BIATI'YK
oiIIHHOTO OMTOHEHTA Ha IUCEPTAIIHHY POOOTY
Tecai Cepris FOpilioBuua Ha TeMy «3aKOHOMIPHOCTI OTPUMaHHS ITOPOITKOBHX
cruiaBiB Al-Fe TpuOoTeXHIYHOTO NpU3HAUYEHHS», IPEACTABIEHY Ha 3I00yTTs CTyNEeHs
nokrTopa (inocodii B ranysi 3HaHb 13 MexaHiuHa iHXEHepis 3a CIEI1aabHICTIO
132 Marepiajio3HaBCTBO

AKTYyaJIbHICTh TEMH AUCEPTALil.

[HHOBAIIITHHIA PO3BUTOK CyYaCHOTO MAalIMHOOY TyBaHHS CTABUTh HOBI BUMOTH J10
PI3HOMAaHITHUX KJIACIB MaTepialliB, 1[0 BUKOPHUCTOBYIOTHCS B PI3HHUX By3J1aX MaIlluH Ta
amapatiB. B cy4acHiit mpoMHCIIOBOCTI 0COOIMBO TOCTPOIO € TTpobIeMa TepTsI, OCKUTBKA
oinbiie 90 % By3miB BUXOASTH 3 Ay HE 32 paXyHOK pyHHYBaHHS, a caMe 3a PaxyHOK
3HOmyBaHHA. J[7s onTuMizarii Ta KOHTPOJIO MPOIECIB TEPTS 3aCTOCOBYIOTH
Marepiaa Ha OCHOBI Mimi, 3amiza, rpadity Tomo. IIporte, maHi maTepianm Bke
BTPAYalOTh CBOIO0 AaKTyallbHICTh, SK 34 PpaxyHOK IMJIBHIIEHHS BHUMOT [0
TPUOOTEXHIYHUX MaTepialliB, TaK 1 3a PaxXyHOK psAIy EKOJIOTIYHUX MpoOieM
noB’si3aHUX 3 HUMU. CydacHU MiJIX1J 11100 PO3POOKH HOBUX MaTepiaiiB AJis BY3JIiB
TEPTs TOJIATAE€ Yy BUPIMICHHI KOMIUIEKCHUX 3aBJaHb 3aCHOBAaHMX Ha OMNTHUMIi3allii
XIMIYHOTO, (a30BOro CKJIaay, MIKPOCTPYKTYpPU Ta MEXAaHIYHUX BIACTHBOCTEH IS
OTpUMAaHHS CTaOUIbHUX MOKAa3HUKIB KOE(ILIEHTY TEPTs Ta BEJIMYMHU 3HOLIYBAHHS.
[TepcrieKTHBHUMH 3 TOYKH 30py PO3pOOKH TPHOOTEXHIYHHMX MaTepialiB € CIUIaBd
QJTIOMIHIIO, SKI MalOTh BHCOKY TEIJIONPOBIIHICTh, KOPO3iHHY CTIHKICTh Ta psJI
CHeiabHUX BIACTHBOCTEH 1 MOXKYTh 3MiHIOBATH CBOI BJIACTUBOCTI B IIMPOKUX MEKaX
B 3QJIKHOCTI BiJ] JIETyBaHHs Ta TepMIYHOi 00poOKu. [1i1 yac cTBOpeHHs map 0coOIuBY
yBary MNpHUAUISAIOT (OpMyBaHHIO reTepoda3HOi 3MIIHEHOI CTPYKTYpH, SK JUIs
QITIOMIHII0 MOXe OyTH JOCATHYTH IIUISIXOM JIETYBaHHs CIUIaBy 3alli3oM. BBeaeHHs
3aj1i3a MPU3BOJUTH A0 YTBOPEHHS psALy IHTEpMETaNiIIB, sIKI 3MIIHIOIOTh MaTPULIO Ta
cTabumi3yoTh mporecu TepTsa. OJHaK, OTPUMAaHHS CIUIaBIB QJIIOMIHIIO JIETOBAHHUX
3all30M  Mae psA  OpoOsieM TOB’SI3aHMX 3 KPUCTANI3alliero TrpyOux 3epeH
IHTepMeTaiIiB Ta BTPATOIO BIAMOBITHUX BIACTHBOCTEH CIUIABIB.

Tomy muceprartis Tecni C. FO. cnpsMoBaHa Ha PO3pOOKY YMOB OTpPUMAaHHS
nopomikiB cruiaBiB Al-15Fe 3 mucriepcHoro cTpykTyporo ¢a3 Ta TCOPETHIHUX 3acal
nporieciB KoHcoumamii cruraiB Al-Fe s po6otr B yMOBax TepTsl Ta 3HOIITYBAHHS.

Ouninka oOOrpyHTOBAHOCTI HAYKOBHMX pe3yJbTaTiB  jJucepramii, ix
JAOCTOBIPHOCTi TA HOBU3HM.

HaykoBa HOBHM3HA pe3yJbTaTiB AMCEPTALIHHOTO JOCHIKEHHS TMOJSIrae B
HACTYITHOMY:

1. Brepuie BUBYEH1 MpoLECH OTPUMAHHS MOPOIIKIB JUCHEPCHO-3MILHEHOTO
CIUIaBy alIOMiHIIO JieroBaHoro 15 wMac. % 3amiza MeTOJOM MEXaHIYHOTO
JHCTIEPTyBaHHS pO3IUIaBy. BCTaHOBIEHO, IO 3a PaxyHOK BHCOKOI IIBHIKOCTI
OXOJIO/IKEHHSI B1JI0YBAa€ThCS YTBOpEHHs MeracTabuibHOI ¢a3su AlgFe, sika moxe
mucnepcHo3MinHooBatn  cruiaB  Al-15Fe. BceranoBneHo wmexanism  QopMmyBaHHS
IPaHyJIOMETPUYHOTO CKJaay TMOpPOIIKIB Ta IX CTPYKTypu. BinmoBigHo [0



3alpOMOHOBAHMX TEOPETHYHUX 3acajl TPOIEeCy OTPUMaHHS TMOPOIIKIB PO3MIp
YaCTHHOK BILTMBA€E HA PO3MIp IHTEpMeTalIeBOi 3MiIHIOIY01 (a3u Ta i Mopdosoriro,
0 3yMOBJIEHO TPAJIEHTOM TEMIIEpaTyp MO TEPEeTHHY YacTHMHOK I dYac iX
oxoyiojkeHHs. Tak, s mopowkiB MeHmux 3a 150 MKM po3Mip iHTepMeTatiliB
ckianae MeHme 1 —5 MM , a 11 yacTuHOK O1b1ne 200 MkMm — 7 — 15 MKM.

2. JlocnikeHo 3aKOHOMIPHOCTI (POPMYBaHHS MIKPOCTPYKTYPH TOPOLIKIB
crutaBy Al-15Fe. IlokazaHo, 10 B OTPUMAaHMX MEXaHIYHMM JUCTICPTYBaHHSIM
MOPOIIKAX, MIKPOCTPYKTYpPa CKIIAJIAE€ThCS 3 MATPHUIIL 13 TBEPJOTO POZUYMHY ATIOMIHIIO
Ta PIBHOMIPHO poO3NoJUIeHUX (a3 iHTepMeTamiaiB. BcTaHoBIeHO MexaHI3M
CTPYKTYpPOYTBOPEHHS, 3T1IHO 3 SIKMM MeTacTaOunbHa ¢aza AlgFe kpucTamizyerbes y
BUTJISI JTUCIIEPCHUX YaCTHHOK po3MipoM 1 — 3 MKM Ta y BHUIJIAMI CTiTHBHHUKOBOI
€BTECKTUKH SKa CKIIATAETHCS 3 IBOX B3a€EMO TeperuieTeHnx aeHapuTiB a—Al ta AlgFe.
3miHa MOpPQOJIOTii YAaCTHMHOK I1HTEPMETAIIIIB 3yMOBJICHO 3MIHOI MIBHIKOCTI
€BTEKTUYHOI KpHCTAITI3aIlii, Ka € PYHKIIEO BT MIBUIKOCTI OXOJIOKCHHS.

3. B poGori Bnepmre oTpuMaHi GyHAaAMEHTaNbHI JaHi MO0 BIIACTUBOCTEH
inTepmeraniny AljsFes, ski MOXyTh OyTH BHUKOPHICTAaHI ITiJT Yac MOJCITIOBAHHS
MarepiaiiB 3a oro ygacTio. Po3po01eHO TEXHOJIOTiF0 HOTO OTPUMAaHHSI SIKa 3aCHOBaHa
Ha cuHTe31 BUIMBKIB AljsFes 3 momanmbmmm iX moapiOHEHHSM 3 METOO OTPUMAaHHS
MOPOIIKY Ta KOHCOJIJAIl€0 METOAOM ICKpO-TIa3MoBOro crikauHs 3a 1150 °C,
npotsrom 10 XB, B cepemoBHINi aproHy 3a Thcky 16 kH. Moaynb mpykHOCTI
inTepmeraniay ckinamae 180 £+ 10 I'Tla, mikpotBepaicts 1000 £+ 15 HV, mexxa MiHOCTI
Ha 3ruH — 63 + 5 MIla, xoedimienT temmonposigrocti 20 + 3 Bt/MxK, nuromuii
enexTpoortip — 2 = 0,7x10° Omxm.

4. Briepiiie BCTaHOBJICHI 3aKOHOMIPHOCTI OTPUMAHHS CILIAaBIB TPUOOTEXHIYHOTO
npusHaueHHd Al-15Fe—-C(MoS;) MeTonamu npecyBaHHs 3 HACTYIHUM CHIKaHHSAM 1
raps9oio MITaMIOBKOI0. BUBYEHI iX BIACTHBOCTI Ta BCTAaHOBJICHA iX MPHUPOJIA.

5. BcTaHoBieHO MeXaHi3M TepTs, 3TTHO SKOMY i 4ac B3a€MO/Iii TOBEPXOHb
koHTp Tita Ta cmiaBy Al-15Fe-C(MoS,) BinOyBaeTbcsi OUCIEpryBaHHS 3€pEH
IHTepMeTaIiy Ta apMyBaHHS TPOAYKTaMH HOro pyWHYBaHHS MATpHIN CIUIaBy. Y
HACJTIZIOK Jii JaHOTO MeEXaHi3My 30UIBIIYEThCS 3HOCOCTIHKICTH 1 3MEHIIYETHCS
Koe(irieHT TepTs.

6. BcTanoBiieHO, 1m0 OUTHIT BHCOKY 3HOCOCTIMKICTH 1 HAMMEHIIMN KOCQIIIEHT
TepTst MatOTh Marepianmu 3 kommosuiii Al-15Fe—1,5 % MoS; axi oTpuMaHo rapsaum
mramnyBaHHsaM. JloOaBku aucynbdimy MomiOIeHy MTO3BOJISIOTH OTPUMATH BHIILY
SKICTh TIOBEpXi TepTsA, HDK A00aBKU TrpadiTy, IO TOB’SI3aHO 31 CKIIAJIHOIO
KPUCTATIYHOIO CTPYKTypoto MoS;. I[I/Icym)q)m MOJTIOZICHY CKJIAA€ThCS 3 OKCHIHO-
cymbdimHUX TIIapiB, 31 CIA0OKMMHU 3B’SI3KAMH, SKI CHOPHUSIOTH  I1IBUIICHHIO
AHTU(QPUKIIIHHIX BIACTUBOCTEH Ta 3HWKCHHIO ar€31MHOTO 3HOITYBAHHS.

[IyHKTH HAyKOBOi HOBHI3HH pE3yJbTATIB 3HAXOASATh CBOE IMITBEPIKECHHS B
HACTYITHUX MMyHKTaX:

1-2. Bxkazani HayKoOBI TIOJOXXEHHS PO3KPHUTO Yy po3aur 3 aucepTariiHol
pobotu. JlucepTaHTOM MPOBEJACHI BCECTOPOHHI JOCTIIKCHHS MPOIECiB OTPUMAHHS
MOPOIIKY 3 BUKOPUCTAHHIM TEOPETUYHHX Bigomoctei (Tabdmn. 3.3. — 3.4), Bimomux Ta
yCcTaleHuX (PyHIaMEHTAIBHUX 3acajl MpoIieciB po3mmitoBanus — popmymu (3.1)-(3.7)

Ta TIATBEP)KCHO BIJIACHI TEOPii Ta TIMOTE3W EKCIEPHUMEHTAIBLHUM JIOCIIKEHHSIM



MpoIIeCy OTPUMAaHHS MOPOIIKIB MEXaHIYHUM JIUCIIEPryBaHHSAM Ha ycTaHOBII Ilomer.
[Toka3Huii BIJIMB pO3Mipy YACTUHOK MOPOIIKY B TTApPO-Ta30Biil CyMillll Ha MIBUAKICTh
OXOJIO/IKEHHS TaK SIK HAacHiAOK Ha (GopmyBaHHs MiKpocTpykTypu. [lin yac o6poOku
BIACHUX  JAHUX JIUCEPTAaHTOM BHUKOPUCTAHO JUIsI  TOSICHEHHS  TPOIIECiB
CIJIaBOYTBOPEHHS JIOMTOMIXKHI TETUIOBI MOJIEI, IO 3alBHI pa3 TOBOAUTH INTMOWHY Ta
SKICTh OTPUMaHUX JIaHWX. 3asABJICHUN XIMIYHUH Ta (a30BUH CKIIAJ] MOPOIIKIB, OyII0
PETENbHO JIOCHIIKEHO 3aco0amMH €JIEKTPOHHOI MIKPOCKOIT Ta PEHTI€HIBCHKOIO
T paKLi€ro.

3. 3a3HaueHe MOJIOKEHHS HAYKOBOi HOBH3HH PO3KPHUTO aBTOPOM B PO3Miii 5.
Byno mpoBeneno ¢yHmameHTanbHI IOCHIIKEHHS 3 TOYKU 30py OTPUMaHHS YUCTOi
da3u Alj3Fes Ta nocnimpkenHs i BnactuBocTed. Bkazanuil migxia € myxe BIajluM
NPUKIIAJ0M ONITUMAILHOTO NUISIXY ITiJT Yac OTPUMAaHHS Ta pO3pOOKH HOBUX MaTepialib.
Bimomo, mo BiacTUBOCTI reTepodasHUX CHUCTEM BHU3HAYAIOTHCS BIACTUBOCTSIMU
KOX)KHOTO 31 CKIQJ0BUX. 3pO3yMiNO, IO OTPHUMAaHHS KOMIUIEKCY BIACTUBOCTEU
(MEeXaHIYHMX, TEIJIOBUX, EJIEKTPUYHHUX) BIAKPUBAIOTH IIMPOKI MOKJIMBOCTI IS
TEOPETUYHUX JTOCITIJKEHb (pUC. 5.4-5.7), IpOrHO3yBaHHS 1 OSICHEHHS HOBUX €()EKTIB
Ta BJIACTHBOCTECH. 3ampoONMOHOBAaHWHN CITOCIO OTPHMAaHHS IUIIXOM YIIIJIbHEHHS
METOJIOM 1CKpPO-TUTa3MOBOTO CITIKAHHS € ONTHMAJILHUM PIIICHHSIM 3 TOYKH 30Dy
OTpuMaHHS OE3MOPUCTOrO0 CTaHy. BHBUYEHHS BIACTUBOCTEW MPOBOAMIOCH Ha
cydyacHOMy oOOJaJHaHHI 3 BHUKOPHUCTAaHHIM CYYaCHMX METOJWK, IO JO3BOJISE
CTBEPDKYBATH MPO BUCOKY SAKICTh Ta 00’ EKTUBHICTH JaHuX (Tabdi. 5.1).

4-6. BkazaHi IyHKTH HAYKOBOI HOBHM3HH ONHUCaHI B po3aiii 6. bynu nposeneHi
MPEIU3iiHI TOCTIKeHHS Mporiecy oTpuMaHHs crutaBy Al-15Fe 3 mo6aBkaMu TBEpauX
MacTWJ Ha OCHOBI rpadiTy Ta AUCylb(iay MOJIOACHY METOJaMH TNPECYBaHHS B
3aKpUTUX Mpec GopMax 3 MOoAaNbIIUM CIiKaHHIM (Tabi. 6.1) Ta METOIOM Tapsdoro
IITAMITyBaHHS. AHaJI3 BJIaCTUBOCTEH BKa3aHUX CIUIABIB MPOIMOHYETHCS 3M1MCHIOBATH
NUITXOM KOMITJIEKCHOTO MIXOAy 3 BHBYCHHS MEXaHIYHHX Ta TPUOOTEXHIYHUX
BJIacTUBOCTEl crmaBiB (m. 6.3, Tabn. 6.2). ABTOpOM JucepTarii AeTanbHO
IpoaHaIi30BaHl MOBEPXHI TEPTs Ta BEIUMYMHU KoedilieHTy TepTs (puc. 6.6-6.10).
ABTOpPOM ONTUMI30BaHO CKJIAJ Marepiaiy, Ta 3anponoHoBaHo ckiang Al-15Fe—1,5 %
MoS; Ta METO1 OTpUMaHHS TapSYUM IITAMITYBaHHSIM.

HaykoBi  gociimkeHHs Oynu  BuUKOHaHI  3700yBadeM  Ha  Kadenapi
BUCOKOTEMIIEpAaTypHUX MaTepianiB Ta mnopoikoBoi wmertamyprii KIII im. Irops
CikopchKOro mijJ KepiBHULTBOM Ipodecopa, KaHauaaTa TEXHIYHUX HayK, podecopa
kadenpu BTM ta IIM Crenanuyka Anaroniss MuxaitioBuua.

OTtxe, B ucepTalliiiHii poOOTi TOCTABICHE HAYKOBE 3aBIaHHS I[0JI0 OTPUMaHHS
criaBiB Al-15Fe 3 migBUIeHUMH €KCIUTyaTalliiHUMH BIIACTUBOCTSMH Ta BHCOKOIO
JTUCTIEpCHICTIO (a3 BUKOHAHO TIOBHICTIO, 3100yBady ITIOBHOIO MiIpOIO OBOJIOAIB
METO/I0JIOTI€F0 HAYKOBOI JISUTBHOCTI.

Ouinka 3micTy aucepranii, ii 3aBepuIeHicTh Ta JOTPUMAHHS NPUHIUAIIB
aKaJeMi4YHOl J00PO4eCHOCTI.

3a cBoiMm 3MmicToM aucepTaliiiHa pobota 3mo0yBava Tecmi Ceprist IOpiiioBuua
MOBHICTIO  BiamoBimae  CraHmapTy  BHINOI  OCBITM 31  CHEMIAJILHOCTI



132 Marepiaqio3HaBCTBO Ta HampsAMKaM JOCTIDKEHb BIIMOBIIHO JO OCBITHBOI
nporpamMu MaTepiaJo3HaBCTBO.

Huceprariiiina poboTa € 3aBEepIICHOI0 HAYKOBOIO IMpaIerd 1 CBIAYHTH IIPO
HAsBHICTh OCOOMCTOrO BHECKY 3/100yBaua y HaykoBuil Hampsm «llopomikosi
KOMITO3HITIITHI MaTepiaim.

PosrnsiHyBIIM 3BIT MOAIOHOCTI 3a pe3yibTaTaMH MEPEeBIPKU JHUCEPTALiHOI
poOOTH Ha TEKCTOBI CHIBIMAJIHHS, MOXXHa 3pOOMTH BUCHOBOK, IO AHUCEpTaIliiiHa
po6ota Tecni Ceprist FOpiitoBuua € pe3yJibTaToM CaMOCTIMHUX TOCTIKEHb 3100yBava
1 He MICTUTh eJIeMEeHTIB (anbcudikamii, KomMnuisamii, QalOpuxamii, muariaty Ta
3ano3udeHb. BukopucTani ijiei, pe3ysbTaT 1 TEKCTH 1HIIUX aBTOPIB MAIOTh HAJICKHI
MTOCWJIAHHS Ha BIIMOBITHE JHKEPETIO.

MoBa Ta cTWIb BUKJIQ/IEeHHS pe3yJIbTaTiB

Juceprariiiina po6oTa HanrcaHa YKpaiHChKOI0. TeKCT poOOTH Ma€e CTPYKTYPHO-
JIOTIYHY TIOCJIIOBHICTh BHUKIIAJCHHS MaTepiany 1 sBIsiE COOOK KOMIUIGKCHY
3aBEPIICHY pOOOTY, IO MICTHTh I'PYHTOBHHI aHAJII3 TITEPATYPHUX JTAHHUX, PEe3yJIbTaTH
JOCITIKEHHS MPOIIECiB OTPUMAaHHS MTOPOIIKIB CIIaBIB MEXaHIYHUM JUCIICPTyBaHHIM
pO3ILIaBy, 3aKOHOMIpHOCTI (POpMYyBaHHS CTPYKTYpH Ta ()a30BOr0 CKIIa Ty MOPOIIKIB Ta
CTIEYCHUX MaTepiajiB, aHATITHYHHA OINHUC TPOIEC YIIIJILHCHHS, MOJCIBbHI Ta
eKCIIEPUMEHTANIbHI  JAOCTI/DKCHHS MEXaHIYHMX Ta TeIUIOBHX  BJIACTHBOCTEH,
TpUOOTEXHIYHI BJIACTUBOCTI CIIIaBiB 0€3 Ta 3 Jo0aBKaMH TBEPIUX MACTHIL.

JlucepTarlist CKIIaaa€eThCs 3 BCTYITY, 6 PO3/I1IIB, BACHOBKIB, CITUCKY JIITEPATypH Ta
JOaTKiB. 3araibHuii o0csr nucepTarii 172 cTOpiHOK.

Y Berymi  OOTpYHTOBAHO akKTyajbHICTh BHUOpPaHOI TEMH  JIOCHIIKEHHS,
BCTAHOBJICHO 3B’SI30K POOOTH 3 HAYKOBUMH IporpamMamMH, CHOPMOBAHO METY i
3aBJIaHHS TOCJIIDKCHHSI, BKa3aHO 00’ €KT Ta MPEAMET AOCIDKSHHS, HABEICHO KITFOYOBI
METOJI JTOCJIIJIKCHHSI BJIACTUBOCTEH, BU3HAYCHO HAYKOBY HOBHM3HY 1 MpaKTUYHE
3HAUEHHsI poOOTU. 3a3HaUYE€HO OCOOMCTUI BHECOK 3700yBaua, AaHi Mpo anpoodario 1
myOJTiKaIii pe3yabTaTiB JOCITIKEHHS.

VY mepmomMy po3miii 3M1HCHEHO aHali3y Cy4acHOTO CTaHy Teopii Ta TEXHOJOTIl
OTpUMaHHS MaTepiamB TpHOOTEXHIYHOro mpu3HadyeHHS. IIpoBemeHo miTeparypHO-
MAaTEHTHUH TTOIITYK METO/IB OTPUMAHHS Ta 3aKOHOMIPHOCTEH (hOpMYyBaHHS CTPYKTYpH
1 BJIACTHBOCTEH CILIaBIB aTIOMIHIIO JISTOBAHUX 3J1130M. B TOBHIM Mipi pO3KpHUTI BILIUB
pi3HUX (PaKTOPiB HA MPOIIECH POCTY 3€PEH IHTEPMETAi B Ta KIHETUKY CITIKaHHS.

Y apyromy po3ait poOOTH 3a3HAYEHO METOJMKH JIOCIIKCHHS, TEXHOJOT1UHI
napamMeTpH IpoIecy OTpUMaHHS MOpomnikiB ciiaBy Al-15Fe meTomoM MexaHidHOTO
TUCTIEPTYBAHHS Ta 1X MOAAJIBIINE YIIITEHEHHS.

Y TpeTbOMY PO3IUII PO3TJISHYTI TEOPETUYHI Ta TEXHOJIOTIYHI 3acajJd MPOIECY
orpumanHs mopomikie Al-15Fe. BinmoBigHO 10 aHATITUYHOTO OMKCY MOKAa3aHO, IO
3a0e3meYeHHsT BHUCOKOi IIBUJIKOCTI OXOJIOJDKEHHS 1 SIK HaciaigoK (GopMyBaHHS
JUCTIEPCHOT CTPYKTYypu (pa3 MOXKIMBO 3a0€3MEYUTH 32 MIBUAKOCTEH OXOJIOKCHHS
6inbme 10° °C/c . 3i 3MeHIIEHHSIM pPO3MIpY YAaCTUHOK INBHAKICTH OXOJOKEHHS
30inbmyerbes Bim 1,23 x 107 °C/c mms yactuHOK posmipom 250 MKM 110
2,05 x 107 °C/c ans yacTuHOK po3MipoM 50 MkM. MIKpOCTpyKTypa MOPOIIKIB
CKJIQJIA€THCS 3 MATPUIIl ATIOMIH1IO Ta yacTUHOK AlisFes Ta MetactabinbHoi ha3u AlsFe.



VY 4yeTBepTOMY PO3/IiJIi aBTOPOM HABEICHI 3aKOHOMIPHOCTI ITPOIIECIB MPeCyBaHHS
BiamoBimHO 10 ysaBiaeHb M. lO. bampmmnaa Ta cmikanHsa. [lokazano, mo ¢akrop
npecyBaHHs L 31 301IbIIEHHSAM CTYIICHIO IeOopMaIlii He 3aJIUIAETHCS MMOCTIMHUM. 3a
paxyHOK aHalli3y MIKPOCTPYKTYpH THPECOBOK, Ta KPUBUX BIAHOCHOI LIIIBHOCTI
aBTOPOM 3allPOIIOHOBAHO MEXaHI3M MpEeCyBaHHS, 3a SKUM B OCHOBI YIIIJIbHCHHS
JIKATh TMPOIIECH HE JIUIIC TUIACTUYHOI nedopMallii, ajae ¥ KPUXKOro pyHHYBaHHS
IHTEpMETaIIAIB.  PO3JLII  IPEICTaBICHO OCHOBI  3aKOHOMIPHOCTI  IPOILIECIB
koHcomiganii crmiaBiB AlisFes. Konconmiganito mopomkiB aBTOpOM MNPONOHYETHCS
IPOBOAMTH BIJIbHUM CIIKaHHS Ta Taps4yuM InTamiryBaHHsM. [loka3aHo, 1o B yMoBax
TBep10(ha3HOTO CITIKAaHHS Y CePEAOBHIII BOIHIO B iHTepBaii remmeparyp 500 — 600 °C
npotsroM 30 XB BimOyBaeThCs 301MbIICHHS 00’eMy (Bia’€MHA ycaaka) JeTallCH.
OcranHe 3yMmoBIIeHO TpaHchopmarliiero MetacTaburbHOi (asu AleFe y AlisFes.
AJTbTepHATUBHUM METOJIOM OTPUMaHHS TPUOOTEXHIYHUX MaTepiajiiB 3allpOTIOHOBAHO
IMITYJIbCHUH METOJT — rapsdoro mramMiyBaHHS 3a eHeprii 2,5 k/[x Ta TemmepaTypu
nonepenaboro Harpiey 500 °C. Ilim wac 3acTocyBaHHS Tapsdoro IITaMITyBaHHS
MOPOIIIKOBI MaTepiajii MaroTh MPAKTUYHO 0€3 MOPUCTY CTPYKTYPy Ta CHAAKYIOThH
PEOJIOTIYHI OCOOIMBOCTI CTPYKTYPH 3aKJIaJeHI Ha €Talll iX OTPUMaHHS.

Y m’aromy po3mii gucepTamiiiHoi poOOTH TPOBEACHI EKCIIEPUMEHTAIbHI
JTOCITIJDKEHHS I0JI0 OTpUMaHHA uyuctoro iHTepmetamay  AlisFes. Homi Ta
dbyHAaMEHTaNIBHI J1aHl MO0 BJIACTUBOCTEH 1HTEPMETATITy MOXKYTh OyTH IIHHUMH B
00J1acTi MPOTHO3YBAaHHS KIHIIEBUX BJIACTUBOCTEH CILIABIB. ABTOPOM 3aIpOTIOHOBAHO
aHai3 MEXaHIYHUX BIIACTUBOCTEH METOJIOM CKIHUEHHUX eleMeHTiB cruraBiB Al-15Fe
BUXOJIIYM 3 OTPUMAHUX BJIACTHBOCTEH YMCTOTO iHTepMmeTaniny. I[lokazano, 1110
PO3paxyHKOBI 3HAUEHHSI MIITHOCTI Ha po3Tsr ckianarTsk 350 £ 12 MIla, B Toii xe vac
JUISL CIUIaBIB OTPUMAHHMX TapsyuM IITAMITyBaHHSM EKCIICPUMEHTAIbHI 3HAYCHHSI
MIIIHOCTI Ha po3Tsar ckiagae 250 + 8§ MIla. Mexa TekydocTi Ha CTHCK CILJIaBU
OTpUMaHI raps4yol0 MITaMIIOBKOIO MarOTh MEXY TeKydocTi Ha piBHI 350 + 10 Mlla,
HaToMmicTh micns crmikanHg 240 + 13 MIla. Byno npoBeeHi 101aTKOBI JOCIIKEHHS
MPOIIECIB TETUIONMPOBIAHOCTI, 3HAYCHHS SKOI € (PyHIaMEHTaJbHUMH 3 TOYKH 30Dy
KOHCTPYIOBAHHS BY3JIiB TEPTS MOKA3aHO, IO 3HAYCHHSI TEILJIOMPOBITHOCTI CTU1aBiB Al—
15Fe 3minrorothes B Mexkax 145 — 150 + 8 Br/mM*xK 3anexxHo Biji yMOB iX OTprMaHHSI.
OCKINBKH, IMiJT 9ac TePTS MOXKJIMBE BUHUKHECHHS JIOKAJIbHUX TEPETPiBiB MaTepiaiis,
JTUCEPTAaHTOM OYJIO TIPOBEICHO AOCIIHKEHHS OKMCHOI CTIHKOCTI Ta MOKa3aHo, 1110 3a
temriepatyp 300 — 500 °C nporiecu 3MiHA MacH 1, BIATIOBITHO, OKUCHEHHS TIPAKTUIHO
HE BiI0yBalOTHCS.

Y mocromy po3aun TpeACTaBiICHI pe3yJbTaTH TPUOOTEXHIYHUX BUIIPOOYBaHb
marepianiB Al-Fe-M (me M — rpadir abo MoS;). IlokazaHo, 10 ONTUMAILHAM
CKIaZoM Matepianmy TpuOoTexHiyHOoro mnpusHadeHHs € Al-15Fe-1,5 % MoS;
OTPUMAHOTO METOJaMH Tapsdoro IITaMITyBaHHS 3a rornepeaHporo Harpisy B 500 °C.
[Tix wac aHasi3y TOMOJIOTII IOBEPXOHB TEPTS JUCEPTAHTOM BCTAHOBJICHO, IIIO B OCHOBI
MPOIIECY 3HOITYBaHHS JIGKHTh MEXaHI3M KPUXKOTO PYHHYBAaHHS 1HTEPMETAIIIIB 3 iX
MOJIaJIBIIIMM TPOHUKHEHHSIM B IUIACTUHY MAaTPHIIIO alltfoMiHi0. [{is qaHOTO MexaHi3My
JO3BOJISIE JTOJIATKOBO 3MIIIHUTH MATPUII0 Ta CTaOLTI3yBaTU mpolec TepTsa. TBepl
MacTWJIa TiJ 4Yac TepTsA, pa3oM 3 MPOAYKTaMH 3HOIIYBaHHS (OPMYIOTh MIapH
BTOPUHHUX CTPYKTYP SIK 3HIXKYIOTh KoedilieHT TepTs. BctanoBneno mo B mapi Al-



15Fe-1,5 % MoS; cTanpHe Ta MifHE KOHTpP TUT0, KoedimieHT Teptsa ckiagae 0,05 Ta
0,037 BiamoBIiIHO.

Huceprariiitna po6ota odopmiieHa BiamoBigHo A0 BuMor Hakasy MOH VYkpaiau
BiJ 12 ciunsg 2017 p. Ne 40 «IIpo 3aTBepKeHHs] BUMOT 10 OPOPMIICHHS AUCEpPTaLii».

OnpuiirogHeHHs pe3yJbTaTIB AucepTaninHoi podoTn

HaykxoBi pe3ynbraTd aumcepranii BHUCBITIEHI y 12 HaykoBHX ITyOJiKamisgx
3n00yBava, cepell AKHX: 2 CTaTTi y HAayKOBUX BHUJAHHSX, BKJIIOYEHHUX Ha JaTy
omyOJIIKYBaHHs /10 NEpeNiKy HayKoBUX (axoBUX BUAAHb YKpaiHH; 2 CTarTi y
NepioIMYHNX HAyKOBHUX BHJIAHHSX, MPOIHACKCOBaHUX y 0a3zax manux Web of Science
Core Collection Ta/abo Scopus, 3 sSKkux 2 craTeld y BHJIAHHSX, BIJIHECCHHX O
nepmoro — Tperboro kBaptwiiB (Q1—Q3) BiamosimHo 1o kmacudikarii SCImago
Journal and Country Rank a6o Journal Citation Reports.

Takox pe3ynbrath aucepTarlii Oyiau ampoOoBaHI Ha 8 HAYKOBUX (aXOBHX
KoH(epeHIisiX. AHali3yloud BHECEHHWH MOpOOOK JaucepTaHTa, MOXHA JIATH 0
BHCHOBKY, III0 MaTepiaJi JUCEPTaIliiHOI POOOTH MPOWILIM IMIHPOKY ampoOarito, €
JOCTOBIPHAMH Ta HAYKOBO-OOIPYHTOBAaHMMH. TaKMM YHHOM, HAyKOBI pe3yJIbTaTH
omMcaHl B JUCEPTAIiiiHId POOOTI TMOBHICTIO BHCBITICHI y HAyKOBHX ITyOJIIKaIlisIX
3100yBaya.

Henosiku Ta 3ayBaskeHHs 10 AucepTaliiHOl podoTH.

1. Hapucysky 1.5 Opakye cxeMHu yTBOPEHHS METAJIEBOTO KOHTAKTY MIX TBOMA
eJIEMEHTapHUMH YACTHHKAMH TIOPOIIKY TIi/T BILTHBOM 30BHIIITHHOTO THUCKY .

2. B niteparypHOMYy OIJIsiIi HABOJAUTHCS OaraTo MOCHJIAHb Ta MPUKIIAIIB
nocnimkenb cruiaBiB Al-Fe. JluceprantoM min 4Yac omuc JiTepaTypHUX JaHUX
BUKOPHUCTOBYIOTHCS BCl ICHYIOUl B MPAKTULIl O3HAYEHHS KOHLEHTpALlli €JIeMEHTIB, a
came aTomMapHi, 00’ €MHI, BaroBi BiJICOTKH, Ta MO3HAYEHHS KOHIIEHTpAI[ii KOMITOHEHTIB
0e3 Bka3zaHHS po3MipHOCTI. Lle memo yckimaaHioe MOPiBHSHHS Ta aHAJIi3 OTPUMaHUX B
MeXax JucepTallii JaHuX, 3 IHITUMHU JOCIIKEHHSIMH.

3. B miteparypHomy orisal Ta B po3auiax 2 1 4 HaBeAEHO MPHUKIAIU Ta
eKCIIEpUMEHTANIbHI  JaHl aedopMariiiiHoi oOpoOKM TMOPOIMIKOBHX TiI, 30KpeMa
KOHCOTiAamii 3aroroBoK. BomHouac y JiTepaTypHOMY OIJISIAI MPOIEC TapsSdoro
MITAMITYBaHHSI aBTOP XapaKTEePHU3y€ 3yCHUISIM IITAMITyBaHHSA, a TiJl 4ac BIIACHOTO
EKCIIEPUMEHTY — EHEPTi€I0 MTaMITyBaHHS. 3YCHUIUISAM, SIK IPABUIIO, XapaKTEPHU3Y€ETHCS
o0JiaJIHaHHsA, a HEe IPOLEC. A y BUIMAJIKy XOJIOAHOIO IPECYBaHHS aBTOP BUKOPUCTOBYE
MIUTOMY XapaKTePUCTHUKY MPOIECy YIIIIbHEHHS — TOOTO THCK, B MIla. Takum amHOM,
MOPIBHATH TPOIECH YIIUTBbHEHHS TPH HASBHOCTI TUTBKM BKa3aHWX BHIIE JaHUX
npo06JIeMaTUYHO.

4. YV BUCHOBKax 10 po3aiay | aBTop BKasye, MO «3a paXyHOK OTPUMAaHHS
CIUIABIB Y BUIJISI/II MOPOIIKIB MOKIIMBO CYTTEBO 3MEHILUTH PO3MIP IHTEpPMETATIIIB JI0
1 — 5 MKM, 1110 IOBHICTIO 33JI0OBOJIbHSITUME BUMOTHU IIOJ0 JUCIEPCHOTO 3MilHEHHSD.
I{e BipHMI TiaX11, OJHAK TUCIIEPCHE 3MIMIHCHHS HAWKpaIlle peali3y€eThes 3a PO3MipiB
JUCTIEPCOi/IIB B HAHOMETPOBOMY Jiana3oHi. BaxknuBo Oyno 6 mokaszatu 11e i BMICT



aucriepcHoi (a3u MO BiTHOWMIEHHIO A0 MaTpUYHOrO Marepianmy. [Hakmie, mpu
MIKPOHHHUX pPO3Mipax 3MIIHIOBaNbHOI a3y Il JTOCATHEHHS 3aJIaHOi MIIHOCTI
HEOOXiTHO Oyne 30UIBIIYBAaTH YacTKy TUCIIEpCHOI (a3u, M0 MOXKE NPHU3BECTH O
Nepexoy i3 Kacy AUCIIEPCHO-3MIMHEHUX JI0 KJ1acy KOMIIO3HUIIHHAX MaTepiaiB.

5. 3rimro pwuc. 3.3 dvacTuHKA po3Mmipom S50 MKM TIpH  PO3MUJICHHI
OXOJIOJKYIOTHCS Maiyke BIBIYi IIBU/IIIE MIOPIBHIHO 3 YACTUHKAMU po3Mipom 250 MKM
1B 1,5 pa3u mBuaIIe 3a 9acTUHKU po3MipoM 100 MKM, a aHaTi3y CTPYKTYPH IS TaHUX
YaCTHHOK HE MPHUBEJCHO, X0Ya caMe B CTPYKTYpl TaKUX YACTHHOK MOKHA OYIKyBaTH
yTBOpEHHs aucnepcHux (a3 po3mipom MeHuie 0,5 MKM, fKi HOBHHHI Kpalile
BUKOHYBaTH (PYHKIIIF0 YaCTHHOK 3MIITHIOBAHHS MATPHIlI TIPH peaitizaliii MexaHi3My
JUCTIEPCHOTO 3MIITHEHHS.

6. B po3mim 5, migpo3nin 5.1.2 aBTop 3a3Hauae, mo: «/laHi ysBIE€HHS 11010
MIIIHOCTI MaTepiasliB MOBHICTIO Y3TOJDKYIOThCS 3 TeopissMu OpoBaHa Ta AHCBena-
Jlanena» - B poOOTI aBTOp MOCUJIAETHCS HA JaHl Teopii, aje He MPUBOJAUTH JIaHi 1100
pPO3pPaxXyHKOBUX 3HAYCHb 3MII[HEHHS, 10 MOXXE€ BHHHUKATH BiJl YTBOPCHHX
IHTepMeTaIITHUX JTUCIIEPCOIIB.

7. B nesxux HaBeIeHHX aBTOPOM (GopMyJiax He BKa3aHO Ha3BYy Ta PO3MIpHOCTI
3MIHHUX, 0 BXOJSATH JI0 CKJIQJy PIBHSIHHS, TaKOX BIJACYTHSI Hymeparis piBHSHbB, B
po3minax 4 Ta S.

8. Ha puc. 5.4 ta puc. 5.7 nokazaHo KpuBi HanpyKeHHs-Iedopmallis 3pa3KiB
crutaBy Al-15Fe (Bar.%). IlomiTHa cyTTeBa pi3HHISI MOAYJIB TPYXHOCTI JUIS
eKCTICpUMEHTAIBHOTO MaTepially, IKHid KOHCOJIIIOBAaHO Pi3HUMHU MeTojaaMu. B po6oTi
BIJICYTHI apryMEHTH, II0JI0 IOSCHEHHA aHoro edekry. KpiMm Toro, HaBiTh MOJe/IbHA
OITiIHKa MOJYJIS MPY>KHOCTI €KCTICPUMEHTAIBHOTO MaTepially, KO0 KOPHUCTYBaTHCS
MOKAa3aHOI0 KPUBOIO HAIpyKeHHs-Aeopmaiiisi, Oyae BIAMOBIIATH 3aHAATO HU3BKOMY
3HaveHHto, mpubmm3Hol,5 I'Tla. Ane mig yac MOAETBPHUX PO3PaXyHKIB aBTOp 3a/1aBaB
napameTp MOy IpYyKHOCTI st urctoro amominio 70 I'Tla. To6To B HaBemaeHHX
KPUBUX HaNpyKeHHs-Ae(opMallis IPUCYTHS CyTTE€BA HEBIAMIOBIIHICTb, 1110 MOKE OyTH
OB’ SI3aHO 3 TTOMMJIKAMH TTPY BHYJICHEHHI )KOPCTKOCTI MaIIMHM 13 3arajibHOi KPUBOI,
MOXKJIMBO HEBIPHO IMOKa3aHa mkayia aedopmariii, MOXIMBO BUIIPOOYBaHHS 3pa3KiB
BII0YBAJIUCS 3 PI3HUMU IIBUJIKOCTSAMU, TOLIO.

9. Agtop B miapo3maini 5.1.2 ctBepmkye, mo «I i gyac nedopmariii BigOyBaeThCs
pyX IUCIOKAIlidi 3 BUXOJOM Ha TOBEPXHIO, IO BiAOOpaKa€ThCs Y BHUIJISAII JIIHIH
KOB3aHHSI Ha 3JlaMax» ONHPAIOYNCh HA «CTPYMKOBHH Bi3€pyHOK», IO BUHUKAE HA
NMoBepXHi 37maMy. OJHAaK BKa3aHWKM XapaKTep PYWHYBaHHS NMPUTaAaMaHHUNA KPUXKUAM
MarepiajzamM Ta I1HTEpPMETaliJlaM TaKOoX 1 BHHHMKA€ BHACHIJIOK PO3TOBCIOKEHHS
TPIIUHKA CKOIy, SIKa MPOXOIMTH MO Pi3HUX IUIOIIMHAM, IIIO CTBOPIOE XapaKTEpHI
CXOJIMHKH. AJie 3 HaBeleHHX (ppakTorpadiyHuX AOCTIHKEHb 3pOOUTH OTHO3HAYHUI
BHCHOBOK MO JIiHIT KOB3aHHS CKJIATHO.

10. I3 Tabmmmi 5.2 BumiauMBae, 1[0 MeXa IUIMHHOCTI  CIIEYEHOT'O
eKCTIepUMEHTAIBHOTO Martepiany craHoButh 50 Mlla, B TOl Yac sK Ha KpUBIH
HanpyXeHHs-nedopmMallis JaHUI mapameTp BiANoBiAae 3HaueHHI0 61u3bko 150 MIla.



BIATI'YK
oiIIHHOTO OMTOHEHTA Ha IUCEPTAIIHHY POOOTY
Tecai Cepris FOpilioBuua Ha TeMy «3aKOHOMIPHOCTI OTPUMaHHS ITOPOITKOBHX
cruiaBiB Al-Fe TpuOoTeXHIYHOTO NpU3HAUYEHHS», IPEACTABIEHY Ha 3I00yTTs CTyNEeHs
nokrTopa (inocodii B ranysi 3HaHb 13 MexaHiuHa iHXEHepis 3a CIEI1aabHICTIO
132 Marepiajio3HaBCTBO

AKTYyaJIbHICTh TEMH AUCEPTALil.

[HHOBAIIITHHIA PO3BUTOK CyYaCHOTO MAalIMHOOY TyBaHHS CTABUTh HOBI BUMOTH J10
PI3HOMAaHITHUX KJIACIB MaTepialliB, 1[0 BUKOPHUCTOBYIOTHCS B PI3HHUX By3J1aX MaIlluH Ta
amapatiB. B cy4acHiit mpoMHCIIOBOCTI 0COOIMBO TOCTPOIO € TTpobIeMa TepTsI, OCKUTBKA
oinbiie 90 % By3miB BUXOASTH 3 Ay HE 32 paXyHOK pyHHYBaHHS, a caMe 3a PaxyHOK
3HOmyBaHHA. J[7s onTuMizarii Ta KOHTPOJIO MPOIECIB TEPTS 3aCTOCOBYIOTH
Marepiaa Ha OCHOBI Mimi, 3amiza, rpadity Tomo. IIporte, maHi maTepianm Bke
BTPAYalOTh CBOIO0 AaKTyallbHICTh, SK 34 PpaxyHOK IMJIBHIIEHHS BHUMOT [0
TPUOOTEXHIYHUX MaTepialliB, TaK 1 3a PaxXyHOK psAIy EKOJIOTIYHUX MpoOieM
noB’si3aHUX 3 HUMU. CydacHU MiJIX1J 11100 PO3POOKH HOBUX MaTepiaiiB AJis BY3JIiB
TEPTs TOJIATAE€ Yy BUPIMICHHI KOMIUIEKCHUX 3aBJaHb 3aCHOBAaHMX Ha OMNTHUMIi3allii
XIMIYHOTO, (a30BOro CKJIaay, MIKPOCTPYKTYpPU Ta MEXAaHIYHUX BIACTHBOCTEH IS
OTpUMAaHHS CTaOUIbHUX MOKAa3HUKIB KOE(ILIEHTY TEPTs Ta BEJIMYMHU 3HOLIYBAHHS.
[TepcrieKTHBHUMH 3 TOYKH 30py PO3pOOKH TPHOOTEXHIYHHMX MaTepialiB € CIUIaBd
QJTIOMIHIIO, SKI MalOTh BHCOKY TEIJIONPOBIIHICTh, KOPO3iHHY CTIHKICTh Ta psJI
CHeiabHUX BIACTHBOCTEH 1 MOXKYTh 3MiHIOBATH CBOI BJIACTUBOCTI B IIMPOKUX MEKaX
B 3QJIKHOCTI BiJ] JIETyBaHHs Ta TepMIYHOi 00poOKu. [1i1 yac cTBOpeHHs map 0coOIuBY
yBary MNpHUAUISAIOT (OpMyBaHHIO reTepoda3HOi 3MIIHEHOI CTPYKTYpH, SK JUIs
QITIOMIHII0 MOXe OyTH JOCATHYTH IIUISIXOM JIETYBaHHs CIUIaBy 3alli3oM. BBeaeHHs
3aj1i3a MPU3BOJUTH A0 YTBOPEHHS psALy IHTEpMETaNiIIB, sIKI 3MIIHIOIOTh MaTPULIO Ta
cTabumi3yoTh mporecu TepTsa. OJHaK, OTPUMAaHHS CIUIaBIB QJIIOMIHIIO JIETOBAHHUX
3all30M  Mae psA  OpoOsieM TOB’SI3aHMX 3 KPUCTANI3alliero TrpyOux 3epeH
IHTepMeTaiIiB Ta BTPATOIO BIAMOBITHUX BIACTHBOCTEH CIUIABIB.

Tomy muceprartis Tecni C. FO. cnpsMoBaHa Ha PO3pOOKY YMOB OTpPUMAaHHS
nopomikiB cruiaBiB Al-15Fe 3 mucriepcHoro cTpykTyporo ¢a3 Ta TCOPETHIHUX 3acal
nporieciB KoHcoumamii cruraiB Al-Fe s po6otr B yMOBax TepTsl Ta 3HOIITYBAHHS.

Ouninka oOOrpyHTOBAHOCTI HAYKOBHMX pe3yJbTaTiB  jJucepramii, ix
JAOCTOBIPHOCTi TA HOBU3HM.

HaykoBa HOBHM3HA pe3yJbTaTiB AMCEPTALIHHOTO JOCHIKEHHS TMOJSIrae B
HACTYITHOMY:

1. Brepuie BUBYEH1 MpoLECH OTPUMAHHS MOPOIIKIB JUCHEPCHO-3MILHEHOTO
CIUIaBy alIOMiHIIO JieroBaHoro 15 wMac. % 3amiza MeTOJOM MEXaHIYHOTO
JHCTIEPTyBaHHS pO3IUIaBy. BCTaHOBIEHO, IO 3a PaxyHOK BHCOKOI IIBHIKOCTI
OXOJIO/IKEHHSI B1JI0YBAa€ThCS YTBOpEHHs MeracTabuibHOI ¢a3su AlgFe, sika moxe
mucnepcHo3MinHooBatn  cruiaB  Al-15Fe. BceranoBneHo wmexanism  QopMmyBaHHS
IPaHyJIOMETPUYHOTO CKJaay TMOpPOIIKIB Ta IX CTPYKTypu. BinmoBigHo [0



3alpOMOHOBAHMX TEOPETHYHUX 3acajl TPOIEeCy OTPUMaHHS TMOPOIIKIB PO3MIp
YaCTHHOK BILTMBA€E HA PO3MIp IHTEpMeTalIeBOi 3MiIHIOIY01 (a3u Ta i Mopdosoriro,
0 3yMOBJIEHO TPAJIEHTOM TEMIIEpaTyp MO TEPEeTHHY YacTHMHOK I dYac iX
oxoyiojkeHHs. Tak, s mopowkiB MeHmux 3a 150 MKM po3Mip iHTepMeTatiliB
ckianae MeHme 1 —5 MM , a 11 yacTuHOK O1b1ne 200 MkMm — 7 — 15 MKM.

2. JlocnikeHo 3aKOHOMIPHOCTI (POPMYBaHHS MIKPOCTPYKTYPH TOPOLIKIB
crutaBy Al-15Fe. IlokazaHo, 10 B OTPUMAaHMX MEXaHIYHMM JUCTICPTYBaHHSIM
MOPOIIKAX, MIKPOCTPYKTYpPa CKIIAJIAE€ThCS 3 MATPHUIIL 13 TBEPJOTO POZUYMHY ATIOMIHIIO
Ta PIBHOMIPHO poO3NoJUIeHUX (a3 iHTepMeTamiaiB. BcTaHoBIeHO MexaHI3M
CTPYKTYpPOYTBOPEHHS, 3T1IHO 3 SIKMM MeTacTaOunbHa ¢aza AlgFe kpucTamizyerbes y
BUTJISI JTUCIIEPCHUX YaCTHHOK po3MipoM 1 — 3 MKM Ta y BHUIJIAMI CTiTHBHHUKOBOI
€BTECKTUKH SKa CKIIATAETHCS 3 IBOX B3a€EMO TeperuieTeHnx aeHapuTiB a—Al ta AlgFe.
3miHa MOpPQOJIOTii YAaCTHMHOK I1HTEPMETAIIIIB 3yMOBJICHO 3MIHOI MIBHIKOCTI
€BTEKTUYHOI KpHCTAITI3aIlii, Ka € PYHKIIEO BT MIBUIKOCTI OXOJIOKCHHS.

3. B poGori Bnepmre oTpuMaHi GyHAaAMEHTaNbHI JaHi MO0 BIIACTUBOCTEH
inTepmeraniny AljsFes, ski MOXyTh OyTH BHUKOPHICTAaHI ITiJT Yac MOJCITIOBAHHS
MarepiaiiB 3a oro ygacTio. Po3po01eHO TEXHOJIOTiF0 HOTO OTPUMAaHHSI SIKa 3aCHOBaHa
Ha cuHTe31 BUIMBKIB AljsFes 3 momanmbmmm iX moapiOHEHHSM 3 METOO OTPUMAaHHS
MOPOIIKY Ta KOHCOJIJAIl€0 METOAOM ICKpO-TIa3MoBOro crikauHs 3a 1150 °C,
npotsrom 10 XB, B cepemoBHINi aproHy 3a Thcky 16 kH. Moaynb mpykHOCTI
inTepmeraniay ckinamae 180 £+ 10 I'Tla, mikpotBepaicts 1000 £+ 15 HV, mexxa MiHOCTI
Ha 3ruH — 63 + 5 MIla, xoedimienT temmonposigrocti 20 + 3 Bt/MxK, nuromuii
enexTpoortip — 2 = 0,7x10° Omxm.

4. Briepiiie BCTaHOBJICHI 3aKOHOMIPHOCTI OTPUMAHHS CILIAaBIB TPUOOTEXHIYHOTO
npusHaueHHd Al-15Fe—-C(MoS;) MeTonamu npecyBaHHs 3 HACTYIHUM CHIKaHHSAM 1
raps9oio MITaMIOBKOI0. BUBYEHI iX BIACTHBOCTI Ta BCTAaHOBJICHA iX MPHUPOJIA.

5. BcTaHoBieHO MeXaHi3M TepTs, 3TTHO SKOMY i 4ac B3a€MO/Iii TOBEPXOHb
koHTp Tita Ta cmiaBy Al-15Fe-C(MoS,) BinOyBaeTbcsi OUCIEpryBaHHS 3€pEH
IHTepMeTaIiy Ta apMyBaHHS TPOAYKTaMH HOro pyWHYBaHHS MATpHIN CIUIaBy. Y
HACJTIZIOK Jii JaHOTO MeEXaHi3My 30UIBIIYEThCS 3HOCOCTIHKICTH 1 3MEHIIYETHCS
Koe(irieHT TepTs.

6. BcTanoBiieHO, 1m0 OUTHIT BHCOKY 3HOCOCTIMKICTH 1 HAMMEHIIMN KOCQIIIEHT
TepTst MatOTh Marepianmu 3 kommosuiii Al-15Fe—1,5 % MoS; axi oTpuMaHo rapsaum
mramnyBaHHsaM. JloOaBku aucynbdimy MomiOIeHy MTO3BOJISIOTH OTPUMATH BHIILY
SKICTh TIOBEpXi TepTsA, HDK A00aBKU TrpadiTy, IO TOB’SI3aHO 31 CKIIAJIHOIO
KPUCTATIYHOIO CTPYKTypoto MoS;. I[I/Icym)q)m MOJTIOZICHY CKJIAA€ThCS 3 OKCHIHO-
cymbdimHUX TIIapiB, 31 CIA0OKMMHU 3B’SI3KAMH, SKI CHOPHUSIOTH  I1IBUIICHHIO
AHTU(QPUKIIIHHIX BIACTUBOCTEH Ta 3HWKCHHIO ar€31MHOTO 3HOITYBAHHS.

[IyHKTH HAyKOBOi HOBHI3HH pE3yJbTATIB 3HAXOASATh CBOE IMITBEPIKECHHS B
HACTYITHUX MMyHKTaX:

1-2. Bxkazani HayKoOBI TIOJOXXEHHS PO3KPHUTO Yy po3aur 3 aucepTariiHol
pobotu. JlucepTaHTOM MPOBEJACHI BCECTOPOHHI JOCTIIKCHHS MPOIECiB OTPUMAHHS
MOPOIIKY 3 BUKOPUCTAHHIM TEOPETUYHHX Bigomoctei (Tabdmn. 3.3. — 3.4), Bimomux Ta
yCcTaleHuX (PyHIaMEHTAIBHUX 3acajl MpoIieciB po3mmitoBanus — popmymu (3.1)-(3.7)

Ta TIATBEP)KCHO BIJIACHI TEOPii Ta TIMOTE3W EKCIEPHUMEHTAIBLHUM JIOCIIKEHHSIM



MpoIIeCy OTPUMAaHHS MOPOIIKIB MEXaHIYHUM JIUCIIEPryBaHHSAM Ha ycTaHOBII Ilomer.
[Toka3Huii BIJIMB pO3Mipy YACTUHOK MOPOIIKY B TTApPO-Ta30Biil CyMillll Ha MIBUAKICTh
OXOJIO/IKEHHS TaK SIK HAacHiAOK Ha (GopmyBaHHs MiKpocTpykTypu. [lin yac o6poOku
BIACHUX  JAHUX JIUCEPTAaHTOM BHUKOPUCTAHO JUIsI  TOSICHEHHS  TPOIIECiB
CIJIaBOYTBOPEHHS JIOMTOMIXKHI TETUIOBI MOJIEI, IO 3alBHI pa3 TOBOAUTH INTMOWHY Ta
SKICTh OTPUMaHUX JIaHWX. 3asABJICHUN XIMIYHUH Ta (a30BUH CKIIAJ] MOPOIIKIB, OyII0
PETENbHO JIOCHIIKEHO 3aco0amMH €JIEKTPOHHOI MIKPOCKOIT Ta PEHTI€HIBCHKOIO
T paKLi€ro.

3. 3a3HaueHe MOJIOKEHHS HAYKOBOi HOBH3HH PO3KPHUTO aBTOPOM B PO3Miii 5.
Byno mpoBeneno ¢yHmameHTanbHI IOCHIIKEHHS 3 TOYKU 30py OTPUMaHHS YUCTOi
da3u Alj3Fes Ta nocnimpkenHs i BnactuBocTed. Bkazanuil migxia € myxe BIajluM
NPUKIIAJ0M ONITUMAILHOTO NUISIXY ITiJT Yac OTPUMAaHHS Ta pO3pOOKH HOBUX MaTepialib.
Bimomo, mo BiacTUBOCTI reTepodasHUX CHUCTEM BHU3HAYAIOTHCS BIACTUBOCTSIMU
KOX)KHOTO 31 CKIQJ0BUX. 3pO3yMiNO, IO OTPHUMAaHHS KOMIUIEKCY BIACTUBOCTEU
(MEeXaHIYHMX, TEIJIOBUX, EJIEKTPUYHHUX) BIAKPUBAIOTH IIMPOKI MOKJIMBOCTI IS
TEOPETUYHUX JTOCITIJKEHb (pUC. 5.4-5.7), IpOrHO3yBaHHS 1 OSICHEHHS HOBUX €()EKTIB
Ta BJIACTHBOCTECH. 3ampoONMOHOBAaHWHN CITOCIO OTPHMAaHHS IUIIXOM YIIIJIbHEHHS
METOJIOM 1CKpPO-TUTa3MOBOTO CITIKAHHS € ONTHMAJILHUM PIIICHHSIM 3 TOYKH 30Dy
OTpuMaHHS OE3MOPUCTOrO0 CTaHy. BHBUYEHHS BIACTUBOCTEW MPOBOAMIOCH Ha
cydyacHOMy oOOJaJHaHHI 3 BHUKOPHUCTAaHHIM CYYaCHMX METOJWK, IO JO3BOJISE
CTBEPDKYBATH MPO BUCOKY SAKICTh Ta 00’ EKTUBHICTH JaHuX (Tabdi. 5.1).

4-6. BkazaHi IyHKTH HAYKOBOI HOBHM3HH ONHUCaHI B po3aiii 6. bynu nposeneHi
MPEIU3iiHI TOCTIKeHHS Mporiecy oTpuMaHHs crutaBy Al-15Fe 3 mo6aBkaMu TBEpauX
MacTWJ Ha OCHOBI rpadiTy Ta AUCylb(iay MOJIOACHY METOJaMH TNPECYBaHHS B
3aKpUTUX Mpec GopMax 3 MOoAaNbIIUM CIiKaHHIM (Tabi. 6.1) Ta METOIOM Tapsdoro
IITAMITyBaHHS. AHaJI3 BJIaCTUBOCTEH BKa3aHUX CIUIABIB MPOIMOHYETHCS 3M1MCHIOBATH
NUITXOM KOMITJIEKCHOTO MIXOAy 3 BHBYCHHS MEXaHIYHHX Ta TPUOOTEXHIYHUX
BJIacTUBOCTEl crmaBiB (m. 6.3, Tabn. 6.2). ABTOpOM JucepTarii AeTanbHO
IpoaHaIi30BaHl MOBEPXHI TEPTs Ta BEIUMYMHU KoedilieHTy TepTs (puc. 6.6-6.10).
ABTOpPOM ONTUMI30BaHO CKJIAJ Marepiaiy, Ta 3anponoHoBaHo ckiang Al-15Fe—1,5 %
MoS; Ta METO1 OTpUMaHHS TapSYUM IITAMITYBaHHSIM.

HaykoBi  gociimkeHHs Oynu  BuUKOHaHI  3700yBadeM  Ha  Kadenapi
BUCOKOTEMIIEpAaTypHUX MaTepianiB Ta mnopoikoBoi wmertamyprii KIII im. Irops
CikopchKOro mijJ KepiBHULTBOM Ipodecopa, KaHauaaTa TEXHIYHUX HayK, podecopa
kadenpu BTM ta IIM Crenanuyka Anaroniss MuxaitioBuua.

OTtxe, B ucepTalliiiHii poOOTi TOCTABICHE HAYKOBE 3aBIaHHS I[0JI0 OTPUMaHHS
criaBiB Al-15Fe 3 migBUIeHUMH €KCIUTyaTalliiHUMH BIIACTUBOCTSMH Ta BHCOKOIO
JTUCTIEpCHICTIO (a3 BUKOHAHO TIOBHICTIO, 3100yBady ITIOBHOIO MiIpOIO OBOJIOAIB
METO/I0JIOTI€F0 HAYKOBOI JISUTBHOCTI.

Ouinka 3micTy aucepranii, ii 3aBepuIeHicTh Ta JOTPUMAHHS NPUHIUAIIB
aKaJeMi4YHOl J00PO4eCHOCTI.

3a cBoiMm 3MmicToM aucepTaliiiHa pobota 3mo0yBava Tecmi Ceprist IOpiiioBuua
MOBHICTIO  BiamoBimae  CraHmapTy  BHINOI  OCBITM 31  CHEMIAJILHOCTI



132 Marepiaqio3HaBCTBO Ta HampsAMKaM JOCTIDKEHb BIIMOBIIHO JO OCBITHBOI
nporpamMu MaTepiaJo3HaBCTBO.

Huceprariiiina poboTa € 3aBEepIICHOI0 HAYKOBOIO IMpaIerd 1 CBIAYHTH IIPO
HAsBHICTh OCOOMCTOrO BHECKY 3/100yBaua y HaykoBuil Hampsm «llopomikosi
KOMITO3HITIITHI MaTepiaim.

PosrnsiHyBIIM 3BIT MOAIOHOCTI 3a pe3yibTaTaMH MEPEeBIPKU JHUCEPTALiHOI
poOOTH Ha TEKCTOBI CHIBIMAJIHHS, MOXXHa 3pOOMTH BUCHOBOK, IO AHUCEpTaIliiiHa
po6ota Tecni Ceprist FOpiitoBuua € pe3yJibTaToM CaMOCTIMHUX TOCTIKEHb 3100yBava
1 He MICTUTh eJIeMEeHTIB (anbcudikamii, KomMnuisamii, QalOpuxamii, muariaty Ta
3ano3udeHb. BukopucTani ijiei, pe3ysbTaT 1 TEKCTH 1HIIUX aBTOPIB MAIOTh HAJICKHI
MTOCWJIAHHS Ha BIIMOBITHE JHKEPETIO.

MoBa Ta cTWIb BUKJIQ/IEeHHS pe3yJIbTaTiB

Juceprariiiina po6oTa HanrcaHa YKpaiHChKOI0. TeKCT poOOTH Ma€e CTPYKTYPHO-
JIOTIYHY TIOCJIIOBHICTh BHUKIIAJCHHS MaTepiany 1 sBIsiE COOOK KOMIUIGKCHY
3aBEPIICHY pOOOTY, IO MICTHTh I'PYHTOBHHI aHAJII3 TITEPATYPHUX JTAHHUX, PEe3yJIbTaTH
JOCITIKEHHS MPOIIECiB OTPUMAaHHS MTOPOIIKIB CIIaBIB MEXaHIYHUM JUCIICPTyBaHHIM
pO3ILIaBy, 3aKOHOMIpHOCTI (POpMYyBaHHS CTPYKTYpH Ta ()a30BOr0 CKIIa Ty MOPOIIKIB Ta
CTIEYCHUX MaTepiajiB, aHATITHYHHA OINHUC TPOIEC YIIIJILHCHHS, MOJCIBbHI Ta
eKCIIEPUMEHTANIbHI  JAOCTI/DKCHHS MEXaHIYHMX Ta TeIUIOBHX  BJIACTHBOCTEH,
TpUOOTEXHIYHI BJIACTUBOCTI CIIIaBiB 0€3 Ta 3 Jo0aBKaMH TBEPIUX MACTHIL.

JlucepTarlist CKIIaaa€eThCs 3 BCTYITY, 6 PO3/I1IIB, BACHOBKIB, CITUCKY JIITEPATypH Ta
JOaTKiB. 3araibHuii o0csr nucepTarii 172 cTOpiHOK.

Y Berymi  OOTpYHTOBAHO akKTyajbHICTh BHUOpPaHOI TEMH  JIOCHIIKEHHS,
BCTAHOBJICHO 3B’SI30K POOOTH 3 HAYKOBUMH IporpamMamMH, CHOPMOBAHO METY i
3aBJIaHHS TOCJIIDKCHHSI, BKa3aHO 00’ €KT Ta MPEAMET AOCIDKSHHS, HABEICHO KITFOYOBI
METOJI JTOCJIIJIKCHHSI BJIACTUBOCTEH, BU3HAYCHO HAYKOBY HOBHM3HY 1 MpaKTUYHE
3HAUEHHsI poOOTU. 3a3HaUYE€HO OCOOMCTUI BHECOK 3700yBaua, AaHi Mpo anpoodario 1
myOJTiKaIii pe3yabTaTiB JOCITIKEHHS.

VY mepmomMy po3miii 3M1HCHEHO aHali3y Cy4acHOTO CTaHy Teopii Ta TEXHOJOTIl
OTpUMaHHS MaTepiamB TpHOOTEXHIYHOro mpu3HadyeHHS. IIpoBemeHo miTeparypHO-
MAaTEHTHUH TTOIITYK METO/IB OTPUMAHHS Ta 3aKOHOMIPHOCTEH (hOpMYyBaHHS CTPYKTYpH
1 BJIACTHBOCTEH CILIaBIB aTIOMIHIIO JISTOBAHUX 3J1130M. B TOBHIM Mipi pO3KpHUTI BILIUB
pi3HUX (PaKTOPiB HA MPOIIECH POCTY 3€PEH IHTEPMETAi B Ta KIHETUKY CITIKaHHS.

Y apyromy po3ait poOOTH 3a3HAYEHO METOJMKH JIOCIIKCHHS, TEXHOJOT1UHI
napamMeTpH IpoIecy OTpUMaHHS MOpomnikiB ciiaBy Al-15Fe meTomoM MexaHidHOTO
TUCTIEPTYBAHHS Ta 1X MOAAJIBIINE YIIITEHEHHS.

Y TpeTbOMY PO3IUII PO3TJISHYTI TEOPETUYHI Ta TEXHOJIOTIYHI 3acajJd MPOIECY
orpumanHs mopomikie Al-15Fe. BinmoBigHO 10 aHATITUYHOTO OMKCY MOKAa3aHO, IO
3a0e3meYeHHsT BHUCOKOi IIBUJIKOCTI OXOJIOJDKEHHS 1 SIK HaciaigoK (GopMyBaHHS
JUCTIEPCHOT CTPYKTYypu (pa3 MOXKIMBO 3a0€3MEYUTH 32 MIBUAKOCTEH OXOJIOKCHHS
6inbme 10° °C/c . 3i 3MeHIIEHHSIM pPO3MIpY YAaCTUHOK INBHAKICTH OXOJOKEHHS
30inbmyerbes Bim 1,23 x 107 °C/c mms yactuHOK posmipom 250 MKM 110
2,05 x 107 °C/c ans yacTuHOK po3MipoM 50 MkM. MIKpOCTpyKTypa MOPOIIKIB
CKJIQJIA€THCS 3 MATPUIIl ATIOMIH1IO Ta yacTUHOK AlisFes Ta MetactabinbHoi ha3u AlsFe.



VY 4yeTBepTOMY PO3/IiJIi aBTOPOM HABEICHI 3aKOHOMIPHOCTI ITPOIIECIB MPeCyBaHHS
BiamoBimHO 10 ysaBiaeHb M. lO. bampmmnaa Ta cmikanHsa. [lokazano, mo ¢akrop
npecyBaHHs L 31 301IbIIEHHSAM CTYIICHIO IeOopMaIlii He 3aJIUIAETHCS MMOCTIMHUM. 3a
paxyHOK aHalli3y MIKPOCTPYKTYpH THPECOBOK, Ta KPUBUX BIAHOCHOI LIIIBHOCTI
aBTOPOM 3allPOIIOHOBAHO MEXaHI3M MpEeCyBaHHS, 3a SKUM B OCHOBI YIIIJIbHCHHS
JIKATh TMPOIIECH HE JIUIIC TUIACTUYHOI nedopMallii, ajae ¥ KPUXKOro pyHHYBaHHS
IHTEpMETaIIAIB.  PO3JLII  IPEICTaBICHO OCHOBI  3aKOHOMIPHOCTI  IPOILIECIB
koHcomiganii crmiaBiB AlisFes. Konconmiganito mopomkiB aBTOpOM MNPONOHYETHCS
IPOBOAMTH BIJIbHUM CIIKaHHS Ta Taps4yuM InTamiryBaHHsM. [loka3aHo, 1o B yMoBax
TBep10(ha3HOTO CITIKAaHHS Y CePEAOBHIII BOIHIO B iHTepBaii remmeparyp 500 — 600 °C
npotsroM 30 XB BimOyBaeThCs 301MbIICHHS 00’eMy (Bia’€MHA ycaaka) JeTallCH.
OcranHe 3yMmoBIIeHO TpaHchopmarliiero MetacTaburbHOi (asu AleFe y AlisFes.
AJTbTepHATUBHUM METOJIOM OTPUMaHHS TPUOOTEXHIYHUX MaTepiajiiB 3allpOTIOHOBAHO
IMITYJIbCHUH METOJT — rapsdoro mramMiyBaHHS 3a eHeprii 2,5 k/[x Ta TemmepaTypu
nonepenaboro Harpiey 500 °C. Ilim wac 3acTocyBaHHS Tapsdoro IITaMITyBaHHS
MOPOIIIKOBI MaTepiajii MaroTh MPAKTUYHO 0€3 MOPUCTY CTPYKTYPy Ta CHAAKYIOThH
PEOJIOTIYHI OCOOIMBOCTI CTPYKTYPH 3aKJIaJeHI Ha €Talll iX OTPUMaHHS.

Y m’aromy po3mii gucepTamiiiHoi poOOTH TPOBEACHI EKCIIEPUMEHTAIbHI
JTOCITIJDKEHHS I0JI0 OTpUMaHHA uyuctoro iHTepmetamay  AlisFes. Homi Ta
dbyHAaMEHTaNIBHI J1aHl MO0 BJIACTUBOCTEH 1HTEPMETATITy MOXKYTh OyTH IIHHUMH B
00J1acTi MPOTHO3YBAaHHS KIHIIEBUX BJIACTUBOCTEH CILIABIB. ABTOPOM 3aIpOTIOHOBAHO
aHai3 MEXaHIYHUX BIIACTUBOCTEH METOJIOM CKIHUEHHUX eleMeHTiB cruraBiB Al-15Fe
BUXOJIIYM 3 OTPUMAHUX BJIACTHBOCTEH YMCTOTO iHTepMmeTaniny. I[lokazano, 1110
PO3paxyHKOBI 3HAUEHHSI MIITHOCTI Ha po3Tsr ckianarTsk 350 £ 12 MIla, B Toii xe vac
JUISL CIUIaBIB OTPUMAHHMX TapsyuM IITAMITyBaHHSM EKCIICPUMEHTAIbHI 3HAYCHHSI
MIIIHOCTI Ha po3Tsar ckiagae 250 + 8§ MIla. Mexa TekydocTi Ha CTHCK CILJIaBU
OTpUMaHI raps4yol0 MITaMIIOBKOIO MarOTh MEXY TeKydocTi Ha piBHI 350 + 10 Mlla,
HaToMmicTh micns crmikanHg 240 + 13 MIla. Byno npoBeeHi 101aTKOBI JOCIIKEHHS
MPOIIECIB TETUIONMPOBIAHOCTI, 3HAYCHHS SKOI € (PyHIaMEHTaJbHUMH 3 TOYKH 30Dy
KOHCTPYIOBAHHS BY3JIiB TEPTS MOKA3aHO, IO 3HAYCHHSI TEILJIOMPOBITHOCTI CTU1aBiB Al—
15Fe 3minrorothes B Mexkax 145 — 150 + 8 Br/mM*xK 3anexxHo Biji yMOB iX OTprMaHHSI.
OCKINBKH, IMiJT 9ac TePTS MOXKJIMBE BUHUKHECHHS JIOKAJIbHUX TEPETPiBiB MaTepiaiis,
JTUCEPTAaHTOM OYJIO TIPOBEICHO AOCIIHKEHHS OKMCHOI CTIHKOCTI Ta MOKa3aHo, 1110 3a
temriepatyp 300 — 500 °C nporiecu 3MiHA MacH 1, BIATIOBITHO, OKUCHEHHS TIPAKTUIHO
HE BiI0yBalOTHCS.

Y mocromy po3aun TpeACTaBiICHI pe3yJbTaTH TPUOOTEXHIYHUX BUIIPOOYBaHb
marepianiB Al-Fe-M (me M — rpadir abo MoS;). IlokazaHo, 10 ONTUMAILHAM
CKIaZoM Matepianmy TpuOoTexHiyHOoro mnpusHadeHHs € Al-15Fe-1,5 % MoS;
OTPUMAHOTO METOJaMH Tapsdoro IITaMITyBaHHS 3a rornepeaHporo Harpisy B 500 °C.
[Tix wac aHasi3y TOMOJIOTII IOBEPXOHB TEPTS JUCEPTAHTOM BCTAHOBJICHO, IIIO B OCHOBI
MPOIIECY 3HOITYBaHHS JIGKHTh MEXaHI3M KPUXKOTO PYHHYBAaHHS 1HTEPMETAIIIIB 3 iX
MOJIaJIBIIIMM TPOHUKHEHHSIM B IUIACTUHY MAaTPHIIIO alltfoMiHi0. [{is qaHOTO MexaHi3My
JO3BOJISIE JTOJIATKOBO 3MIIIHUTH MATPUII0 Ta CTaOLTI3yBaTU mpolec TepTsa. TBepl
MacTWJIa TiJ 4Yac TepTsA, pa3oM 3 MPOAYKTaMH 3HOIIYBaHHS (OPMYIOTh MIapH
BTOPUHHUX CTPYKTYP SIK 3HIXKYIOTh KoedilieHT TepTs. BctanoBneno mo B mapi Al-



15Fe-1,5 % MoS; cTanpHe Ta MifHE KOHTpP TUT0, KoedimieHT Teptsa ckiagae 0,05 Ta
0,037 BiamoBIiIHO.

Huceprariiitna po6ota odopmiieHa BiamoBigHo A0 BuMor Hakasy MOH VYkpaiau
BiJ 12 ciunsg 2017 p. Ne 40 «IIpo 3aTBepKeHHs] BUMOT 10 OPOPMIICHHS AUCEpPTaLii».

OnpuiirogHeHHs pe3yJbTaTIB AucepTaninHoi podoTn

HaykxoBi pe3ynbraTd aumcepranii BHUCBITIEHI y 12 HaykoBHX ITyOJiKamisgx
3n00yBava, cepell AKHX: 2 CTaTTi y HAayKOBUX BHUJAHHSX, BKJIIOYEHHUX Ha JaTy
omyOJIIKYBaHHs /10 NEpeNiKy HayKoBUX (axoBUX BUAAHb YKpaiHH; 2 CTarTi y
NepioIMYHNX HAyKOBHUX BHJIAHHSX, MPOIHACKCOBaHUX y 0a3zax manux Web of Science
Core Collection Ta/abo Scopus, 3 sSKkux 2 craTeld y BHJIAHHSX, BIJIHECCHHX O
nepmoro — Tperboro kBaptwiiB (Q1—Q3) BiamosimHo 1o kmacudikarii SCImago
Journal and Country Rank a6o Journal Citation Reports.

Takox pe3ynbrath aucepTarlii Oyiau ampoOoBaHI Ha 8 HAYKOBUX (aXOBHX
KoH(epeHIisiX. AHali3yloud BHECEHHWH MOpOOOK JaucepTaHTa, MOXHA JIATH 0
BHCHOBKY, III0 MaTepiaJi JUCEPTaIliiHOI POOOTH MPOWILIM IMIHPOKY ampoOarito, €
JOCTOBIPHAMH Ta HAYKOBO-OOIPYHTOBAaHMMH. TaKMM YHHOM, HAyKOBI pe3yJIbTaTH
omMcaHl B JUCEPTAIiiiHId POOOTI TMOBHICTIO BHCBITICHI y HAyKOBHX ITyOJIIKaIlisIX
3100yBaya.

Henosiku Ta 3ayBaskeHHs 10 AucepTaliiHOl podoTH.

1. Hapucysky 1.5 Opakye cxeMHu yTBOPEHHS METAJIEBOTO KOHTAKTY MIX TBOMA
eJIEMEHTapHUMH YACTHHKAMH TIOPOIIKY TIi/T BILTHBOM 30BHIIITHHOTO THUCKY .

2. B niteparypHOMYy OIJIsiIi HABOJAUTHCS OaraTo MOCHJIAHb Ta MPUKIIAIIB
nocnimkenb cruiaBiB Al-Fe. JluceprantoM min 4Yac omuc JiTepaTypHUX JaHUX
BUKOPHUCTOBYIOTHCS BCl ICHYIOUl B MPAKTULIl O3HAYEHHS KOHLEHTpALlli €JIeMEHTIB, a
came aTomMapHi, 00’ €MHI, BaroBi BiJICOTKH, Ta MO3HAYEHHS KOHIIEHTpAI[ii KOMITOHEHTIB
0e3 Bka3zaHHS po3MipHOCTI. Lle memo yckimaaHioe MOPiBHSHHS Ta aHAJIi3 OTPUMaHUX B
MeXax JucepTallii JaHuX, 3 IHITUMHU JOCIIKEHHSIMH.

3. B miteparypHomy orisal Ta B po3auiax 2 1 4 HaBeAEHO MPHUKIAIU Ta
eKCIIEpUMEHTANIbHI  JaHl aedopMariiiiHoi oOpoOKM TMOPOIMIKOBHX TiI, 30KpeMa
KOHCOTiAamii 3aroroBoK. BomHouac y JiTepaTypHOMY OIJISIAI MPOIEC TapsSdoro
MITAMITYBaHHSI aBTOP XapaKTEePHU3y€ 3yCHUISIM IITAMITyBaHHSA, a TiJl 4ac BIIACHOTO
EKCIIEPUMEHTY — EHEPTi€I0 MTaMITyBaHHS. 3YCHUIUISAM, SIK IPABUIIO, XapaKTEPHU3Y€ETHCS
o0JiaJIHaHHsA, a HEe IPOLEC. A y BUIMAJIKy XOJIOAHOIO IPECYBaHHS aBTOP BUKOPUCTOBYE
MIUTOMY XapaKTePUCTHUKY MPOIECy YIIIIbHEHHS — TOOTO THCK, B MIla. Takum amHOM,
MOPIBHATH TPOIECH YIIUTBbHEHHS TPH HASBHOCTI TUTBKM BKa3aHWX BHIIE JaHUX
npo06JIeMaTUYHO.

4. YV BUCHOBKax 10 po3aiay | aBTop BKasye, MO «3a paXyHOK OTPUMAaHHS
CIUIABIB Y BUIJISI/II MOPOIIKIB MOKIIMBO CYTTEBO 3MEHILUTH PO3MIP IHTEpPMETATIIIB JI0
1 — 5 MKM, 1110 IOBHICTIO 33JI0OBOJIbHSITUME BUMOTHU IIOJ0 JUCIEPCHOTO 3MilHEHHSD.
I{e BipHMI TiaX11, OJHAK TUCIIEPCHE 3MIMIHCHHS HAWKpaIlle peali3y€eThes 3a PO3MipiB
JUCTIEPCOi/IIB B HAHOMETPOBOMY Jiana3oHi. BaxknuBo Oyno 6 mokaszatu 11e i BMICT



aucriepcHoi (a3u MO BiTHOWMIEHHIO A0 MaTpUYHOrO Marepianmy. [Hakmie, mpu
MIKPOHHHUX pPO3Mipax 3MIIHIOBaNbHOI a3y Il JTOCATHEHHS 3aJIaHOi MIIHOCTI
HEOOXiTHO Oyne 30UIBIIYBAaTH YacTKy TUCIIEpCHOI (a3u, M0 MOXKE NPHU3BECTH O
Nepexoy i3 Kacy AUCIIEPCHO-3MIMHEHUX JI0 KJ1acy KOMIIO3HUIIHHAX MaTepiaiB.

5. 3rimro pwuc. 3.3 dvacTuHKA po3Mmipom S50 MKM TIpH  PO3MUJICHHI
OXOJIOJKYIOTHCS Maiyke BIBIYi IIBU/IIIE MIOPIBHIHO 3 YACTUHKAMU po3Mipom 250 MKM
1B 1,5 pa3u mBuaIIe 3a 9acTUHKU po3MipoM 100 MKM, a aHaTi3y CTPYKTYPH IS TaHUX
YaCTHHOK HE MPHUBEJCHO, X0Ya caMe B CTPYKTYpl TaKUX YACTHHOK MOKHA OYIKyBaTH
yTBOpEHHs aucnepcHux (a3 po3mipom MeHuie 0,5 MKM, fKi HOBHHHI Kpalile
BUKOHYBaTH (PYHKIIIF0 YaCTHHOK 3MIITHIOBAHHS MATPHIlI TIPH peaitizaliii MexaHi3My
JUCTIEPCHOTO 3MIITHEHHS.

6. B po3mim 5, migpo3nin 5.1.2 aBTop 3a3Hauae, mo: «/laHi ysBIE€HHS 11010
MIIIHOCTI MaTepiasliB MOBHICTIO Y3TOJDKYIOThCS 3 TeopissMu OpoBaHa Ta AHCBena-
Jlanena» - B poOOTI aBTOp MOCUJIAETHCS HA JaHl Teopii, aje He MPUBOJAUTH JIaHi 1100
pPO3pPaxXyHKOBUX 3HAYCHb 3MII[HEHHS, 10 MOXXE€ BHHHUKATH BiJl YTBOPCHHX
IHTepMeTaIITHUX JTUCIIEPCOIIB.

7. B nesxux HaBeIeHHX aBTOPOM (GopMyJiax He BKa3aHO Ha3BYy Ta PO3MIpHOCTI
3MIHHUX, 0 BXOJSATH JI0 CKJIQJy PIBHSIHHS, TaKOX BIJACYTHSI Hymeparis piBHSHbB, B
po3minax 4 Ta S.

8. Ha puc. 5.4 ta puc. 5.7 nokazaHo KpuBi HanpyKeHHs-Iedopmallis 3pa3KiB
crutaBy Al-15Fe (Bar.%). IlomiTHa cyTTeBa pi3HHISI MOAYJIB TPYXHOCTI JUIS
eKCTICpUMEHTAIBHOTO MaTepially, IKHid KOHCOJIIIOBAaHO Pi3HUMHU MeTojaaMu. B po6oTi
BIJICYTHI apryMEHTH, II0JI0 IOSCHEHHA aHoro edekry. KpiMm Toro, HaBiTh MOJe/IbHA
OITiIHKa MOJYJIS MPY>KHOCTI €KCTICPUMEHTAIBHOTO MaTepially, KO0 KOPHUCTYBaTHCS
MOKAa3aHOI0 KPUBOIO HAIpyKeHHs-Aeopmaiiisi, Oyae BIAMOBIIATH 3aHAATO HU3BKOMY
3HaveHHto, mpubmm3Hol,5 I'Tla. Ane mig yac MOAETBPHUX PO3PaXyHKIB aBTOp 3a/1aBaB
napameTp MOy IpYyKHOCTI st urctoro amominio 70 I'Tla. To6To B HaBemaeHHX
KPUBUX HaNpyKeHHs-Ae(opMallis IPUCYTHS CyTTE€BA HEBIAMIOBIIHICTb, 1110 MOKE OyTH
OB’ SI3aHO 3 TTOMMJIKAMH TTPY BHYJICHEHHI )KOPCTKOCTI MaIIMHM 13 3arajibHOi KPUBOI,
MOXKJIMBO HEBIPHO IMOKa3aHa mkayia aedopmariii, MOXIMBO BUIIPOOYBaHHS 3pa3KiB
BII0YBAJIUCS 3 PI3HUMU IIBUJIKOCTSAMU, TOLIO.

9. Agtop B miapo3maini 5.1.2 ctBepmkye, mo «I i gyac nedopmariii BigOyBaeThCs
pyX IUCIOKAIlidi 3 BUXOJOM Ha TOBEPXHIO, IO BiAOOpaKa€ThCs Y BHUIJISAII JIIHIH
KOB3aHHSI Ha 3JlaMax» ONHPAIOYNCh HA «CTPYMKOBHH Bi3€pyHOK», IO BUHUKAE HA
NMoBepXHi 37maMy. OJHAaK BKa3aHWKM XapaKTep PYWHYBaHHS NMPUTaAaMaHHUNA KPUXKUAM
MarepiajzamM Ta I1HTEpPMETaliJlaM TaKOoX 1 BHHHMKA€ BHACHIJIOK PO3TOBCIOKEHHS
TPIIUHKA CKOIy, SIKa MPOXOIMTH MO Pi3HUX IUIOIIMHAM, IIIO CTBOPIOE XapaKTEpHI
CXOJIMHKH. AJie 3 HaBeleHHX (ppakTorpadiyHuX AOCTIHKEHb 3pOOUTH OTHO3HAYHUI
BHCHOBOK MO JIiHIT KOB3aHHS CKJIATHO.

10. I3 Tabmmmi 5.2 BumiauMBae, 1[0 MeXa IUIMHHOCTI  CIIEYEHOT'O
eKCTIepUMEHTAIBHOTO Martepiany craHoButh 50 Mlla, B TOl Yac sK Ha KpUBIH
HanpyXeHHs-nedopmMallis JaHUI mapameTp BiANoBiAae 3HaueHHI0 61u3bko 150 MIla.



ety o+ denadgacte L Aot

cpiaty npH BHnpoOyBaHHsX Ha CTHMCKAHHA Ta POITAr
cranoBuTh Gan3eko 100 Mlla (npu orpumanui matepiaty 3a oanicio Texsosoricio,
HalpHKaaj, WTaMNyBaHHAM). ABTOp He 30Cepelkye ysary Ha jaHoMy ¢akTi i He
noscuioc Horo.

11. B anoTauii Ta 3aranbHUX BHCHOBKaX (BHCHOBOK 4) aBTOp 3BEpTac ypary Ha
IHa4HO BHINMH MOKAIHMK MeXKi NMIMHHOCTI MaTepiary KOHCONiJIOBAHOTO rapa4HM
ITAMIYBAHHAM MOPIBHAHO 3i cneyeHuM. ABTOp NOscHIOE nanui GakT pizHHMH
MexaHisMaMu (QOpPMYBAHHS METANEBOr0 KOHTAKTY MiXK BHXIIHHMH 4YaCTHHKAMH
MOPOILKY Mijl Yac 1X YIiTbHEHHA, ale YOMYCh He 3BEPTaE yBard Ha BHCOKY MOPHCTICTH
crnieMeHHX 3pa3KiB, Aka cknanac 10 15% nopiBHAHO 3 OE3MOPHCTHMH 3pa3KaMH nicns
rapAa4oro WTAMMyBaHHA.

Braxalo, 110 BHC/IOBNEHI 3ayBakeHHA He € BH3IHAYAIbLHHMH i He 3IMeHIIYIOTh
3araibHy HayKoOBY HOBH3HY Ta NPaKTHYHY 3HAYMMICTh pe3y/bTaTiB Ta He BIIHBAIOTE
Ha MO3UTHBHY OLIHKY AHcepTauiiiHoi poboTH.

BucHoBok npo aunceprauiiiny poborty

Bsaxato, 1o auceprauiiina pobora 3n06ysaya cTyneHs 10KTOpa dinocodii Tecni
Ceprin IOpiiioBuua Ha TeMy «3aKOHOMIPHOCTI OTpHMaHHS MOPOLIKOBHX ChaBiB
Al-Fe Tpu6oTexXHiYHOro NpH3HAYEHHA» BUKOHaHA HA BHCOKOMY HayKOBOMY piBHi, HE
mopyllye MpPHHUMMIB akafeMiuHoi nobpoyecHocTi Ta € 3aKiH9eHMM HayKOBHM
NOCHIIKeHHAM, CYKYNHICTh TEOPETHYHMX Ta MPAKTHYHHX Pe3yNbTaTiB SKOro
po3B'A3ye HayKoBe 3aBJaHHA, LI0 Mae ictotHe 3mayeHHs mis 13 MexanidHa
imkenepin. [luceprauifina poGota 3a AKTYalbHICTIO, NPaKTHYHOIO HiHHICTIO Ta
HAyKOBOIO HOBH3HOIO MOBHICTIO BilNOBINa€ BMMOraM HHWHHOrO 3aKOHONABCTBA
Vkpaiuu, mwo nepenbayeni B m.6 — 9 «[TopanKy NpHCY/UKeHHS CTyMeHA AOKTOopa
dinocodii Ta cKacyBaHHA pilleHHA Pa3oBOI cneuianizoBaHol BYEHOI panH 3aKnamy
BHIIOT OCBITH, HAYKOBOI YCTaHOBH IPO NMPHCYJUKEHHS CTyNEHA NOKTOpa dinocodii»,
saTeepwkenoro Ilocranosoio Kabinery Miuictpis Ykpaitu Bin 12 ciung 2022 p.
Ne 44,

3n06ysay Tecns Ceprifi IOpifioBud 3acmyroBye Ha MPHCY/UKEHHS CTYMCHA
moktopa ¢inocodii B ramysi suanb 13 MexaniuyHa iHKeHepis 3a creuliaTbHICTIO

132 MaTtepiano3HaBCcTBO.
Odiniiinnii onoHeHT:

CrpauHuii HayKoBH# cniBpoOITHHK,
[HcTHTYTY npobneM MaTepialo3HaBCcTBa

imeni [ M. ®panuesnya HAH Ykpain,
AH BXHIYHHX HAYK Onekcauap TOJIOYHH
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