BIAI'YK
o(QiIIHHOTO OMIOHEHTA Ha JUCEePTaLiifHy pOOOTY
Tecmi Ceprist FOpiiioBuya Ha Temy «3aKOHOMIPHOCTI OTPUMAaHHS IOPOLIKOBUX
cmiaBiB Al-Fe TpuOoTexHIYHOTO NMpU3HAYEHHS, TPEACTABICHY Ha 3100yTTS CTyIEHS
nokTopa (imocodii B rany3i 3HaHb 13 MexaHiuHa iHXEHEPIs 32 CIEIIaIbHICTIO
132 Marepiano3HaBCTBO

AKTYaJIbHICTh T€MH JHCePTAaIlil.

CyuacHe mMaTepiajgo3HaBCTBO 3aCHOBAHE Ha TOIIYKY Ta CTBOPEHHI MaTepialiB 3
VHIKQJIbHUMH  BJIACTUBOCTSMH, SIKI O  JIO3BOJSUIM  KOHCTPYIOBaTH  BY3JIH
O0aratoyHKIIOHAIBHOTO MTpU3HaYeHH. OTHUM 3 KJIFOUOBUX KPUTEPIiB MOITYKY HOBUX
MarepiajgiB € iX BHCOKa NMUTOMA MIIHICTh, HU3bKa TYCTHHA, BUCOKAa TBEPIICTh,
3HOCOCTIHKICTh Ta OKaJMHOCTINKICTh. OCOOIMBO TOCTPOIO CTOITh MpobIeMa MOIIYKY
OaraTo(pyHKLIOHAJIIBHUX MaTepialiB JUIsl BY3JiB TEPTA. Y Mapax TepTsd JOCUTh 4acTo
BUHHUKAE€ HEOOXIIHICTh HE JMIle 3a0e3MeuyBaTu CTaOUTbHHM KOeQIIIEHT TEepTd Ta
HU3BKHUI PIBEHb 3HOIIYBAHHS, ajie i BAKOHYBATH psij cneriaabuuil pyHkimii. Tak mms
MPUKJIATy KOHTAKTHI IUJJAaCTUHM [JI1 KOMYTallll Mepexki eJIeKTPOTPAHCIIOPTY
BUKOHYIOTh TaKOX (PYHKIIIIO MPOBIIHUKA €JIEKTPUYHOTO CTPyMYy, TaM MOBUHHI MaTH
BUCOKY MIIHICTh JUUI1 YHUKHEHHS pyHHYBaHHIO TIIJI 4Yac eKCIUIyaTalli.
[lepciekTHBHUMU MaTepiajlaMu JJisi CTBOPEHHS 0araTo)yHKIIOHAIBHUX MaTepialiB €
crutaBu cucremMu Al-Fe, ne B poni 3minHIO040i a3y BHUCTYNAIOTh 1HTEPMETANIEBI
JacTHHKH. [eTepo ¢asHa CTpyKTypa CIlaBy MOXKe OyTH BUKOPHICTAHA SIK IS
pPO3pOOKH KOHCTPYKLIMHMX TakK 1 TpUOOTexXHIYHUX BY3diB. OpHAK, OTPUMAHHS
ONTUMAIbHUX BJIACTUBOCTEH [AHWX CIUIaBIB JIOCHTh YCKJIQTHEHE TMpoIecaMu
KpucTami3aiiii Ta GopMyBaHHs KPYITHUX 3€PEH IHTEPMETaNIIB, Kl CYTTEBO 3HIKYIOTh
MEXaHI14Hl BJIACTHBOCTI Ta HE JIO3BOJISIIOTH BUKOPHUCTOBYBATH JaH1 Marepiaid B
MPOMUCIIOBOCTI. MOXXJIMBUM BapiaHTOM OTPUMAaHHS CILJIaBIB € BUKOPHUCTAHHS METO/IIB
MOPOIIKOBOT METAYPrii JIJIsl 3HMXKEHHSI PO3MIPY 3€pEH CIUIaBy.

Tomy B pob6oti Tecm C. FO. ocHOBHMIT (OKYC HOCTIKEHb COPSIMOBAaHUNA Ha
pO3po0Ky YMOB OTpUMaHHS MOPONIKIB cruiaBy Al-15Fe 3 BHCOKOIO IHUCIIEPCHICTIO
IHTepMeTaMaiB, I 3a0e3leueHHsT BHUCOKHMX EKCIUTyaTalliliHUX BJIACTHBOCTEH B
YMOBax TEpT.

Ouinka oOrpyHTOBAHOCTI HAYKOBHX pe3yJbTaTiB  aucepramii, ix
J0CTOBIPHOCTI TA HOBU3HHU.

HaykoBa HOBHM3HA pe3ynbTaTiB AUCEPTAIIMHOTO JOCHIJKEHHS TIOJSITaE B
HACTYyTHOMY:



1. Brmepiie BHBYEHI MPOLIECH OTPUMAHHS MOPOUIKIB JHUCIEPCHO-3MILHEHOTO
CIUIaBy alllOMiHIIO JeroBanoro 15 wmac. % 3amiza METOJIOM MEXaHIYHOTO
JUCTIEPryBaHHS pO3IUIaBy. BcTaHOBIEHO, IIO0 3a PaxyHOK BHCOKOI IIIBHJKOCTI
OXOJIOJDKEHHSI BIJOYBA€ThCA YTBOPEHHS MeTacTaOuibHOT (a3 AlgFe, sxa moxe
nucrepcHo3MinHioBat  cruiaB - Al-15Fe. BceranoBneno wexaHisM  (opMyBaHHS
IPaHyJIOMETPUYHOIO CKJIaQy TIOPOUIKIB Ta iX CTPYKTypH. BignoBigHo 10
3aMpONOHOBAHUX TEOPETUYHHUX 3acall MPOILeCy OTPUMaHHS TOPOIIKIB PO3MIp
YACTUHOK BIUIMBA€E HAa PO3MIip IHTEPMETANEBOI 3MilHIOOYO1 (a3u Ta il Mopdooriio,
II0 3yMOBJICHO TpPaJi€HTOM TeMIIepaTyp IO MEpPeTUHY YacTUHOK MiJ Yac ix
oxosioKkeHHs. Tak, Juis MOpomKiB MeHIMX 3a 150 MKM po3mip IHTEpMETaliaiB
ckiagae Menmre 1 — 5 MkM , a 171 yacTiHOK O1bmie 200 MkM — 7 — 15 MKM.

BxazaHuii myHKT HAyKOBO1 HOBU3HHU PO3KPUTO Y po3uii 3 nucepraiiii. HaBeneno
pe3yibTaTd TEOPETUYHHX PO3pPaXyHKIB MPOLECY IUCIEPryBaHHSA 3 ypaxyBaHHSIM
Tero(i3uyHUX MmapaMeTpiB po3iiaBy. [TokazaHi po3paxyHKOBI 3HAYEHHS MIBUIKOCTI
Ta Yacy OXOJIO/DKEHHS Ta yacy cdepoiauzarliii mo BigoOpaxeHo Ha pucyHkax 3.1-3.4.
[IpoBeneHo KOMILIEKCHUI aHaJi3 MIKPOCTPYKTYPH MOPOIIKIB MIC/IS TUCTIEPTyBaHHSA,
Ta BCTAHOBJICHO MOTO I'paHyJIOMETpUYHHMM ckiiaj. BianosinHo 1o metanorpapiyHux
nociiKeHs moka3aHo ¢opmyBaHHs (a3 AlgFe Ta AljsFes mo migTBepmKyeThes
XIMIYHUM Ta PEHTTEeHO-(Pa30BUM aHAJI30M Ta BUMIPSHO 1X PO3MIp.

2. JocnmimkeHo 3aKOHOMIPHOCTI (OPMYBAHHS MIKPOCTPYKTYpU MOPOIIKIB
cmaBy Al-15Fe. TlokazaHo, mo B OTpUMaHUX MEXaHIYHUM JUCIICPTYBAHHIM
MOPOIITKaX, MIKPOCTPYKTYpa CKIATAETHCS 3 MATPHIIl 13 TBEPJAOTO POIUMHY ATFOMIHIIO
Ta PIBHOMIPHO po3noauieHux (a3 1HTepMeTaniaiB. BcTaHOBIEHO MeXaHi3M
CTPYKTYpPOYTBOPEHHS, 3T1AHO 3 sKUM MeTactalbuibHa (aza AlgFe kpuctanmizyerses y
BUIJISAZII JUCHEPCHUX YAaCTUHOK po3MmipoM | — 3 MKM Ta y BHIJISIAI CTUIBHUKOBOI
€BTEKTHKH 5IKa CKJIAJIA€ThCA 3 JIBOX B3a€EMO TeperuieTeHux aeHaputiB o—Al ta AlgFe.
3MiHa Mop@oJiorii YaCTHHOK I1HTEPMETAIIIB 3yMOBJICHO 3MIHOK IIBUIKOCTI
eBTEKTUYHOI KpucTami3alii, sika € QYHKIIE Bl MBUAKOCTI OXOJOIKEHHS.

B nmpaxTuiii mopomkoBoi MeTanyprii 3yCTpidarThCs CIPOON CHHTE3Y MOPOIIKIB
craBiB Al-Fe meronamu po3nuiioBaHHS Ta3aMu Ta PiAMHAMH BHUCOKOTO THUCKY, a
TaKOX IMIyJIbCHUMH METOJaMH JWCIIEPTyBaHHsS, MPOTE OTPUMAHHS MOPOIIKiB
MEXaHIYHUM JMCIEPryBaHHSAM 3alpoloHOBaHO Bhepuie. Ha BiaMiHy BiJ 3ragaHux
METO/I1B 3aMPOTIOHOBAHUMN TIIX1] Ma€ He JIMIIe BUCOKY e€(EeKTUBHICTh, ajieé 1 Mae Ha
Oarato mpocrimie anapatypHe O(OpMIEHHS, IO JO03BOJSE CIPOCTUTH IPOIEC
MacimTaOyBaHHST BUpPOOHUIITBA mopomikiB. JlokambHi  daykTyamii  po3mipiB
IHTEpMETaNiIiB JUCEPTAHT OMHUCYE 3 BUKOPUCTAHHSIM €KCTICPUMEHTAIBHUX JaHUX Ta
MiATBEPKCHUX IMITAllIHHUM MojemtoBaHHsAM (po3ain 3, puc. 3.10) posmominom
TEMIIEPATYPHOTO TOJSA. 3a ONTUMAJIbHUX YMOB OTPUMAaHHS BIAETHCS OTPUMATU
MOPOIIKH 13 CEpPeAHIM pO3MIPOM apMyIOUMX YacTHMHOK 1-2 MKM, IO J03BOJISE
BIJIHOCUTH JIaHUM KJIAaC MaTepiajiB O TUCIIEPCHO 3MIIHEHUX.



3. B po6Goti Bmepmie oTpumaHi ¢GyHIAMEHTAIbHI JaHl IMIOJAO0 BIACTHUBOCTEH
iHTepmertaniny AljsFes, siki MOXyThb OyTHM BUKOpHUCTaH1 IMiJ] 4ac MOJIEIIOBAHHSI
MaTepiajiiB 3a HOTo y4acTio. Po3po6ieHo TeXHOJIOTiI0 HOro OTpUMaHHS SKa 3aCHOBaHa
Ha cuHTe31 BUIUBKIB AljsFes, 3 moganpmmm ix moapiOHEHHAM 3 METOI0 OTPUMAaHHS
MOPOIIKY Ta KOHCOJIJAILIE METOJO0M ICKpo-Tuia3MoBoro cmikanHsa 3a 1150 °C,
npotsirom 10 xB, B cepenoBumil aprony 3a tucky 16 xH. Moayns npykHOCTI
iTepmeTamay ckiaangae 180 + 10 I'Tla, mikpoTBepaicTs 1000 + 15 HV, mexa mitHOCTI
Ha 3ruH — 63 £ 5 MIla, koedimient temnonposianocti 20 = 3 Br/mxK, nuromuii
enekrpoorip — 2 + 0,7x10-6 Omxm.

Iatepmeranin Tuny AlisFe4 10CUTh 4acTo 3yCcTpivaeThes SIK B CIUIaBaX aJIFOMIHIIO
Tak 1 THTaHy, a TaKOX B PI3HUX KBa3IKPUCTAJIYHUX CHUCTeMax. B HasBHHX
TOCIIIJIKEHHSX HE MTPOBOJMBCS HA CTIIbKA KOMIUIEKCHUH MMIJIX1 100 OTPUMAHHS Ta
JOCHDKEHHS 4HUCTOro 1HTepMeTamiay. Ha choroguimmuiii aeHp B JiTeparypi
BIAMIYQJIMCh BHUKJIIOYHO CHpOOM aHaji3y BJIACTUBOCTEH CIUIABIB METOJaMHU
MIKPOJIFOPOMETPii, TOMYy OTpUMaHI1 J1aH1 MalOTh HE JIUIIE TEOPETUYHUHN, ajie i 3SHAUHUHN
MPaKTUYHUI 1HTEpeC JJIsl JOCIIIHUKIB PI3HUX CHUCTEM TMOJII0HOr0 CKJIaay. ABTOPOM
MPOBEJICHI PI3HOCTOPOHHI BUMIPIOBAaHHS MEXAHIYHMX, TEIUIOBHUX, EJIEKTPUYHHUX
BJIACTHBOCTEH 3 BUKOPUCTAHHSAM Cy4aCHOTO OOJIaJHAaHHS, pe3yJIbTaTu AOCIIKEHb Ha
SKOMY HE BUKJIMKA€ CYMHIBIB.

4. Briepiie BCTaHOBJIEHI 3aKOHOMIPHOCTI OTPUMAaHHS CILJIaBiB TPUOOTEXHIYHOTO
npusHaueHHs Al-15Fe—C(MoS;) merosamMu mpecyBaHHs 3 HAaCTYIHUM CIIIKaHHSM 1
raps4oro MTaMIIOBKO. BUBYEHI1 X BIIaCTUBOCTI Ta BCTAHOBJIEHA iX MPUPOIA.

Y pozauii 6 HaBeJACHO OCHOBI 3aKOHOMIPHOCTI OTPMMaHHS Ta ONTHMI3AIli
TEXHOJIOTIYHHUX PEKUMIB 1 CKJIaay MaTepiany. [loka3aHo BIUIMB THCKY MPECYBaHHS Ta
CepeIoBHIlla CIIKaHHS Ha MIKPOCTPYKTypy. BubOpaHo nBa Tumu TBEpAMX MACTHI
pI3HOT MPUPOAM IS OUIBII MOBHOTO OMKCY MPOLECY TEPTS, Ta XapaKTEPUCTUKH
Matepiany B nutomy. [Tokazana Bucoka e(heKTUBHICTH 3alIPOIIOHOBAHUX METO/IB.

5. BcTaHOBNIEHO MEXaHI3M TEPTsl, 3TIHO SKOMY I/l 4ac B3a€MOJIil MOBEPXOHb
KoHTp Tuta Ta cmiaBy Al-15Fe—C(MoS,) BinOyBaeTbcs IUCHEPTYBAHHS 3E€PEH
IHTepMETAIIy Ta apMyBaHHS MPOAYyKTaMH MOro pyHHYBaHHsS MaTpHIll CIUIaBy. Y
HACIIJIOK [ii JTaHOTO MeXaHI3My 301JIbIIYEThCS 3HOCOCTIMKICTH 1 3MEHIIYETHCS
KO€(IIlIEHT TEPTH.

BxkazaHe nosoxeHHs pO3KpUTO LIISXOM aHai3y MPOLECIB TEPTS Ta 3HOIIYBAHHS
Ha KpUBUX 3MiHM Koe(uieHTiB TepTs (puc. 6.6-6.7) Ta mig yac po3rJisaay TOMOJOTIi
MOBEPXOHb  3HOMIyBaHHS (puc. 6.9-6.10). TlokazaHo B3a€EMO3B’S30K  MiX
JOCTIPKEHUMH MEXaHIYHMMHU BIIACTUBOCTSMM MPHUPOJOI0 BUXIJHUX MaTepiajiiB Ha
3aKOHOMIPHOCTI MPOIIECIB TEPTS Ta 3HOLTYBaHHS.

6. BcraHoBiieHO, 1110 O1IbII BUCOKY 3HOCOCTIMKICTH 1 HAalMEHIIUN KOEQIIi€HT
TepTs MaroTh Marepianu 3 komno3uiii Al-15Fe—1,5 % MoS; siki oTpuMaHo rapsaum
mraMimyBaHHAM. [[o06aBku aucynbdiay MoiOaeHy J03BOJSIOTH OTPUMATH BHIILY
AKICTh TIOBEpX1 TepTs, HDK J00aBKM TpadiTy, M0 TOB’A3aHO 31 CKJIATHOIO



KPUCTAIIYHOIO CTPYKTYporo MoS,. Qucynbdin MomibaeHy CKIaIaeTbcsl 3 OKCHIHO-
cynbGiIHUX IIapiB, 31 CJIa0OKUMU 3B’sI3KaMU, SKI CHPHUAIOTH  I1BUILICHHIO
AHTUPPUKLINHUX BIACTUBOCTEH Ta 3HWKEHHIO a/IMe31iHOTO 3HOIIYBaHHS.

BkazaHuii TyHKT HayKOBOI HOBH3HH € MPOIYKTOM KOMILICKCHOTO aHali3y
MPOILIECIB 3HOILTYBAHHS JIJIsl PI3HUX CKJIA/IIB CTUIABIB IT1/1 4ac TEPTS 00 CTAJIbHE Ta MiJIHE
KOHTp Tu10. [Toka3aHa BUCOKa €peKTUBHICTh AUCYIb(IAYy MOJIIOIEHY MMiJ Yac TepTH,
BIJIMIYA€THCS BiJICYTHICTh 33JIUPIB Ta aAT€31HUX CXOTUIIOBAHb.

HayxoBi  pmocmimxeHHss Oynu  BUKOHaHI  3q00yBaueM Ha  Kadeapi
BHCOKOTEMIIEpaTypHUX MaTepiaiaiB Ta mopoikoBoi wmetamyprii KIII im. Irops
CikopcBhKOTO ITiJ1 KepIBHUIITBOM Ipodecopa, KaHauaTa TEXHIYHUX HayK, nmpodecopa
kadeapu BTM ta [IM Crenanuyka Anatosis MuxaitioBuya.

Otxe, B aucepraiiiiHii poOOTI MOCTaBICHE HAYKOBE 3aBJaHHA BHKOHAHO
MOBHICTIO, 3/100yBay MOBHOIO MIPOIO OBOJIO/IIB METOA0JIOTIEI0 HAYKOBOI N1SUTHHOCTI.

Ouinka 3micTy amcepranii, ii 3aBeplICHICTh Ta JOTPMMAaHHS NPHUHIHUIIB
aKa/J1eMi4yHOi 100pO4Y€CHOCTI.

3a cBOiM 3MicTOM Juceprariiina pobdota 3100yBaua Tecni Cepria FOpiitoBuua
[IOBHICTIO BIJIIIOBI1a€ Cranpaprty BHUILO1 OCBITH 31 CIEeIiajJIbHOCT1
132 MarepiaJio3dHaBCTBO Ta HaNpsSIMKaM JOCTIDKEHb BIJAMOBIAHO 1O OCBITHBOI
nporpamMu Marepiajao3HaBCTBO.

HucepraiiiitHa poboTa € 3aBEpIICHOI0 HAYKOBOIO Mpalleio 1 CBIAYUTH MPO

HasIBHICTh OCOOMCTOTO BHECKy 3100yBaua y HaykoBuil Hampsm «llopomikosi
KOMIO3UIIIMHI MaTepiainy.

PosrnstHyBIIM 3BIT NOMIOHOCTI 3a pe3yjbTaTaMHM TMEPEBIPKU JHUCEPTaLIHHOT
poOOTH Ha TEKCTOB1 CIIBIMAJIHHSI, MOXHa 3pOOMTH BHUCHOBOK, IO JUCEpTalliiiHa
po6ota Tecni Cepris IOpiiioBrya € pe3yapTaToM CaMOCTIMHUX TOCTIKEHb 3100yBaya
1 He MICTUTh eneMeHTIB Qanbcudikaiii, kommursmii, (alOpukarii, niariaty Ta
3amo3uyueHb. Bukopucrani 171ei, pe3yabTaTh 1 TEKCTU THIIUX aBTOPIB MAalOTh HaJICKHI
MOCUJIAHHS Ha BIIMOBIIHE JKEPEIIO.

MoBa Ta cTH/Ib BUKJIAJEeHHSA pe3yJbTaTiB

Hucepraiiiitna poboTa HamuMcaHa yKpPaiHCBKOIO MOBOK 13 BUKOPHUCTAHHSIM
cydyacHOi HaykoBoi TepmiHosiorii. CTpykTypa aucepTaiii mnoOyaoBaHa JIOTI4HO,
MOCIJOBHO 3 HAaBEJACHHSIM BIJAMOBIIHOIO JOKa30BOro matepiamny. Jluceprarris
CKJIaIa€ThCs 31 BCTymy, 6 pO3MiIiB, BUCHOBKIB, CIHCKY JITEpaTypH Ta JIOJATKIB.
3aranpHuM 00caT nuceprairii 172 CTOpiHOK.

Y Berymi BKazaHi OCHOBHI TNPUYMHK BHOOpPY JaHOI TEMHU JOCIIIKEHHS,
c(hopMyJIbOBaH1 YiTKI 3aBJaHHS Ta L1, SKI TUCEPTAHTOM OYIyTh BUPILIEHI B MEXKAX
JTOCTIDKEHHS. 3a3HAY€HO KOMILJIEKC METOMIB K1 OyJM BHUKOPHCTaH1 JJIs aHali3y



pe3ysbTaTiB poOOTH Ta PO3KPUTHI 3B'SI30K pOOOTH 3 HAYKOBHUMHM IPOTPAMAMHU.
CdopmynboBaHi OCHOBHI MYyHKTH HAyKOBOi HOBHU3HH Ta HaJaHO 1H(OpMAIO TIpo
MOXJIUBE HAYKOBO-TIDAKTUYHE 3HAYEHHS OTPUMAaHUX pe3yibrariB. Hamgano
1H(pOopMaIliIo 11010 arpodarlii Ta MpeJCTaBICHHs pe3yIbTaTiB AUCEpPTAIiitHOI poOOTH
Ta 0COOMCTOTO BHECKY 3/100yBaya.

Y mnepmioMy po3aui AWCEpTaIiiHOI poOOTH 3IMCHEHO TIMOOKUM aHami3
JITepaTypHUX [DKEped CY4acHOTO CTaHy OTPUMAaHHS [OPOIIKOBHX MaTepiaiiB
TPUOOTEXHIYHOTO MIPU3HAUYCHHS. B TaHOMY pO3/11711 pO3KPUTO BIUIUB Pi3HUX (PaKTOPIB
Ha 3aKOHOMIPHOCTI TMpPOIECIB TEPTs, MOKa3aHi KJIIOYOBI Marepiald Ta METOIU
OTpPUMAaHHS, BH3HAUYCHO TEPCIEKTUBHICTh BUKOpPUCTaHHS cruiaBiB Al-Fe Tta ix
BJIACTMBOCTEH, IMOKa3aHl KJIIOYOBI MIAXOAW II0J0 OTPUMAHHS JaHMX CIUIaBIB B
MOPOIIKOBOMY CTaHi. TakoX BHUCBITIIOEThCA TpoOIeMa OOMEXEHOI KUIbKOCTI
1H(opMarlii 3 TOUKH 30py ONTHUMI3allil TEXHOJIOTTYHOTO MPOIeCY OTPUMAaHHS CIIJIaBIB 3
JUCTIEPCHO 3MIIIHEHOIO CTPYKTYPOIO.

Y apyromy po3auii poOOoTH HagaHo 1HGOpPMAIIO IIOJ0 OCOOJMBOCTEH
NPOBEACHHS JOCTI/DKEHHS 13 3a3HAYCHHSAM METOJUKH Ta 3alpPOIOHOBAHUX
TEXHOJIOTIYHHUX MapaMeTpiB MpOLECY OTPUMAaHHS MOPOLIKIB Ta iX MOAAIBIIOrO
YIIUIbHEHHS METOJaMH BUIBHOTO CIIKaHHS Ta Taps4yoro mrammyBaHHs. Hanmani
JeTalibHI (PI3UKO-TEXHOJIOTIUHI MapaMeTpH MpoIieciB, o0aagHanHa. OnucaHo KIH04YO0BI
0COOJIMBOCTI Cy4acCHMX METOJIB Ta MIiAXOIB IIOJO0 aHaJi3y MaTepialliB METOJaMU
€JIEKTPOHHOI MIKPOCKOII1i, pEHTTeHO(Pa30BOro aHamizy, JAI0POMETPUIHHUX, MEXaHIUHUX
Ta TPUOOTEXHIYHUX JTOCIIIKEHbD.

Tperiii po3ain NpUCBSUEHO aHANI3y TEOPETUYHHX Ta TEXHOJOTIYHUX 3acaj
npoiiecy orpumanHsi nopomikiB Al-15Fe posnumtoBannsm. [lin dac aHamiTHYHOTO
onucy OyJio oKa3aHo, 110 oTpuManHs cruiaBiB Al-15Fe 3 Bucokoro aucnepcHicTio a3
MoOXke OyTH JOCATHYTO JIMIIE 3a INBUAKOCTEN oxomomkenHs Oimbme 10° °Clc.
Bigmivyaerbes, 0 MBUAKICTh OXOJIOKEHHS i1 YaC OTPUMAHHS TOPOIIKIB € JOCHUTh
YYTIMBOIO BEJIUYMHOIO J0 PO3MIpy YacTHHOK. Jjii mopomkiB po3mipom 50 MM
IMIBUAKICTh OXOJIOMKeHHs ckiamae 2,05 x 107 °C/c B TOH e yac JuIsl 4YaCTUHOK
250 mMxm 1,23 x 107 °C/c. Amaniz (a3oBoro ckiaay BKasye Ha (OpMyBaHHsS
METacTabUTPHOTO CTaHy, KWW 3yMOBIICHHM BHCOKOKO IIBUJKICTIO OXOJIO/DKCHHS Ta
Y3TO/KYEThCS 3 HABEICHMX AaBTOPOM JIITEpAaTypHUMH JOaHUMU. B xoml migbopy
TEXHOJIOTIYHUX TlapaMeTpiB Mpollecy OTPUMAaHHSA TMOPOIIKIB IMOKa3aHo, IO
ONTUMAJbHUMH  YMOBAaMU  OTPUMAHHS  TMOPOIIKIB ~ METOAOM  MEXaHIYHOTO
JIMCTIEpTyBaHHsI PO3ILIaBY: MIBUAKICTh 00epTaHHs yonatok 2800 06/XB, TemnepaTypa
posBany 1250 °C.

Y derBeprOoMy poO3AlIl aBTOPOM PO3MVIAHYTI KIIOYOBI 3aKOHOMIPHOCTI
YIIUIFHEHHS TOPOIIKIB METOJaMU IIPECYBaHHS 3 HACTYITHUM CIIKaHHS y CEPeIOBHILI



BOJIHIO Ta IMITYJIbCHOI'O METOJy Tapsiduoro IITaMmIlyBaHHS. bylio mpoBeaeHo aHai3
BIUIMBY PO3MIpy YaCTHHOK IOPOMIKIB Ha MPOLECH KOMIIAKTYBaHHS Ta 3/A1MCHEHO
BIJIMOBITHUYN aHAITUYHUN OomHKC 3T11HO 3 piBHAHHAM M. 1O. bansmuna. 3Hauny yBary
MPUIIIIEHO MPECYBaHHIO MOPOIIKIB pi3HUX (pakiiii. [lokazaHo, 110 3MiHa BETUYUHU
IIIJIBHOCTI Ma€ CKJIaAHUN XapakTep. Tak Mija 4ac yUIJIbHEHHS MOPOIIKIB PO3MiIpOM
50 MKM 1 MeHIIe 32 HU3bKHX THCKIB Ha IMEpIIUX eTanax CTPYKTYpHOi Aedopmariii
BIJIHOCHA IIUIbHICTh HWKYa TOPIBHAHO 3 4YacTMHKaMu 250 MKM, Xo4a MoJasbliie
30UIBIIIEHHS TUCKY 3MIHIOE X1/ 3aJIeKHOCTEHN 710 HAaBMaKu. ABTOp POOOTH MOSICHIOE I1e
TUM, IO Ha eTami CTPYKTypHOi JedopMmallii BaxJiMBe MiCIEe 3aiiMae B3aeMHE
NEPEeMIIIEHHS! YaCTUHOK TMOPOUIKIB, OCKUIBKM BHYTPIIIHE TEPTS MK YaCTUHKAMH
NpiOHUX TOPOUIKIB BHIIE (32 PaxyHOK BHCOKOiI MUTOMOI MOBEpPXHi) iX IIUJIbHE
yKJIaJlaHHs noTpedye BUIIMX THUCKIB. [lomanbine 301MbIIEHHS 3YCWIIS aKTUBYE
npolecu IiacTuyHoi aedopMaliii, 3a SKUX 3aMOBHEHHS IyCTOT MiX ApiOHUMHU
YaCTUHKAMHM TI11]1 1I€0 TUCKY MPOTIKAIOTh MPOCTIIIE MOPIBHIHO 3 KpyIMHUMU. CIliKaHHS
OTPUMaHUX OPUKETIB aBTOPOM MPOIOHYETHCS 3A1HCHIOBATH B YMOBaX TBEp10(ha3HOTO
CIIKaHHS y cepeloBuIlll BOAHIO B iHTepBaii Temmepatyp 500 — 600 °C mpoTsrom
30 xB. Ilig yac cnikaHHs BiIOYBaIOTHCS MPOSIBM BiJ €MHOI YCaJKH, SIKa 3yMOBJICHA
KpucTasorpapiuauM mnepexoaoM MetactabunbHOi (a3 AlsFe y AlisFes  ns
YHUKHEHHS TIPOLIECIB TEPETBOPEHHS Ta IMIJIBUILEHHS BIACTUBOCTEH CILIaBiB
3aMpoNOHOBAHO IMITYJIbCHUN METOJ — rapsA4yoro mraMinyBaHHs 3a eHeprii 2,5 kJx Ta
TemnepaTypu nomnepeanboro Harpisy 500 °C.

Y m’saromy po3aiual OpeACTaBiCHI pPe3yJbTaTH MO0 CHHTE3Y YHCTOIO
iHTepmeTamiay AlisFes Ta MozenbH1 JOCTIKEHHST BIACTUBOCTEH CILJIaBiB 3a HOTO
ydactio. OTpUMaHO KOMIUIEKC QyHIaMEeHTaIbHUX BiacTuBocTer unctoro AlisFes, 3a
PaxyHOK SIKUX MOXJIMBO MTPOBOJIUTH SIK MaTeMaTUYHE TaK ¥ iMiTaIliiiHe MOJIETTIOBaHHS
BJIACTHBOCTEH CIUIABIB Ta KOMIIO3UTIB. 3alpONOHOBAHO TEXHOJOTIYHI 3acaju
OTPUMAaHHS 1HTEPMETAJIy METOJAaMH JIMTBA 3 MOJAJBIINM MOJPIOHEHHSIM Ta 1CKPO-
MJIA3MOBUM CITIKaHHSIM. ABTOPOM OCOOJIMBY yBary npuauUIeHO MaTeMaTUYHIM 00poOITi
OTPUMAHMX JAHMX 3 METOK OTPUMAaHHS BU3HAUECHHS TEOPETHMUYHUX 3HAYEHb MEXI
MIIIHOCTI Ta TEKy4OCTI B yMOBaX OJHOBICHOTO PO3TATY Ta CTUCKY.

[TokazaHo, 1110 MO/IeIbHI 3HaYEHHS MIIIHOCT1 Ha PO3TAT cIuiaBy ckianae 350 MIa.
JUis eKCnepuMEeHTaIbHO OTPUMAaHUX CIUIABIB TapsAyuM IITAMIIyBaHHSM 3HA4Y€HHS
MIIIHOCTI JAemo Hmwkyl, a came 250 MIla, mo Ha IyMKy aBTOpa 3yMOBJIEHO
TpaHUYHUMH YMOBAaMU MOJIEJIeH, HAABHICTb Je(EKTIB, HE PIBHOMIPHOMY PO3MOALTY 3a
00’eMOM Ta po3MipaMy YaCTHHOK I1HTEpMETaliiB, iX BIAXWICHHS BiJ c(epudHOi
dbopmu Tomo. OCKUIBKY MiJ Yac TEPTs BAXKIMBE MICIIE MalOTh TEIUJIOBI BIIACTHBOCTI
CIUIaBiB, & CAM€ TEIUIONPOBIIHICTh, aBTOPOM PO3TIISTHYTO KIIFOUOB1 TEOPETUUHI MOEI1
BU3HAYEHHS TEIUIONPOBITHOCTI, 3aIPONOHOBAHO aHali3 TEIUIOBUX BIACTHBOCTEH 3
ypaxyBaHHSIM TEPKOJIAIINA 3a JOMOMOTOI IMITAI[IHHOTO MOJIC/IOBaHHs. MoieIbHMIA



anam3 cmaBy Al-15Fe mokasye, mo koe(ili€HT TEIIONPOBIAHOCTI 3MIHIOETHCS B
mexax 145 — 150 + 8 Br/mxK.

[Tix gyac TepTs MOXKJIMBI aKyMYJISILisl Ta BUJUICHHS BEJIMKOI KUTBKOCTI TETUIOTH B
30HI TEPTS, IO MOXXE MPHU3BOJUTH J10 3HAYHUX OKHUCHHMX MPOIIECIB Ha MOBEPXHI
neraned. JlucepTaHTOM TPOBEJCHO TIUOOKUM TEOPETUYHUM Ta MPAKTUYHUN aHai3
npolieciB OKUCHEHHs 3a pobounx temmepatyp 300 — 500 °C Ta 3a temriepatyp ski
3HAYHO TMEPEBUILYIOTh TEMIIEPaTypy IIaBICHHS OCHOBHOI'O KOMIIOHEHTY — aJTIOMIiHIIO
(700-900 °C). Iloka3zano, mo 3a 300 — 500 °C mporiecu 3MiHM MacH 1, BiAMOBIIHO,
OKMCHEHHSI MPAaKTUYHO HE BIIOYyBaloThCA, B TOM ke yac 3a 700-900 °C BigmiueHO
(bopMyBaHHS OKaJIMHU HA OCHOBI OKCHAY aJTIOMIHIIO Ta LIMIHEI. .

Y mocTtomMy po3aiuni BUKIAACHO PE3YJbTaTH JOCHIIKEHHS TPUOOTEXHIUHUX
BractuBocTel matepiaiiB Al-Fe-C (MoS,). HaBeneHo ekcriepuMeHTabH1 3aIe)KHOCTI
BIUIMBY BMICTYy Ta THUIy TBEpPJOr0 MacTWja Ha TPUOOTEXHIUHI XapaKTEPUCTHUKH.
[TokazaHo, 1m0 JOCATHEHHS ONTHUMAJbHUX BIIACTUBOCTEH CIUIaBIB MOXJIHMBE 32
KoHcomigauii mnopomkoBoi muxtd Al-15Fe-1,5 % MoS,; wmeronom rapsiqoro
HITaMITyBaHHS 3a nonepeanboro HarpiBy B 500 °C. JlucepraHToM MOKa3aHo, 110 TPEKU
3HOLIYBAHHS BKa3ylOTh Ha MOSIBY KPUXKOTO PYyHHYBaHHS I1HTEpMETalilliB, Ta iX
JUCTIEpCHE 3MIIHEHHA MaTpuill. B 30H1 TepTs BiIMIYAa€ThCS YTBOPEHHS BTOPHUHHHX
CTPYKTYP, SIK IPOAYKTIB pyHHYBaHHS IHTEPMETAJII 1B, 3HOLIEHOTO LIapy aTIOMIHIIO Ta
TBEPAUX MACTHJI. YTBOPEHHS BTOPMHHHUX CTPYKTYp [I03BOJI€ CTaOLIi3yBaTu
koeditieHt Tepta (10 0,05) Ta 3HU3UTH BEIMUUHY 3HOIIYBaHHS.

Hucepraiiitna pobota opopmiieHa BianoBiaHO 10 BUMor Hakasy MOH VYkpainu
Bia 12 ciunas 2017 p. Ne 40 «I1po 3atBepkeHHS BUMOT 0 O(POPMIICHHS AUCEPTAIlii».

OnpuiloHeHHs pe3yJabTaTiB JucepTaliiHOl podoTH

HaykoBi pe3ynbTaTu auceprailii BHUCBITIEHI y 12 HayKoBUX MyOJiKaIisax
3m00yBava, cepel SIKMX: 2 CTAaTTi Yy HAYKOBHX BHUIAHHSX, BKIIOYCHHUX Ha JaTy
OmyOJIIKYBaHHA 10 TMEpeNiKy HAayKOBUX (aXxOBHUX BHAAHb YKpaiHu; 2 CTaTTi y
nepioANYHUX HAYKOBUX BUAAHHSX, NPOiHAEKCOBaHUX y 0a3zax ganux Web of Science
Core Collection Ta/abo Scopus, 3 skux 2 craTeid y BHUJAHHSAX, BIJHECEHUX [0
nepmoro — tpetoro kBapTwiiB (Q1—Q3) BimmosigHo 0 kinacudikaiii SClmago
Journal and Country Rank a6o Journal Citation Reports. Takox pe3ynbratu nucepTrartii
Oymu ampoOoBaHi Ha 8 HaykoBuUX (haxoBUX KOH(pepeHIisx. Bucokuii piBeHb
MPECTaBICHUX 3/100yBayeM MyOJIiKalliid MOBHICTIO MIATBEPKYE MOBHOTY arpooariii
HAayKOBUX Ta MPAKTUYHUX PE3yJIbTaTiB OTpUMaHUX B po0OoTi. KitodoBl muTaHHs
JMcepTallii BUCBITIICHO y 2 myOJIiKaIlisX, Kl 1HACKCYIOThCA 0a3aMu TaHUX Scopus, 110
CBITYUTH PO BUCOKUHU PIBEHb PELIEH3YBAaHHS Ta aHAJi3y pOOIT MPOBIAHUMU BUCHUMHU
B IIpeIMeTHil o6nacTti. TakuM YMHOM HAYKOBI1 pe3yJIbTaTH HaBeIEHI B JUCEpTAIliHII
po0OTI, MOBHICTIO BUCBITJIICHO Y HAYKOBUX MyOJIIKaIlisIX 3100yBayva.



Henousiku Ta 3ayBaeHHs1 10 AUCepPTALiHOI po0oTH.

1. B po3mini 3 mynkt 3.2.2 mig yac OTPMMAaHHS TMOPOIIKIB METOJIOM
MEXaHI1YHOTO JUCTIEPTYBAaHHS PO3IUIABY JUCEPTAHTOM 3a3HAYAETHCS, 110 BIIOYBA€ETHCS
dbopmyBanHs MeTacTabLIbHOT Pa3u AlgFe. B TexcTi poO0OTH HE PO3KPUTO MEXaHI3M ii
(dbopMyBaHHS Ta KIHETUYHI TapaMeTpH, sIK1 BIUTMBAIOTH Ha il KpHUCTai3alilo.

2. [Tix gac BinbHOTO criikaHHs B cepenoBulii BoaHio (Po3nin 4, myHkT 4.3),
CIIOCTEpITa€ThCSl MPOSIBU BiJI’€MHOI yCaJKd CIUIaBy. B OCHOBI 3ampOmOHOBAHOTO
niaXoay 3akiafeHi TpaHcdopmaiiifHi 3MIHM IiJ Yac NEpexoJy CTaOlIbHOI B
MeTacTabuIpHy (ha3y IHTepMETai 1y 3 BIATIOBITHOIO 3M1HOKO MUTOMOT0 00’ eMy. [Ipore,
BapTO Oysno O TakoX PO3TJSHYTH MOXJIMBICTH 30UIBLICHHIO 00’€My, 3a paxyHOK
nposiBiieHHs edekTy Openkens [-ro pony.

3. JlucepTaHTOM B PO3IUI 5 3aMpONOHOBAHO OTPUMYBATH 1HTEPMETAIII]T
AlisFes meTonoM NHTTS 3 HACTyIHUM MOAPIOHEHHSM BHWJIMBKIB 1 KOHCOJIIJIAIIEIO
MOPOIIKY METOJIOM rapsyoro npecyBanHs. [1i1 yac 1ociipkeHHs BIaCTUBOCTEH HOBUX
CIIONYK, 3a3BHYail aHali3 BJIACTUBOCTEM TMPOBOJSATH HA MOHOKPUCTAJIIYHHX, a HE
MOJIIKPUCTAIIYHUX MaTepiajax, YuM 00yMOBIIEHO BHOIp 3alIPOIIOHOBAHOTO METOIY ?

4. JlucepTanToM 31HCHEHO PsiJ] JOCIIKEHb BIIACTUBOCTEH IHTEPMETAIIITY 3
BUKOPUCTAHHSIM METOJMKY BHMIPIOBAHHS MOJYJIIO TIPY)KHOCTI MO KpHUBIH
HanpyXeHHs — 1edopmartis. BimoBiIHO 10 Cy4acHUX MiIXOA1B JaHUK METOJ € TOCUTh
HE TOYHHUM, JJIsl TOUYHOI aTecTallii MaTepiajiB BapTo Oyjia0 O BUKOPUCTOBYBATU METOIN
aKyCTHYH1 YH O€3MepepBHOTO BAABIIOBAHHS.

5. B nwucepramiiiHiii  poOOTI yIIUTBHEHHS MaTepialiiB  MPOBOJIMIOCH
METOJJaMH BUIBHOTO CIIIKaHHS Ta rapsdoro mramMnyBaHHA. J[UCEpTaHTOM MOKa3aHO
BUCOKY €(EKTHUBHICTb METOAY IMIYJIbCHOTO VIIIIbHEHHS ciaBy. OpHak, s
IITAMITyBaHHSI TOPOIIKOBHUX CIUIaBIB, TPAAUIIIMHUM € HACTYIMHHM BiAMaa 3 METOIO
penakcariii Harpy>keHb Ta (GOPMyBaHHS METAJICBOTO KOHTAKTy. B Mexax n1anoi po6oTu
BKa3aHi onepariii He MPOBOAMINCH.

6. B po3num 6 aucepraHTOM MPOBOAMBCS aHaNI3 TMPOIECIB TEpPTS Ta
3HONIYBaHHS B Mapi 13 CTaJbHUM Ta MITHUM KOHTp TuIoM cruiaBiB Al-15Fe 6e3 Ta 3
no0aBKaMHM TBEpAUMX MacTuil. B OCHOBI MexaHi3My 3HOIIYBaHHS BKa3yeThCs
YTBOPEHHSI BTOPUHHUX CTPYKTYp Ha OCHOB IHTEpMETAI IiB Ta TBEPIANX MACTHII, X04a
B YMOBaXx 3HOITYBaHHS KOHTAKTHUX TUTACTHH, 7€ WJE MOCTIHE BUJAICHHS IPOAYKTIB
3HOIITYBaHHS 13 30HU TEPTA, JJaHI MEXaHI3MH MOXKYTh OyTH HE MPUIATHUMHU.

BBakaro, 1110 BUCJIOBJICHI 3ayBa)K€HHS HE € BHU3HAYAJIBHUMH 1 HE 3MEHIIYIOThH
3arajibHy HayKOBY HOBH3HY Ta MPAKTUYHY 3HAYUMICTh PE3yJbTATIB Ta HE BIUIMBAIOThH
Ha MO3UTHUBHY OLIHKY AMCEPTAIiitHOi poOOTH.



BucHoBOK npo auceprauiiiny podory

Bpaxaro, mo auceprauiiina pobota 3100yBada crynens gokropa ¢inocodii Tecni
Cepris IOpiiioBrnya Ha TeMy «3aKOHOMIpPHOCTI OTpHUMaHHS IOPOIIKOBUX CILIABIiB
Al-Fe TpuboTexHiYHOTO ITpU3HAUYEHH» BUKOHAHA HA BUCOKOMY HAyKOBOMY PiBHI, HE
MOpYLIy€e TPHHLMIIB aKaJeMidHOi JOOpOYECHOCTI Ta € 3aKiHYeHHM HayKOBHM
NOCHI/DKEHHSIM, CYKYIHICTh TEOPEeTHYHHUX Ta TMPAKTHYHUX Pe3yJbTaTiB SKOTO
pO3B'si3ye HayKOBe 3aBIaHHA, II0 Mae€ iCTOTHe 3HadeHHs i 13 MexaHiuna
imkenepis. [lucepramiiina poboTa 3a aKTyalbHICTIO, TPAKTHYHOK MIHHICTIO Ta
HAyKOBOIO HOBH3HOIO IIOBHICTIO BIJNOBia€e BHMOTaM YHHHOTO 3aKOHO/aBCTBa
VYkpainu, mo nepeabadedi B m.6 — 9 «IlopsaakKy mpuCymIKeHHS CTYIEHS IOKTOpa
¢inocodii Ta ckacyBaHHS pillleHHS Pa30BOi CIelliasli3oBaHOi BYCHOI paaud 3aKiamry
BUIIIOT OCBITH, HAYKOBOI YCTAHOBH IIPO NMPHUCYIHKEHHS CTYIEeHs AOKTOopa (izocodii»,
3arBepkeHoro IlocranoBoro Kabinery MinictpiB Ykpainu Big 12 ciung 2022 p.
Ne 44.

3nmo0yBau Tecnms Cepriii FOpiiioBud 3aciyroBye Ha NPUCYIKEHHS CTYIICHS
nokropa ¢inocodii B ramysi 3HaHb 13 MexaHiuHa iH)KeHepis 3a CIHEIialbHICTIO
132 Marepiasio3HaBCTBO.
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