PEIEH3IsS1
Ha JUcepTauiifHy poboty
HypapginoBa Ioparima AoaiioBuua
Ha TeMy «BaJyikoBa po3JIMBKa BACOKOMIITHUX AJIFOMiHi€EBUX CILIaBiB IS
oJiepXKaHHS MPOKATY 3 IiABUIICHUMH ME€XaHiYHUMH BIIaCTUBOCTIMHY,
Ipe/ICTaBIeHy Ha 3000yTTs CTymeHs qokTopa dinocodii
B raiysi 3HaHb 13 — «MexaHiuHa iHXEeHepis»
3a cretianbHicTIO 136 — «MeTaypris»

AKTya/IbHIiCTh TEMH JUCEPTAIil.

BucokoMiliHi aTfoMiHi€BI CIUTaBH IIHPOKO 3aCTOCOBYIOTBCS Y PI3HHX Trally3sx
BUPOOHMIITBA CY4aCHOI TEXHIKHM, 30KpeMa, BHCOKOTEXHOJIOTIYHMX 1 HAyKOEMHHUX,
TaKUX SIK JIiTako- i pakeroOymyBaHHs. Lli crutaBu i TexHOJIOrii BUPOOHHMLITBA 3 HHUX
BIMIOBiJAIbHUX JeTalled i KOHCTPYyKLii € 00’ekTaMH OOCHiIKeHb y OaraTbox
PO3BHHEHHX KpaiHax cBiTy. OcobimBa yBara NPHUIUIAETHCA CIUIaBaM 3 BEIMKUM
iHTepBaJIOM KpHCTajizalil MpH OTpPUMaHHI JHCTOBOI mpoxaykmii. JlocmikeHH:
3HaXOMATHCS Ha CTalil MOIIYKY e(eKTUBHIX TEXHOIOTIYHUX PillIEHb.

B peneH3oBaHiii qucepramiiiHiii poOOTI HaBeleHO AETAIbHUN aHATITUYHUH
OIVISII CyYaCHHX JIiTepaTypHHX JDKepell, 3 SKOr0 BHIUTMBAE 3pOCTaioua TEHIEHIIiS
36iUTbIIeHHS TOTped y TOHKOMY METAJIONMpOKaTi 3 TaKWX AIIOMiHIEBUX CIUIABiB.
3a3Buyail ix BHpOOIAIOTH METOAaMH MEXaHi4HOI Ta TepMidHOlI OOpOOKH 3NMBKIB.
Takox TexHIYHHI Mporpec y ramysi IpOKaTKd MeTaliB Ha JIMCTOBY NMPOIYKIIIO Ha
Cy4aCHOMY eTalli XapaKTepU3y€EThCS CTBOPEHHSM TEXHOJIOTIYHHX JIAHIFOXKKIB 3
BUKOPHCTAHHAM ITOEJHAHUX NPOLIECiB Oe3MepepBHOrO JIUTTS Ta IIPOKAaTKH METAIIB.

OmavM 3 HaAWOLIBII TMEPCIEKTHBHUX CIIOCOOIB  ONEp)KaHHS TOHKOTO
METAJIONpPOKaTy € BajlKOBa pO3JHMBKa MeETaliB, sfKa BUKOPHUCTOBYBalach s
BUKOHAHHA IOCIiIDKEHb B AucepTauiiHii poboti. Lle#t mMeron mosBonse oTpuUMaTH
TOHKMH METAIONpOKaT 3 MaKCHMAIbHOK €(EKTHBHICTIO, K i MO €KOHOMiYHHUM
IIOKa3HMKAaM, TaK i BIaCTHBOCTSIM JIUCTA B IILJIOMY.

BukoprcTaHHsA 1bOro crnocofy Ja€ MOMXIIMBICTh BUTOTOBIIAITA TOHKI JIUCTH 3
BHCOKOMIITHUX aJIFOMiHI€BHMX CIUIaBiB I aBia- i pakeToOyIoyBaHHS, AKi BUKOHYIOTh
(GYHKIII}0O OCHOBHOTO KOHCTPYKI[IHHOrOo MaTepiady i OOIIMBKH i BHYTPILIHIX
CHJIOBHMX eJIeMeHTIB. JlaHa TeXHOIOris, He 3BaKaloYH Ha INEBHY CKIIAJHICTh, Ma€
BHUCOKMM €KOHOMIYHHMH Ta pecypco3bepiraroudii moTeHLian y MOpiBHSHHI 3 Oimbm
IIMPOKO BHKOPUCTOBYBAaHHMH METONAaMH OTPUMAaHHS TOHKOI METAJOMPOMyKIIil.



OpHak, onepXaHHS JIMCTOBOTO IPOKaTy 3 BHCOKOMIIIHMX AaJIFOMiHI€EBHX CIUIaBiB
METOZIOM BAaJKOBOI POTMBKH-TIPOKATKH € MAJIOBHBYEHHM IIPOLIECOM Ha JaHUMH
MOMEHT, y TOMY YHCJIi Yepe3 IMUPOKUI iIHTepBaJl KpUCTAJIi3allii TaKMX CIUIaBiB. ToMy
BOHa BUMarae riIMO0KUX JOCIIIHKEHDb SIK CaMOro MPOIIECY i HOr0 OCHOBHUX (aKTOpiB,
TaK i AKOCTi OZiep>KaHOi METAIONPOIYKIIii Ta ii BIaCTUBOCTEH.

Ouinka oOrpyHTOBaHOCTI HAYKOBHX pe3yJbTaTiB Aucepranmii, ix
AOCTOBIPHOCTi Ta HOBHU3HH.

OOrpyHTOBaHICTh HayKOBHX pe3yJIbTaTiB poOOTH 6a3yeThCs Ha 3aCTOCYBaHHI
CYy4YaCHHX METOAIB Ta OONlafHaHHs IJisi MPOBEHNECHHS IOCHTI[KeHb, HA BHKOPHCTaHHI
IJ1sl IHTepIIpeTalil ofepXKaHWX pe3yJbTaTiB 3acal Teopil TeIIO- MAcOIEPEHOCY IpH
OXOJO/KEHHI i TBEpAHEHHI IIBHOKO 3aKPHCTATi30BaHMX MeETAJIEBHX pO3ILIABIB.
JIoCATHYTI HayKOBi pe3yJbTaTH 0a3yloTbCS Ha BIPHO BHM3HAYEHHX KPHTHYHHX
npobjeMax JBOBAJIKOBOI PO3NUBKH-IIPOKATKH, MOB’SI3aHUX 3 B3a€MHO BHKIIOYHHMHM
(bakTOpaMu, OCHOBa SIKUX — HECTAOLIBbHICTD i IBHIKOILUIMHHICTE IIPOLIECY.

HaykoBa HOBM3Ha pe3yNbTaTiB OUCEPTALlifHOrO MOCIIDKEHHS I[OJiArac B
HaCTYITHOMY:

1. Brepme omepxaHO aHATITHYHI 3aJIe)KHOCTI IJIA PO3paxyHKy MIBMIKOCTEM
BaJIKOBOI PO3IMBKU-NIPOKAaTKH allfOMiHi€BUX ciutaBiB B95, AMrS i AJI35, sxi
3a0e3MevyoTh OTPHMAaHHS JIACTOBMX 3arOTOBOK 3a[aHOl TOBIIMHH. 3a JOIOMOIOKO
IMX DIBHAHb OyJ0 BH3HA4Y€HO MIBHUAKOCTI PEalbHOI BAJKOBOI PO3IMBKM JOCIiJHHX
aIIOMiHI€BHX CIUIaBiB Ha J1abOpAaTOpPHii yCTaHOBII, SKi IIOKa3aId XOPOLLY KOPEJIIIIo
3 (aKTUYHMMH 3HAYEHHSAMH Ta JO3BOJMIMA OTPUMATH 3 HMX JIMCTOBI 3arOTOBKH
3a/1aHO1 TOBIIMHH. |

2. Po3pobneHo edexTuBHHMI MexaHi3M iHTeHCHGiKalii TemI00OMiHHMX
NPOLECIB y BalKOBOMY KpPHCTAIi3aTopi, SKMM MONArac y 3MiHi XapakTepy pyXy
NPUCTIHKOBOTO IIapy OXONO/DKYBAIBHOI BOAM 3 JIaMiHAPHOIO pEXHMY Ha
TypOyJIEeHTHHH HUISXOM HaHECEHHsS LIOPCTKOCTI Ha BHYTPIILIHIX MOBEPXHAX BaKiB.
InTeHcHdikallis NOB’sI3aHa 31 CTPYKTYPOIO NMPUCTIHKOBOTO TiJIPOJMHAMIYHOIO IIapy,
AKa TypOymisyeTbcs 3a paXyHOK HaGiraHHs MOTOKY PiOMHH Ha BHCTYI, 3a SKHM
YTBOPIOETECS BHUXOD, SAKMH pYHHY€ CTPYKTYypy B’S3KOro HiAmiapy, BHACTiIOK SKOIO
TEILIOBiIBE/IEHHS TEIUIONPOBI JHICTIO 3MIHIOETHCS Ha KOHBEKTHUBHE TEILIOBiIBEACHHS.

3. Boepmie po3po6i1eHO TEXHONOTIYHI PEXUMH BAIKOBOI PO3IMBKH-TIPOKATKH
BHCOKOMIIIHMX alIOMiHi€BHX CIUIaBiB 3 IUMPOKMMH iHTEpBalaMd KpHCTasi3arlii
(2160°C) Ta oTpuMaHi 3 HMX JIMCTOBi 3aroTOBKH. Po3poGiieHa MeToauKa BHOGOpY
TEXHOJIONYHHX [TAPaMeTPiB BAIKOBOI PO3JIMBKA BUCOKOMIL[HMX aTIOMiHi€BHX CIUIABiB



JO3BOJIMJIA OTPUMATH MM METOAOM JIMTi JIACTOBI 3arOTOBKH 3i ciuiaBy B9S, skumii
Mae iHTepBa Kpucrarizaiii 162°C.

4. BcTaHOBIIEHO B3a€EMO3B'S30K MiXK IapaMeTpamMH MEePBHHHOI KPHUCTAIIYHOI
OyIOBH JTUCTOBUX 3aroTOBOK 3 alllOMiHi€BHX CIUIaBiB Mapok AJ[35, AMrS i B95 Tta
0COONMMBOCTAMH (OpPMYBaHHS CTPYKTYpH 1 BIIACTHBOCTEH KiHIIEBOTO JIMCTOBOI'O
pokaTy 3 HuX. [IpeacTaBieHo iX 3aIe)KHOCTI BiJl TEXHOJOTIYHUX PEXHMMIB BaJIKOBOTO
PO3NIUBKH, rapsuoi IPOKaTKA Ta TepMidHOI 0OpoOKM LMX CIulaBiB. BcraHoBieHi
3aKOHOMIPHOCTI 3MiHH CTPYKTYp Ta BJIaCTHBOCTEH JIMCTOBHX 3arOTOBOK 3 IHX
aTIOMiHI€EBUX CIUTaBiB Ha KOXXHOMY €Talli TEXHOJIOTIYHOTO MpOLECY «BaJIkKOBa
poO3IMBKa — rapsdya IpoKaTka — TepMidyHa oOpoOka». Iloka3zaHo, MmO piBEeHb
MEXaHIYHMX XapaKTEepUCTHK Ha BCiX eTamax BH3HAYa€TbCA PO3MIPOM IEPBHHHHX
KpucTaiiB a—Al Ta iHTepMeTanmimHuX (a3, sKi CyTTEBO 3aeXaTh Bill peXKMMiB rapsdoi
IIPOKATKM Ta TepMi4HOi 06po6ku. s ycix CIUlaBiB BU3HAYEHO ONTHMAJIbHI PEKUMHU
rapsi4oi IPOKaTKH Ta TepMi4HOi 06poOKH, 0 3abe3nedyloTh MaKCHMAIBHHUM piBEHB
MEXaHIYHMX BIIACTHBOCTEH ONEep)KyBaHOI JMUCTOBOI MPOMYKILi, fAKi IEpEeBHIIyIOTH
BIATOBITHI CTaHAAPTHI MEXi.

Ouinka 3micTy AMceprauil, ii 3aBepUIeHICTL TA JOTPUMAHHSA NPHHLHMIIB
aKaJeMi4Hol J00po4YeCHOCTi.

3a cBOIM 3MicTOM JucepTauiiiHa pobora 3m00yBaya Hypaninosa I.A. moBHicTIO
Binnosinae CraHgapTy BHIIOI OCBiTH 3i cmemianbHocTi 136 — «Meramypris» Ta
HalpsMKaM JOCTI/KEHb BIIITOBITHO 0 OCBITHBOI IporpaMu «MeTamypris».

Hucepraniina poboTa € 3aBEepHIEHOI0 HAYKOBOIO Ipallel0 i CBiIYUTH PO
HasABHICTh OCOOHCTOr0 BHECKY 3100yBaua y HayKOBHM HAIpsM OTPMMAHHS TOHKOT'O
METAJIONPOKAaTy 3 BHCOKOMIIIHHX aJIIOMIHI€EBHX CIUIaBiB CIOCOOOM BaJIKOBOIL
PO3JIMBKH.

PosrisHyBmy 3BiT momiOHOCTI 3a pe3ynbTaramMu MEPEBIpKM AUCEPTAliHHOI
pobOTH Ha TeKCTOBi 36irM, MoXKHa 3pOOMTH BHCHOBOK, LIO IMCEpTaliliHa po6oTa
HypaninoBa I6pariMa AGmiiioBHYa € pe3yibTaTOM CAaMOCTIHHHX IOCITIIKEHb
3100yBaya i He MiCTHTP eleMeHTIB danbcudikanii, komminsuii, Gabpukanii, nnariaty
Ta 3ano3u4eHb. BukopucTaHi ifeil, pe3ynbTaTH i TEKCTH iHIIKX aBTOPIB MalOTh
HaJIeXHi MIOCUIIaHHS Ha BiIMOBiHE HKEPETIO.

MoBa Ta CTH/Ib BHKJIaJIeHHSI Pe3yJ/IbTaTiB.

Hucepraniiina po6oTa HamucaHa YKpaiHCBKOIO MOBOIO 3 IIOCHTiJOBHHUM
OIIMCaHHSAM EKCIIEPUMEHTIB Ta JIOTiYHMM BHKJIAQJEHHSM Pe3yJbTaTiB JOCIiIKEHb i3
BUKOPHCTaHHAM 3arajlbHOIPUHNHATO] HAYKOBOI TEPMIHOJIOT1.



TERRPTEL G CRIGIRETEUR > BUTYTY, HOTHYSOA TRYETHD, BHIHIRD, VIR
niTepaTypH Ta AOAATKIiB. 3aranbHuii o6car mucepTaril 174 CTOPIHOK.

Jucepraniiina pobora odopmieHa BiamoBimHo a0 BuMor Hakasy MOH
Vkpainu Big 12 ciuns 2017 poky Ned0 «IIpo 3aTBeppKeHHS BUMOT 10 0QOPMIIEHHS
aucepTaiin.

OnpuiioAHEeHHs pe3yJibTATIB AUcepTaliiHOI po0oTH.

HayxoBi pe3ynbraTé mucepraiii BHCBiTIeHI y 15 HaykoBHX IyOmiKamisx
3mobyBaua, 7 3 AKHX OIyOJIiIKOBaHO Y HayKOBUX ()axOBHX BUIAHHAX YKpaiHH, y TOMY
guciti | BUIAHHS BXOAMTH 10 MiXKHApOAHOI HaykoBoMeTpu4HO1 6a3u SCOPUS.

Takox pe3ynbTaTd Aucepramii Oynu ampoboBaHi Ha 8 HaykoBUX (haxOBHX
KOHGEpEeHIisX.

TaxuMm 4MHOM, HAyKOBi pe3yJIbTaTH ONMKCaHi B AUCEpTaLiliHili poOOTI MOBHICTIO
BHUCBITJIEHI Y HAyKOBHUX IyOIiKalisx 3100yBaya.

Henouiku Ta 3ayBaxeHHsI 10 AucepTaliiiHol poboTH.

1. HenomikoM MeTOOWYHOI CTPYKTYpH poOOTH € Ppi3HOBEKTOPHICTh
3aCTOCYBaHHS 3 OJHi€l CTOpOHM (i3u9HOI MojeNi (BepTHKaJlbHa CHMETpUYHAa CXeMa
o ymoBaM (opMyBaHHS KipOK Ha BajJKax), a 3 JPYroi — MaTeMaTHYHa MOJIENb i
nabopaTopHa ycTaHOBKa (KyTOBa HECHMETpPHYHa CXeMa 3 pi3KO HepiBHOMipHHMH
yMoBaMH (HOpMyBaHHS KipOK Ha BaJIKax).

2. IlynktoM 1 HayKkoBOi HOBH3HH 3a3HAu€HO, IO OJAEPXKAHO aHANITHYHI
3aIE)KHOCTI AN pO3paxyHKy IOBHAKOCTEH  BAIKOBOI  PO3JIHMBKH-IIPOKATKH
amoMiHieBUX cCIUIaBiB. OJHaK He OMMUCAaHO, SKMM YHWHOM OYJId OTpUMaHi Taki
3aJIeXKHOCTI, 1 YOMY TaKi BETHKi KoedillieHTH.

3. B MaremMaTMYHOMY MOMENIOBaHHI  MpeACTaBleHi  JaHi,  sKi
BUKOPHCTOBYBAIMCh K BHXiHi, Taki SIK: TeMIeparypa pO3JIMBKH MeTaly, JiHiiHa
IIBUJKICTE PO3NMBKH, TOBIIMHA i LIMPHHA 3arOTOBKH, ajleé He BpaxyBald TaKHiM
rapaMeTp sIK THCK BalKiB Ha 3aroToBKy. JlouinbHime Oysio BpaxyBaTy 1€ mapamerp,
B 3B 53Ky MOIo BEIMKHMM BILUTMBOM Ha BJIACTHBOCTI 3arOTOBKH, OJHAK B POGOTI IOTO
He Mae€, B mojainpmoMy Oyno 6 IOLUIBHO BpaxyBaTH i BCTAHOBHMTH OiIBII TOYHI
pe3yJbTaTh MOJAETIOBAHHS.

4. He noscHeHO HaBIllIO JOCHIIKYBAIHACh MIBUAKOCTI OXOJIOMKEHHS CIUIABIiB Yy
HeMeTaieBUX ¢opMax (hTopdioromir i KBapi), SKIIO MBUAKICT OXONOKEHHS IIPHU
BAJIKOBiH PO3JIMBII Ha METalleBUX BOIOOXOJIOMIKYBaHUX Bakax csarae 1000 K/c.

5. OcHOBHa yBara JOCIiKEHb IPHUCBSYeHa PO3poOIli OTPUMaHHA TOHKOIO
JIACTA, TOCTIDKEHHIO iX CTPYKTYypHO-()a30BOr0 CKIIALy Ta MEXaHI9HMX BIACTHBOCTEH.



IIpu upoMy, MoXJMBO Oyslo © BapTO TaKOX NPUAUTATH OiNblIe yBard TaKOX
JOCIiIKEHHSAM KOPO3iHHUX BIIACTHBOCTEH CIUIABIB.

BBaxato, 10 BHCIIOBJIEHI 3ayBakKeHHsS HE € KPUTHYHHUMH i HE 3MEHIIYIOTh
3araJbHy HayKOBY HOBHM3HY Ta NMPaKTHYHY 3HAYMMICTh pe3yJIbTaTiB poOOTH Ta He
BIUTMBAIOTh Ha MTO3UTHUBHY OLIIHKY JUCEpTaIlifHOi poOOTH.

BucHoBok npo auceprauniiiny po6ory.

BBaxaro, mo aucepraniiina pobora 3mo0yBava crymeHs Hokropa ¢imocodil
HypaninoBa I6parima A6mifioBuua Ha TeMy «BankoBa po3JIMBKa BHCOKOMIITHHX
alIOMIHIEBUX CIUIaBiB I OJEp)KaHHS IIPOKaTy 3 IiJBMINEHUMH MEXaHiYHUMHU
BJIaCTMBOCTSIMM» BHKOHaHa Ha BUCOKOMY HayKOBOMY piBHi, HE MOPYUIY€E HPUHIUITIB
aKa/IeMi9HO1 TOOPOYECHOCTI Ta € 3aKiHYEHHMM HAyKOBHM IOCIiIKEHHIM, CYKYITHICTh
TEOPETHYHUX Ta MPAKTHUYHUX Pe3yJIbTATIB SKOTO PO3B'A3y€ HAYKOBE 3aBIAHHA, IO
Mae iCTOTHEe 3HaueHHs JUIs ramysi 3HaHb 13 — «MexaHiuHa iHXKeHepis» .

Jucepraniiina po6oTa 3a aKTyaJbHICTIO, IPAKTHYHOK LIiHHICTIO Ta HAyKOBOIO
HOBU3HOIO IIOBHICTIO BiINOBia€ BUMOraM YHHHOTO 3aKOHOJABCTBAa YKpaiHH, IO
nepenbadedi B .6 — 9 «IlopsaKy NpHCYKeHHS CTymeHs XokTopa ¢imocodii Ta
CKaCyBaHHs DILIEHHS pa3oBOi CIIEIiali30BaHOI BYEHOI paay 3aKjady BHINOI OCBITH,
HayKOBOI YCTaHOBH IIPO NPUCYIDKEHHS CTyTeHs AOKTopa (isocodii», 3aTBEpIKEHOTO
ITocranoBoro Kabinery MinictpiB Ykpainu Ned44 Bim 12 ciuns 2022 poky. 3n06yBay
HypaninoB I6parim AGnifioBuu 3aciyroBye Ha NpPUCYIKEHHS CTYIEHs JOKTOpa
dinocodii B ramysi 3HaHb 13 — «MexaHiuHa iHxeHepis» 3a cnemianbHicTIO 136 —
«Mertanypris.

Penensenr:

IIpoBinHMI HAyKOBHIA CIIiIBPOOITHHK
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