PELEH3ISI
Ha JMceprauiiiny poborty
Jixaubkoro Piuapaa ®enoposuua
Ha TeMy «OnepxanHs KapoMilHUX CrTaBiB cHcTeM Cu-V ta Cu-Cr-Zr-V
B YMOBAX €NICKTPOHHO-NIPOMEHEBOT TMBAPHO] TEXHOJIOr1»,
NPEACTaBNCHY Ha 3100y TTS cTyneHs A0kTOpa dinocodii
B rajy3i 3Haub 13 — «Mexaniuna IHXKeHepis»
3a creuianbHicTio 136 — «Meranypris»

AKTyalbHiCTL TeMH aAMceprauii.

EﬂeKTPOTe‘(Hl‘lHl Ma'repla.nn 3aiiMaloTh BaXXJIMBe, Xo4ya 1 He HAATO TMOIYyJIApHE
MlClle B CYYacHHUX HAaYKOBHX IIOCHIIDKCHHSIX Lle MOB’sA3aHO rOJIOBHUM YHUHOM 3
BlIICVTHlCTlO KOHKYPEHTHUX TeXHOJIOTIYHUX pl[].leHb 30aTHUX 38683“6’4}’331‘” AK

BUCOKMH NpaKTUYHMM pe3ynbrar, Tak i €KOHOMIYHY JOLiIbHICTh. IcHYyIOUi HOBITHI

enemporexmqm CIUIaBHU HaA OCHOBI MlIll Kl  MaloThb HILIBHIHCHHPI plBeHb

€KCITyaTaliHHUX XapaKTepPUCTHK, ONEePXKYIOThCS MepeBaKHO JOPOrOBapTICHUMM Ta
CKJTaXHUMH cnocobamu. ToMy B cyuyacHux peanisx B YKpaiHu Taki po3pobku
MPOBOAATLCA B HanpsAMax TNOLIYKY albTEPHATUBHMX TEXHOJOTIYHHX PpillleHb Ta
CTBOPEHHS HOBHX CILIABiB.

3 aHani3y pi3HOMaHITHUX JKepeN BiZOMO, 10 Heabuska yBara eHepreTUYyHoro
CEKTOpY MPOMHUCIIOBOCTI NPUAIISAETHCS XAPOMILHUM MiIHHM CIIaBaM 3 BHCOKOKO
eJIeKTPONpPOBiAHICTIO. Oco6nuBO 3aTpeOyBaHUMH TakKi Martepiand € B ramysi
€IEKTPOTPAHCIIOPTY | BUCOKOCTPYMOBHX €JIeKTPOTEXHIYHUX Tpuiazis. Bixmosiaxo,
HaliOLTbII NPUAATHAMH JUIS POGOTH B €KCTPEMATBHHX YMOBAX KOHIYKTHBHHMMU
MaTepiaiaMH € MiJHi CINaBM i KOMIIO3WTH, SKi MiCTATh Tyroriaski Ta
BHCOKOpeakUifiHi ~ MeTanu a6o  Hepo3uMHHI  ApiGHOAMCTIEPCHI  YaCTHHKH.
BHpoOHHUTBO Takux MaTepianiB y nepeBaxHili GinblIOCTI BMMankis mepenGauae
3aCTOCYBaHHS  METOJIB  TOPOIIKOBOI  MeTalyprii, IHTEHCHBHOI TMIACTUYHOI
Aedopmauii, rOCTPOKYTOBOrO  MpecyBaHHA Ta  IHIUMX  JOPOrOBAPTiCHHX
TEXHOJIOTIYHUX pillleHb.

HaiiGinplu BHrigHMHA Ta JOUINBHMHA albTEPHATUBHWI Croci6 onepkaHHs
)KapoOMILHUX MIJHMX CIUIaBiB | KOMIO3HTIB MOXe OyTH po3po0jeHHH Ha OCHOBI
NMBapHUX MpoueciB. BapTo  BiA3HAUMTH, 10 NPUCTOCYBAaHHA  ICHYHOYMX
NPOMMCJIOBUX CMOCODIB 111 BUPILUIEHHS TaKol 3aa4i He BUIJISAAA€ MOXKIIMBUM, IIPOTE
3aNpONOHOBAaHUH JJUCEPTAHTOM CIOCIO €J1eKTPOHHO-MIPOMEHEBOI BUIJIABKH BHSBHBCSI
B LIbOMY IU1aHI IOCUTh €eKTMBHHUM Ta MA€ NMOAAJbLII NEPCMEeKTUBH AJ1sl PO3BUTKY.

B yMoBax  eNneKTpOHHO-MPOMEHEBOI  JIMBApHOI  TEXHONOTii  MOXIMBO
3a0e3NeYnuTH JeKijbKa BaXKJIMBHMX I€peBar: KOHTPOJIbOBAHE IIaBJeHHS pi3HHX
KOMIIOHEHTIB LIMXTH SIK OKPEMO, TaK i pa3oM; padiHyBaHHS po3IiaBy 3a paXyHOK




BAaKyyMy Ta KOHUEHTPOBAHOIO €HEepreTHYHOro BIUIMBY €JeKTPOHHOrO MPOMEHS, 110
Aa€ 3MOry BHKOPHCTOBYBATM MEpeBaXXHO BTOPUHHY CHPOBHUHY B SKOCTI IUMXTH;
3abe3nevyBaTH PiBHOMIpHMIl neperpiB posnuaBy Ta pPO3YMHEHHS TYrOMIABKMX
KOMIOHEHTIB 32 PAXyHOK eJIeKTPOMATHITHOTO repeMillyBaHHs. B icHyrouiii
YCTaHOBLI 32 OIHY NJABKY MOXIHBO oniepxkaT 10 40 Kr po3niaBy Mifi, ska Moxe
MICTHTH JIOCTaTHIO KiNbKICTh HEOOXiAHMX JIErylOYMX KOMIOHEHTIB — BaHaiio,
UMPKOHIIO, XpOMY Ta, 3a HeoOXiaHocTi — iHwwMX. [Ipu nopiBHAHHI €KOHOMiYHOI
NOUINBHOCTI BUPOOHMLTBA TAKWX CIUIABIB ICHYIOYMMH crioco6amMu 3 po3poliieHnM,
OCTaHHIii Mae nepesary.

Ockinbku po3pobka BKa3zaHUX HOBITHIX TEXHOJOMIYHMX pillleHb OJlepAaHHs
MIJHMX XapOMillHHX CIIJIaBiB € MEPCIEeKTHBHOIO Ta BOJHOYAC HOBOIO 3a1ayero — BOHA
BHMAara€ NOCJiIDKEHb K CaMOro Mnpouecy i Horo OcHOBHMX (akTopiB, Tak I
NOCTIKEHHS OlepXKaHUX CIUIaBiB Ta iX BIACTHBOCTEN.

Ouinka oOrpyHTOBaHOCTI HayKOBMX pe3yJbTaTiB  AWcepTauii, ix
AOCTOBIPHOCTI TA HOBH3HM.

HaykoBa HOBH3Ha pe3yJbTaTiB AUCEPTAUiAHOrO JOC/II)KEHHsS TMOJAra€e B
HACTYITHOMY:

1. Briepmie B yMoOBaX eJeKTPOHHO-TIPOMEHEBOI JIMBApHOi TeXHoJorii Oyso
olepaHo BWIMBKM cruiaBiB cuctemu Cu-V 3 BMicToMm BaHagiio a0 2 % Mac.
BKMOYHO. [loka3zaHO, WO 3a MEBHUX YMOB BJAETHCS OOCATTH PIBHOMIPHOTO
pO3MOALTYy BeNHMKOI KUIBKOCTI YacTHHOK BaHaMil0 po3MipoM 1-3 MKM B MiJHiH
MaTpHlli, IO € BAXIMBUM [JOCSATHEHHSIM M 3a0e3MeueHHss BHCOKOIo piBHA
XKapOMILIHOCTI MaTepiaity. BusHaueHo, 1110 ONTHMaNbHIMH KOHLEHTPALiIMU BaHaMIl0
MOXHa BBa)XaTH 3HavyeHHs Onms3pko 0,1-0,3 % Mac., sSKi MonagalTs B Mexi
TNEPUTEKTHYHOrO IepeTBOpeHHs. Taki CIjaBM MalTh BHCOKI KOHIYKTHBHI,
MeXaHi4YHi BJIACTHBOCTI Ta )XapOMILHICTh, SKi Ha PiBHI 31 CTPYKTYPOIO MOXYTb OyTH
30epexeHi Micns IHOYKUiMHOro nepennasy, sKHH Oyno BHKOPHCTAHO IS OLIHKU
MO3KJIMBOCTEH BTOPUHHOI nepepobku cruaiB Cu-V.

2. Po3wMpeHo ysBIeHHS Npo (GakTopH BIUIMBY Ha MpPOLECH KpHCTalizauii Ta
CTPYKTYpOYTBOPEHHs B JIUTHX komnosutax cucteMu Cu-V, siki 3aCHOBYIOUMCH Ha
MaTeMaTHYHOMY MO/IEJTIOBaHHI Ta eKCIIEPUMEHTAIbHOMY MiATBEPIKEHHI OKa3ylOTh,
110 MPOLECH KpUCTaJli3allil Ta nepeMillieHHs TeMIOBHX MOJIB B Mifli Mic/s 3aIMBKHU Yy
¢GopMy OinbIIOI0 MipOIO BIUIMBAIOTh Ha YTBOPEHHS, MepeMIlleHHs Ta pPO3MOJIiI
YaCTMHOK BaHaJilo, HDX TiApoAvHaMiuHi (akTopH Ta (OpMyBaHHS KOHBEKTHBHHX
MOTOKIB po3myiaBy BcepeAuHi ¢opmu. Taka BIAMIHHICTD BiJl CXOXHX CHCTEM
MOHOTEKTHYHOIO THITy, MOJIArae y MeHLii ryCTHHI BaHa/ilo Ta GinbLIiii CXMIBHOCTI
0 3BOPOTHBLOI CeJMMEHTALlil, L0 CTAaBUTh Ha MNeplle Micue 3afauy NPUTHIYEHHS
CIUIMBAaHHs BaHAJi€BUX 4YacTOK Micis iX yTBOpeHHI B posmnasi. Onucani 3amadi
PO3IJIHYTO 3a YMOB pi3HHMX PiBHIB MeperpiBy po3iiasy.




3. Bnepue BCTaHOBNEHO, ulo ponasaHHs a0 0,1 %mac. BaHamilO 103BOJSE B
Pa3sH 3HM3UTH KUILKICTH XpOMY Ta LMPKOHIIO B XKapoMillHUX GpoH3ax 6e3 BTpaTH
miunocti. Lle Gyno noseneno MOPIBHAHHAM BIACTMBOCTEH BIJOMOTO JKapoMilHOro
cnnaBy Cu-0,4Cr-0,1Zr ta ekcnepuMeHTAILHOTO CrIIaBY Cu-0,03Cr-0,05Zr-0,07V
CNIEKTPOHHO-NPOMEHEBOT BHIJIABKH, MILIHICTh Ta sKapoMiuHicTs (npu 500°C) skux
3HAXONATHCS HA piBHI 245 Ta 135 MITa BianosiaHo. MoxHa BBaxaTH, wWo BaHamiit
30aTEH He JIMIUE 3MILHIOBATH MiAb Ta ii CMjaBM, ane i BHKOHYBAaTH byHKUi0
PEryJIsTOpY XIMIYHOTO CKNajy CIUIABiB Yepe3 BIIMB Ha (a30yTBOPEHHS MpPH peakLii
3 IHLUMMH JIETYIOUMMH €JIEMEHTAMH.

4. Bnepwe Bu3HaueHo, W0 BaHaill 31aTeH 3MEHUIYBaTH KOHLIEHTpaLiio
UMPKOHIIO Ha MeXaxX 3epeH Milli, 38’ 43yI0YMCh 3 HUM Ta PO3TALLIOBYIOYMCH BCEPEAMHI
3ePeH Y BHUIIISAAL CHEpUUHMX IUCIEPCHUX iHTepMeTaNiiHuUX BKmoueHb V,Zr. Lle
MPU3BOANTb N0 3HMXKEHHSN CyMapHOro BIUIMBY Ha 3HM)KEHHS €JIEKTPOMpPOBiAHOCTI
MIZHOTO CMNaBy uepe3 HasBHICTh LMPKOHiIO Ta BaHamilo. BpaxoByioud, wLIO
JIONABaHHS BAaHANIIO MOXE TAKOX 3HMXKYBATH 3arajbHy KiJbKIiCTb JIEryrO4HX

€IEMEHTIB, EIEKTPONPOBIIHICTh OfEPXKAHUX CMIABIB € BUILOKO 3a 3HAYEHHS BiAOMHUX
AHAJIOTiB Ha BENIMYMHY OJIM3BKO 5%.

Ouinka 3micTy auceprauii, ii 3aBepuIeHiCTL Ta JOTPUMAHHA NPHHUHMIB
aKkaaeMi4HOi 100poUYeCHOCTI.

3a cBOIM 3MicTOM aucepTauiiiHa poboTa 3006yBaua Jlixaupskoro P. @. noBHicTiO
Bianosigae Cranaapry BMIIOl OCBiTH 3i cmeuianbHocTi 136 — «MeTanypris» Ta
HanpsiIMKaM JOCJIiXKEHb BiJINOBIJHO 10 OCBITHBOI Mporpamu «MeTamyprisi».

Juceprauiiina po6oTa € 3aBEepIIEHOI0 HAyKOBOK MpPALEK i CBIAYUTH MpO
HasBHICTb OCOOMCTOrO BHECKy 3100yBaua y HAayKOBHH HAampsiM eNeKTPOHHO-
NPOMEHEBOI JIMBApHOI TEXHONOTil Ta CTBOPEHHS B il yMOBax HOBUX JIMTHX
KOMIO3MLIAHMX MaTepialliB Ta XapOMIllHUX €JeKTPOTEXHIYHUX CIUIABiB HAa OCHOBI
Miji..

Po3risiHyBIIM 3BIT MOAIOHOCTI 3a pe3ynbTaTaMH IMEepeBipKH AWCepTauifiHOl
poOOTH Ha TEKCTOBI CMiBMadiHHA, MOXHa 3pOOMTH BHCHOBOK, WIO AWCEpTaliiiHa
po6ota Jlixauskoro Pivapna ®enopoBuya € pe3ynbTaTOM CaMOCTIHHHUX AOCIiKEHD
3106yBaya i He MICTUTb eJIeMeHTIB panbcudikauii, komninauii, pabpukauii, nnariaty
Ta 3ano3vyeHb. BUKOpHMCTaHi ifiei, pe3ynbTaTH i TEKCTH IHLIMX aBTOPiB MalOTh
HaJIe)XH1 MOCUJIaHHs Ha BiIMOBiIHE /DKepeo.

MoBa Ta ¢cTH/Ib BHKJIAeHHS Pe3yJibTaTiB.

HuceprauiiiHa poGora HanucaHa YKpaiHCBKOIO MOBOK 3  MOCIiJIOBHHM
OMUCAHHAM EKCIIEpUMMEHTIB Ta JIOTIYHMM BUKJIaJEHHSAM pe3yJIbTaTiB NOCIIKEHD i3
BMKOPHCTaHHAM 3arajlbHONPHIHATOI HAYKOBOI TEPMiHOJOTII.




Huceprauis cknanaetscs 3 BCTYIly, YOTHUPbOX pO3/1i/iB, BHUCHOBKIB, CITUCKY
JTEpaTYpu Ta NOAATKIB. 3aranbuuii oGesr auceprauii 159 cTopiHoK.

Huceprauiiina poGora opopmiena BianosigHo 1o BuMor Hakazy MOH Ykpaiuu
BiZ 12 ciuns 2017 p. Ne 40 «I1po 3aTBepkeHHs BUMOT 10 0DOPMIICHHS aucepTauiin.

Onpuntoanenns pesyiabraris auceprauiiinoi po6oru.

Haykosi pesynbraTh auceprauii BucBiTieHi y S5 HaykoBuX myGmikawisx
3100yBava, BKIIOYEHHWX Ha naty ony6iikyBaHHs 10 Mepesiiky HayKOBHMX (axoBHX
BHJaHb Y KpaiHU.

Takox pesynbraTi auceprauii Oyiu anpoboBaHi Ha 8 HayKOBHX (haxoBHX
KOH(epeHLisX.

TakuM YMHOM, HAyKOBI pe3yJbTaTH OMKCaHi B AMCEpPTaLiiHIA poOOTi MOBHICTIO
BHCBITIICHI Y HayKOBHUX nyOuikaLisx 3100yBaya.

Henoniku Ta 3ayBakeHHs 10 AMcepTauiiiHoi poGoTH.

1. B po6oTi onucaHO TEXHOJOTIYHHUI Mpolec oAepXaHHsS eKCNepPUMEHTATbHHUX
cnnaBiB cucteMd Cu-V B yMOBax eJIeKTPOHHO-IIPOMEHEBOI TEXHOJIOTI1 Ta OJepiKaHo
BMJIMBKM Pi3HMX pO3MIipiB Ta MpocToi KoHGirypauii, ane He OOCTIIKEHO JHUBapHI
BJIACTHBOCTI MaTepiais.

2. B po6oti Benwka yBara MpuAileHa AOCTIIKEHHIO CTPYKTypHO-(a3oBHX
XapaKTEepPUCTHK CIUIaBiB, MPOTe MOXJKBO BapTo Oyno © HaBeCTH KiUIbKICHI
3aJIeXHOCTI iX BIUIMBY Ha MEXaHi4YHi Ta eKCIUTyaTaliiiHi XapaKTepUCTHKH.

3. Jlesiki 3pa3kud eKCIIEpPUMEHTAJIbHUX CIUIaBiB MignaBany AedopMauiiHii Ta
TepMiuHiii 06pobui. 3 KO METO 1€ pOOMIIOCH 1 AKUH pe3ybTaT OyJI0 OfepXKaHo?

4. SIx MOXHa KOPOTKO i 3MiCTOBHO COpMYJIFOBATH OCHOBHI BUCHOBKH CTOCOBHO
Hal6LIbI e()EKTUBHOrO MeXaHi3My MiIBUIIEHHS J>KapOMILHOCTI CIUIaBIB Micis
JOCITi KEHHS CTPYKTYpH 3pyHHOBaHUX 3pasKiB, SAKi MPOXOIUITH
BHCOKOTEMIIepaTypHe BUIIPOOyBaHHS Ha pO3TAr?

BBaxalo, 1110 BHCJIOBJIEHI 3ayBaKeHHS He € BU3HAYAJIbHHUMH 1 HE 3MEHLUYIOTh
3arajbHy HayKOBY HOBHM3HY Ta IIPaKTUYHY 3HAUMMICTh Pe3yJIbTaTiB Ta HE BIUIMBAIOThH
Ha MO3MTHBHY OLIIHKY JUcepTauiiiHoi poboTu.

BucHoBOK npo aucepTauiiiny podory.

BBaxaro, 10 AMcepTauiiiHa pobora 3m00yBaya CTyNeHs JOKTopa ¢inocodii
Jlixaupkoro Piuapna ®enopoBuuya Ha TeMmy «OnepxaHHs >XapOMILHMX CIUIaBiB
cucteM Cu-V Ta Cu-Cr-Zr-V B yMoBax eJ€KTPOHHO-NIPOMEHEBOI JIMBApHOI
TEeXHOJOril» BUKOHAaHAa Ha BHCOKOMY HAayKOBOMY piBHi, He MOpYLIye MpPUHLMIIB
aKazieMiuHOI JoOpPOYECHOCTI Ta € 3aKiHYEeHHM HayKOBHM JOCIiUKEHHAM, CYKyIHICTh
TEOPETHYHHUX Ta MPAKTHYHHUX pe3yJIbTaTiB SKOro po3B'A3y€ HayKoBe 3aBJaHHA, LIO
Mae iCTOTHe 3Ha4eHHs A5 ranysi 3HaHb 13 — «MexaHiuHa imxeHepis» uceprauiiina
po6oTa 3a aKTyanbHICTIO, MPaKTHYHOIO LIHHICTIO Ta HAyKOBOIO HOBM3HOIO TMOBHICTIO




BIAMNOBi/la€ BUMOTaM YMHHOTO 3aKOHOAaBcTBa YKpaiHH, 1o nepeabadeHi B m.6 — 9
«Ilopsinky TNpPHUCYIDKEHHSI CTymeHs noktopa ¢inocodii Ta CKacyBaHHS pilleHHs
pa3oBoi CrieLiani3oBaHoi BYeHOi paay 3akiady BHILOI OCBITH, HAYKOBOI YCTaHOBH
Mpo MNPUCYJDKEHHS CTyNeHs Jokropa ¢inocodii», 3atBepmxeHoro Iloctanosoro
Kabinety MinicTpiB Ykpaiuu Bix 12 ciuns 2022 p. Ne 44.

3n06yBay Jlixauskuii Piuapn ®@enoposuy 3aciyroBye Ha MpUCYIKEHHS CTYIICHS
nokTopa dinocodii B ranysi 3uanb 13 — «MexaHiuHa iHKeHepis» 3a CMEUiATbHICTIO
136 — «Mertanyprisi».

Peuensenr:
3aBigyBay Bi[ily MarHiTHOI IiApoAMHaMIKH
Di3MKO-TEXHOJIOTIYHOTO IHCTUTYTY
MmeTaniB Ta crutaBiB HAH Ykpainu
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