Lle 3yMOB/IEHO MOXIIUBICTIO
OZIEPKAHHSA PI3HUX BUPOOIB i3 3aCTOCYBAHHSIM MAJIOBIIXOXHUX TEXHOJOTIH 3aBIAKH
HaOIMKEHHIO PO3MIPIB 3aroTiBKH JI0 MOKA3HUKIB KiHIIEBUX BUPOOIB Ta sabe3nedenHs ix
BHCOKHUX MEXaHIUHUX XapaKTepPHUCTHK.

Haii6inpin mepcneKTUBHUMY € 3MILHIOBaHI TEPMIYHOIO 0OPOOKOI0 BHCOKOMILIHI
a;rroMiHieBi crmaBu cuctemMu Al-Zn-Mg-Cu i criaBu cepeHbOo1 Ta IiABUILIEHOT MILTHOCTI
cucremMud Al-Mg-Cu. Boru € ocHOBOWO A7 FOJIOBHHX CHJIOBHX GIEMEHTIB Ta OOIIMBKH
JiTakiB Ta pakeT ((hr03elshK, KPHIO TOIO) 3aBISKH He3alepeyHUuM NepeBaraM - BUCOKIH
MUTOMIH MIIHOCTi MaTepiajliB Py BiAHOCHO HEBEIHKiH Maci.

OTpuMaHHs TOHKOTO METAIONPOKATy 32 TPANULiHHUMH TEXHOJOTIAMH JHMTTH 3
HACTYNHOIO IUIAaCTHYHOIO JAedopMalliclo Ha crelialbHOMY oOJagHaHHI 3HA4HO

i IBHIIYIOTh BapTICTh KIHLIEBUX BUPOOIB.



V mucepraniiinii poGoTi BuOpaHa TEXHOJOTIYHA CXeMa BHPOOHHIITBA TOHKOIO
nucTa Ge3NocepesHbO 3 PIAKOrO MeTany i3 3acTOCYBaHHAM IBOBATKOBHX MallMH
PO3IHMBKU-TIPOKATKH 3aroTOBOK, SKa [O3BOISE CYTTEBO BIUIMBAaTH Ha MPOLECH
(GopMyBaHHS X CTPYKTypd Ta (DI3MKO-MEXaHIYHHX XapaKTEPHCTHK, & TaKoX 3HAYHO
CKOPOTHTH TEXHOJIOTIYHHH LMK BUPOOHHUIITBA METATIONPOKATY.

OnHak iCHYIOTh 3HAYHI TEXHOJIOTIUHI TpPyTHONI, fKi IOB'S3aHi 3 IIMPOKAM
inrepBanoM Kpuctamizamii (> 160°C) takux crnasiB. ToMy pO3IIMpPEHHS MOMKIIHBOCTEH
BUKOPHCTAHHS TEXHOJOTI] BAJKOBOT PO3JIMBKHA Ul TaKHX CIUIaBiB € BAXKJIHUBUM i

aKTyaJIbHUM HayKOBO-IPaKTHYHUM 3aBIaHHIM.

Ouinka  OOrpyHTOBAHOCTI HAYKOBHX  pe3yJabTaTiB  aucepramii, ix
AOCTOBIPHOCTI TA HOBU3HH.

OOGIpyHTYBaHHS pe3yJIbTATiB, BUCHOBKIB Ta peKOMEHalil, BUKIaeHUX B poOOTi,
pOBEJEHO Ha TMiACTaBi KPUTHYHOIO aHalidy HayKOBO-TeXHi4HOI iHQopmaiii Ta
TIOPiBHSIHHS 3 IHO3eMHHMH | BITYM3HAHUMH JDKEPEIaMH.

JlocToBipHiCTE pe3yibTaTiB (Ga3yeThCsi Ha BHKOPHUCTAHHI CyYacHHX METOIB i
obNafHaHHA JUIA JOCIiIKEeHb, BiAMOBiAHINA 00poOIi OTpUMaHNX eKCIepHMEHTAIbHUX I
PO3PaxyHKOBHX MaHHX, IX IHTEepHpeTawuil 3rifHO 3 iCHYIOUUMH TeOpisMH (I)i3HKO-\XiMi'1'
MeTaTyprifHUX MPolLIeCiB 1 METaT03HABCTRA.

HaykoBa HOBM3Ha pe3yJbTaTiB aucepTalilfHOro MJOCHIDKEHHA IIOJArac B
HACTYITHOMY:

1. Brepmre omep)kaHO aHAJTITHYHI 3aJI€AKHOCTI JJIsl PO3PaxyHKY IIBHAKOCTEH
BAJIKOBOI PO3JIMBKH-IIPOKATKM atoMiHieBux cmiasiB B95, AMrS 1 AJI35, sxi
3a0e3meyyIloTh OTPHMAaHHS JIACTOBMX 3aroTOBOK 3amaHol TOBIIMHH. Lli piBHSHHS
JIO3BOJIMJIM BU3HAYMTH PEaIbHi IIBHAKOCTI BATKOBOT PO3MUBKHU JOCIIIHUX aJIOMIHIEBHX
ciulaBiB Ha abopaTOpHifl YCTAHOBIN, MOKA3ald XOPOLIYy KOPENslilo 3 (aKTHIHHMH

3HaYeHHSAMU Ta 3a0e3Medrin OTpPUMAaHHs JTUCTOBHUX 3arOoTOBOK 3aJ1aHO1 TOBIIUHH IIpH



pi3sHMX 3HAUEHHSIX BHXIIHMX TEXHOJOTIYHMX [apaMeTpax: TOBLIMHA 3arOTOBOK, KyT
MeHiCKy, paliyc BaJKiB, TeMIIepaTypa IeperpiBy po3IuiaBy TOLIO.

2. Pospobneno epexruHmil Mexanizm inTeHcHDiKalil TENIO0OMIHHUX IPOLECIB Y
BaJIKOBOMY KPHCTaJIi3aTopi, SKUM momsirae y 3MiHi XapakTepy pyXy MPHUCTIHKOBOTO MIapy
OXOJIO/KYBAIBHOI BO/IM 3 IAMIHAPHOTO PEXXUMY Ha TypOyJNEHTHHH LIIIXOM HaHECEHH:
LIOPCTKOCTi Ha BHYTPIIIHIX MOBEpXHSX BaikiB. Ha BiIMiHy Bil CXeMy TEILUIOBIIBEICHHA
3 [NaAKAX [OBEPXOHb CTAHJApPTHMX  BAIKiB-KPUCTai3aTopiB  iHTeHCHiKaLis
IIPUCTIHKOBOTO TiPOAMHAMIYHOTO Liapy MPU3BOAMTE 0 Horo TypOyisauii 32 paxyHOK
HabiraHHs MIOTOKY PiJMHH Ha BUCTYII 3a0€3Medy€eThCs KOHBEKTUBHE TEIUIOBIIBEICHH.

3. Brepme po3po0geHO TEXHONOTIdHI PEXHMMM BAalKOBOI PO3ITHBKH-IIPOKATKH
BUCOKOMIIIHMX &TIOMiHi€BHX CIUIABIB 3 IIMPOKUMH iHTepBanaMu Kpucramtizauii (=160°C)
Ta OTPHMaHi 3 HUX JIMCTOBI 3aroTOBKH. Po3poGlieHa METO/MKa BUOOPY TEXHONIOMYHHX
mapaMeTpiB BaJKOBOi PO3JMBKM BHCOKOMIIHHX ATIOMiHi€BMX CIUIABIB [O3BOJIHIIH
OTpYMATH IIUM METOIOM JIUTi JINCTOBI 3aroToBKM 3i crutaBy B95, skui mae IHTEepBal
kpuctaiizamii 162°C.

4. BCTaHOBJIEHO B3a€EMO3B'S30K MDK NapaMeTpaMHd IEPBHHHOI KpHCTanigHOl
GYIZOBH JIMCTOBHMX 3aroTOBOK 3 anioMiHieBHX cmmaBiB Mapok AJI[35, AMr5 i B95 rta
ocobnuBocTaMH (GOPMYBaHHS CTPYKTYPH 1 BIIACTHBOCTEH KiHLEBOTO JMCTOBOTO MPOKATY

N
3 guX. [IpeacTaBIeHo ix 3a1eHOCTI Bill TEXHOJIOTIYHHX PEXHUMIB BAIKOBOTO PO3HBKY,

rapsi4oi IPOKaTKX Ta TepMidHOI 00pOOKH IUX CILIABIB.

Ouinka 3MicTy AuMcepramii, il 3aBepmIeHICTh Ta JOTPUMAHHSI MPHHUMIIIB
aKaJeMiuHoi 100po4YecHOCTI.

Tucepraniiina po6ora Hypanitosa .A. 3a cBOIM 3MiCTOM IOBHICTIO BiIIOBiJae
CraHmapTy BMINOI OCBiTH 3i crmemiamprocTi 136 — «Meranypris» Ta HampsMKam
IOCIiIKeHb BIOMOBIIHO /10 OCBITHBOI porpaMH «MeTaiypris».

JlucepTaniiiza pofoTa € 3aBepIIEHOI0 HAayKOBOK Mpalel 1 BHOKPEMITIOE

0coOHCTHH BHECOK 3/100yBava y BUPIIIEHHs HayKOBO-T€XHIUHOI MpoOIeMH OTPUMaHHA



TOHKOTO METAJIOIPOKATY 3 BHCOKOMIIHMX TIOMiHI€BHX CIUIaBiB CIOCOOOM BalIKOBOT
PO3JIMBKH.

Tlucepraniitna po6ota Hypanizosa [.A. € pe3ynbTaToM CaMOCTIHHUX HOCITIIKEHb
i me MicTuTh eneMmeHTiB Qambcubixanii, komminsuil, dabpukamii, rariaty Ta
3aTO3MUEHb, IO IMATBEPIKYEThCA 3BITOM MOMIOGHOCTI 3a pPe3yNbTaTamMH INepeBipKH
poGotu. Buxopucrani inei, pesyabTaTH i TeKCTH iHIIMX aBTOPiB MaroTh HaJIeXKHI

NOCHJIAHHS Ha BiOIIOBIOHI Kepea.

Mogsa Ta CTHJIb BUKJIA/IGHHS pPe3yJ/IbTaTiB.

JucepTaliiina poOoTa HamHcaHa YKPaiHChKOIO MOBOIO 3 BHKOPHCTaHHIM
3araJlbHONPHIHATOT  HAayKOBOI ~ TepMiHONOTili Ta 3 MOCTIZOBHAM  ONHCAHHAM
eKCIIEPMMEHTIB 1 JJOriYHUM BHKJIAJCHHSIM Pe3yIbTaTiB N0CII/KEHB.

Tucepraniiina po6ora odopmieHa BiamoBigHo no BuMor Hakasy MOH Vkpainu

Bim 12 ciunst 2017 poxy Ned0 «IIpo 3aTBepKEHHS BUMOT 10 O(OPMIIEHHS THCEPTAILD.

OnpuaoIHeHHs pe3yJIbTaTiB JucepTaliiinoi podoTH.
3a TeMOIO JucepTaliiiHoi poboTH orry6IikoBaHO 15 HayKOBHMX Npallb, 7 3 SKHX - Y
HayKoBUX (axoBHX BHIaHHAX VYKpaiHH, y ToMy udciai | BHJAHHA BXOIMTbL JI0
H
MiXXHApOIHOI HayKoBoMeTpru4HOi 6a3su SCOPUS.
Pesynpratu muceprainii mpoiimny anpobopamiro Ha 8 HayKOBHX (haxoBux

KOH(EPEHIIIX.

Hepmoniku Ta 3ayBaxeHHs 10 JHcepTaliiHOI podoTH.

1. IlyHKT 3 HayKOBOI HOBU3HH, 1[0 CTOCYETHCS PO3POOIEHHX TEXHONOTIYHUX PEIKUMIB
BAJIKOBOI PO3NMBKH-TIIPOKATKM BMCOKOMIIHHX alIOMiHI€BAX CIUIaBiB, 3& CBOEO
CYTHICTh BiIHOCHTBCS OUITBINE 10 IPAKTUYHOTO 3HAYEHHS POOOTH.

2. V myHKTi 4 HaykoBOi HOBH3HM He BKa3aHO CTYIIHb HOBU3HH Ta HE YITKO

BHOKDEMJIEHO BCTAHOBJICHHMM B3a€MO3B’S30K MK  MHapaMeTpamMd MEepBHHHOT



KPUCTaIi9HOT Oy0BH JIMCTOBHX 3ar0TOBOK 3 AIOMiHIEBMX CIUIaBiB Mapok A/I35,
AMT5 i B95 Ta oco6nuBocTaMy (pOpMyBaHHsI CTPYKTYPH 1 BIACTHBOCTEN KiHIIEBOIO
JIUCTOBOTO MPOKATy 3 HHUX.

3. B onucaHHi NpakTUYHOrO 3HAYeHHs POOOTH HE 3a3HAYEHO KINBKICHI MapaMeTpH,
30KpeMa MIOPCTKOCTI Ha BHYTPILIHIX MOBEPXHAX OaHJaXiB BalKiB, CTyNEHS
TypOymizamii IOTOKY, MOCSATHYTi MOKa3HHUKH CTabLIBHOCTI IIPOIECY BaKOBOI
PO3IUBKH-TIPOKATKH AJIFOMiHIEBHX CIUIABIB.

4. Y BHCHOBKax poOOTH He 3a3HauyeHi MOKa3HUKM MIIHOCTI Ta HE MOKa3aHo 1X
B3a€MO3BSI30K 13 MEPBUHHOIO CTPYKTYPOO JTHTHX 3aTOTOBOK.

5. He omMcaHo B YoMy IoJISra€ po3pobiieHa MeTOOWKa BHOOPY TEXHONIOTIYHHX
MapaMeTpiB BaJKOBOI PO3NMBKH BHCOKOMIIIHMX aNIOMIHIEBMX CIUIaBIB Ta HE
3p0o0JIEHO YiTKUI BUCHOBOK IO L[BOTO Y BiATIOBITHOMY PO3JIii AMCEpTaLii.

BBaskaro, 1110 BUCJIOBIIEH] 3ayBa)Ke€HHS HE € KPHTUIHUMM 1 HE 3MEHIIYIOTh 3araibHy

HAayKOBY HOBH3HY Ta MPaKTHYHY 3HAYMMICTh Pe3yJIbTaTiB POoOOTH Ta HE BIUIMBAIOTH Ha

MIO3MTUBHY OIIHKY TUcepTaIiifHoi poboTu.

BucHoBOK npo AucepTaliiiHy podoTy.

BBakaro, 10 auceprauiiina poGora 3mo0yBaua CTyNeHs IOKTopa ¢inocodii
Hypaninosa I6parima AGmilioBuda Ha TeMmy «BaikoBa po3fmHMBKa BHCOKOMII[HHX
QTIOMiHIEBHX CIUIABiB U1 OJEp)KaHHS MPOKaTy 3 TMiABHUINEHUMH MEXaHIYHUMH
BIIACTUBOCTSMU» BMKOHAHA HA BHCOKOMY HAyKOBOMY piBHi, HE IOpYILIy€ NPHHIHUIIB
aKaJeMiuHOi JOOPOYECHOCTI Ta € 3aKiHYeHHM HAYKOBUM JOCIIIKEHHSM, CyKyIHIiCTh
TEOPETHUHHX Ta MPAKTHYHHUX PE3YJIbTATiB SIKOTO PO3B'A3y€ HAYKOBE 3aBIaHHs, 10 Mae
iCTOTHE 3HAYEHHS 1A rany3i 3HaHb 13 — «MexaHiuHa IHXKEHepis» .

Iucepranifina po0oTa 3a aKTyalbHICTIO, MPAKTHYHOIO LIHHICTIO Ta HAyKOBOIO
HOBH3HOIO IIOBHICTIO BiANOBiZa€ BHMOraM YHHHOTO 3aKOHOJABCTBAa YKpaiHH, IO
nepenbadeni B m.6 — 9 «IlopsuKy TpUCYKeHHs CTyleHs Hokropa ¢inocodii Ta

CKacyBaHHs pillleHHs pa3oBoOi Crieliani3oBaHol BUeHOI pajd 3akiagy BHILOI OCBITH,



HAyKOBOI YCTAHOBM NpO NMPHCYIDKEHHS CTYNEeHs HOKTopa Qimocodii», 3aTBEpIKEHOT0
T[locranoBoto Kabinery Minictpie Ykpainu Ned44 Binm 12 ciuns 2022 poky. 3mo0ysay
HypaninoB I6parim AOmifioBHY 3aciayroBy€ Ha TMPHCY/DKCHHA CTYIEHS JOKTOpa
dimocodii B ramysi sHaHb 13 — «MexaniuHa imKeHepis» 3a crmeuianbHicTio 136 —

«MeTaypris».

Peunenzenr:

3aBimyBad Bimmiry TpaHchepy
TEXHOJIOTiH Ta MaTeHTyBaHHs
Di3MKO-TEXHOIOTIHHOI'O IHCTUTYTY
meTaiiB Ta ciiaBiB HAH Ykpaiau
KaHIUIAT TEXHIYHUX HAYK,
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