PEHEH3IA
Ha JucepTaliiHy poooTy
Hakoneunoro Cepris OneroBuya
Ha TeMy «DopMyBaHHS CTPYKTYpH Ta BIACTUBOCTEN 3aXMCHUX MOKPUTTIB 13 CyMiIi
MOPOIIIKIB «BUCOKOCHTPOMINHUIA CIIJIaB — TYTOIJIaBKa CIIOJIYKay» XOJIOJAHUM
ra30JMHAMIYHUM HAIMTUICHHIM,

MIPEICTABIICHY Ha 3700y TTS CTYIEHs ToKTopa (inocodii

B raiy3i 3HaHb 13 MexaHiuHa iHXXeHepis

3a crierianbHicTIO 132 Martepiano3HaBcTBO

AKTYaJILHICTh TeMHM JAUCEPTANil.

B ocranHl necartupiyys mporpec B Hayll 1 TeXHIUlI MNOTpeOye 3HAYHOTO
MIJIBUIICHHS €KCIUTyaTalliiHUX BUMOT JI0 PI3HMX JeTajied Ta BUPOOIB, 110 B CBOIO
yepry BHUMAara€e po3poOKM HOBHX TMEpPCHEKTUBHUX MaTepiaiiB, TakKuX K
BrcokoeHTpomiiHi ciaBu (BEC) Tta kommo3uiiiiftHi mMatepiaiy Ha ix ocHOBI. OJHAK
BUPOOHUIITBO BEJIMKUX JIETalIel Ta BUPOOIB, a TAKOK 3aMiHA 3pYHHOBAaHUX B MPOIIEC]
eKcIUTyaTarlii getajiei Ta BUpoOiB, MOTPeOYIOTh 3HAYHUX POOOUYNX, EKOHOMIYHUX Ta
MaTeplaibHUX 3aTpar. Y 3B 43Ky 3 IUM OLIBII MEPCHEKTUBHUM Ta aKTyaJlbHUM €
OTPUMAaHHS MMOKPUTTIB 3 BUKOPUCTAHHSAM HOBITHIX MaTepiaiB.

B naHiif gucepraniifHii  poOOTI METOJOM XOJIOJJHOTO Ta30WHAMIYHOTO
HanuieHHss (XI'H) Hu3pkoro TucKy OyJ0 OTpHUMaHO Ta JOCHI)KEHO HOBITHI
nokputtss sk 3 BEC (AINiCoFeCrTi, AINiCoFeCr), Tak 1 KOMIO3HIIITHOTO
OpoIIKOBOTO MaTepiany Ha ocHoBl BEC 3 nmogaBanHsM TyroriaBkux croiyk, TiB,
ta (B4C-TiB,). Iloeqnanus meromy XI'H, mo 3abesneuye 36epexkeHHs (a3zoBoro
CKJIaJly Ta BJACTHBOCTEW BHUXimHMX MarepianiB, Ta BEC 3a0e3nedye komruiekc
BHCOKHMX BJIACTUBOCTEW B OTPUMAHHX MOKPUTTAX (BUCOKI TBEPHICTh, CTIHKICTH 0
KOpO3ii, OKMCHEHHS Ta 3HOCY, TE€pPMIYHY CTaOUIbHICTh), 10 CTAHOBUTH BEJIUKY
3aIliKaBJICHICTh ISl JOCHIAHUKIB. [IpW 1bOMYy HOCHIPKEHHSI KOMILIEKCY PI3HUX
XapaKTEepUCTUK (TBEPAICTb, B’S3KICTh pYyHHYBaHHS, CTIMKICTh 3a M1JBULIEHUX
TEMIIepaTyp, a TaKOX B yMOBaX KOpPO3ii, OKUCHEHHs a00 3HOITYBaHHS) OTPHUMaHUX
MMOKPUTTIB MOKe OyTH B MOJAJIBIIOMY BUKOPUCTAHO JJISI 3aCTOCYBaHHSI OTPUMAaHUX
TEOPETUYHUX Ta MPAKTUYHUX PE3YJIbTaTIB.

Takum uymHOM, Tema JUCEpPTAIHOI POOOTH € aKTyaJdbHOK Ta CTAHOBHUTH
3HAYHUU 1HTEpeC AK JJISI BITYU3HSHUX JOCIIIHUKIB, TaK 1 MDKHAPOIHOT CIIIJIBHOTH.



Ouninka OOIPpYHTOBAHOCTI HAYKOBHUX pe3yJabTaTiB  aucepramii, ix
JOCTOBIPHOCTI TA HOBU3HHU.

HaykoBa HOBHM3HA pe3ynbTaTiB JUCEPTALIHHOTO JIOCHIDKCHHS IIOJIATaE B
HACTYITHOMY:

1) BcranoBneHo moBHE 30epekeHHs (PA30BOro CKJIAAy Ta HAHOCTPYKTYpPHOTO
CTaHy BUXiJHOrO nopoiikoBoro matepiany B komno3uiiitHux AINiCoFeCiTi BEC ta
AINiCoFeCr-TiB,/(B4C-TiB;) NOKpUTTSX, OTPUMAaHMX 3a PI3HUX JOCIIIKEHUX
pexumiB XI'H, 3aBsku 0OMexXeHOMY TEIJIOBOMY BIUIMBY Ha HbOI'O 4YE€pe3 HUBBKY
TEeMIIepaTypy Mpolecy HANWICHHs, 110 TaKOX JI03BOJISIE YHUKHYTH TaKuX Je(EKTiB,
AK OKHCJICHHS, 3QJIMIIKOBI TEPMIUHI HamNpyXeHHA, CTPYKTypHI Ta (a30Bi
MEePETBOPEHHS, MPUTAMAHHUX TPAAUIIIMHUM METO/IaM Ta30TePMIYHOTO HAHICHHSI.

[Tyakt 1 HaykoBOI HOBM3HM MIATBEPIDKYETHCS, MpEACTaBIeHUMH B 3 Ta 4
po3auiax JucepTaliiiHoi poOOTH pe3yiabTaTaMU PEHTICHOCTPYKTYPHUX JOCIIKEHb
BuxigHux nopomkiB BEC, cymimeit BEC 3 TyrommaBkumu crnomykamu 1a XI'H
MOKPUTTIB 3 BIJIMOBIIHUX MOPOIIKOBUX MaTepiaiiB. Tak, aBTOPOM pOOOTH HABEICHO
MOPIBHSIHHS ~ CHEKTPIB  PEHTreHIBChKOi  audpakiii BUXIAHOTO IMOPOIIKOBOIO
Marepialy Ta TOKPUTTA 3 HBOTO 1 TOKAa3aHO, IO IMOJOXKEHHS Ta BiJIHOIICHHS
IHTEHCUBHOCTEH JiHIN (Da30BUX CKIAJOBHUX € HE3MIHHUMHU, IO CBIAYUTH MPO MOBHE
30epexeHHsl (pa30BOro CKjIady, B TOM 4ac SK MOHMKEHHS IHTEHCHUBHOCTI BKa3ye
TIIbKM Ha JOJATKOBE MOJAPIOHEHHS B MpOLEC HamujeHHs. BIanmoBigH1 pe3ysbTaTtu
TaKOX IIJATBEP/KYIOTHCS 1 MIKPOCKOTIIYHUMHU JOCIIPKCHHIMH BUX1JTHUX IMOPOIIKIB
Ta OTPUMAaHUX MOKPUTTIB 3 HUX.

2) Bmnepme na mnpuxiam kxomno3uiidHux AINiCoFeCr-TiB,/(B4C-TiB;)
MOKPUTTIB, oTpuMaHux XI'H, BCTaHOBIIEHO 1110, 32 OJIHAKOBUX YMOB HAIMJICHHS, 1X
ToBUIMHA 30UIbIIyeThcst B 10,1 Ta 17,2 pasiB nopiBHsHO 3 BEC mokputrtsim 6e3
TC (mo 1110 mxm Ta 1890 MxM mpotu 110 MKM), a iX CTpPyKTypa MOIIAPOBO
nedopMyeTbCs Ta JOAATKOBO MOJPIOHIOETHCS B MPOIIEC] HAMMJICHHS 3a PaxyHOK
HasBHOCTI 4YacTMHOK TC, sKI aKTUBYIOTh IIOBEPXHIO, Ha SKy BiJ0yBaeThcs
HAITWJICHHS, BUJIAJITIOYM OKCHJIHI TITIBKM Ta 3a0€3IeUyround B3aEMOJIII0 FOBEHIIBHUX
OBEPXOHb MOPOIIKOBUX YaCTUHOK.

[TyHKT 2 HayKOBOi HOBHU3HHM MiATBEPIKYIOTHCS pe3yIbTaTaMH MiKPOCKOTIYHHUX
JOCIIKEHb MONEPEUHOr0 Mepepidy BCIX OTPUMAHUX MOKPUTTIB, HaBEACHUMHU B 4
po3auIl auceprarliinoi poootu. [lokazaHo 3araabHUM BUTJIS MOMIEPEYHOTO TIEpePizy
NOKPUTTIB Ta HABEJAEHO MNpsIME MOPIBHSHHS TOBIIMHHU MOKPHUTTIB, HA OCHOBI YOI0O
BCTAHOBJICHO Ta JoBeAeHO 3HauHe 30umbmieHHs (B 10,1 ta 17,2 pasiB) TOBIIMHH
MTOKPUTTIB 3aB/SKH HASBHOCTI B MOPOIIKOBUX CYMIIIAX JIJISI HAMMMJICHHS TYTOTUIABKUX
cnonyk. Ilpu 1mpoMy gociiKeHHS MpU OUIBIIMX 30UIBIIEHHSX 3a JOMOMOTOIO
CKaHYyBaJIbHO1 €JIEKTPOHHOI MIKPOCKOIIi MIATBEPKYIOTh AehOpMaIliiiHy MOIIAPOBY
CTPYKTYpy TOKPUTTIB, a TIOPIBHSHHS Pi3HUX 3a CKJIAJIOM Ta PEKUMaMU OTPUMAaHHS
MNOKPUTTIB BKa3ye Ha MOJAPIOHEHHS YaCTUHOK BUXIJTHOTO MaTepiaiy.



B T1oOif ywac sK ICHYIOTHb JedKl TNPHUKIaAU BUKOpUCTaHHS metony XI'H ms
OTpUMaHHSA KOMIIO3MIIIMHUX MarepiajiB Ha OCHOBI METaJleBOi MaTpuIll 3
TpaAMIIfHUX METajJiB Ta CIUIaBiB, B JaHId poOOTI OyJi0 BIEpIIe TOCHTIIKEHO
moxknuBocti  XI'H  Ta  BmacTMBOCTI  MOKPHUTTIB HAa  OCHOBI  HOBITHIX
BHCOKOCHTPOMIMHUX CIUIaBIiB 3 JOJaBaHHSAM TYTOIJIABKHX CIIOJIYK 1 TOKa3aHo
MEPCIIEKTUBH SIK TAHOTO METOAY HAIUJICHHS, TaK 1 MOAI0HOTO KiIacy Marepiaiis. [Ipu
1boMy Oyi10 Bukopuctano cucremy XI'H Husbpkoro tucky (1o 0,9 MIla), o 3Ha4HO
3MEHIITy€ BUMOTH JI0 00JaJIHaHHS, IMABUIIY€E HOTO MOPTATUBHICTh, EKOHOMIYHICTh Ta
MO>KJIMBICTh IIUPOKOTO BIIPOBAKEHHSI.

3) Bnepiie noBeneHo, 110 cTablIbHICT (Pa30BOTO CKIATy Ta HAHOCTPYKTYPHOTO
crany kommnosumiianx AINiCoFeCr-TiB,/(B4C-TiB;) nmokputtiB, otpumanux XI'H,
30epiraetecst g0 Ttemmeparypu 1000 °C Ta mepeBHINye TEpMiUHY CTaOIIBHICTD
KOMIIO3UTIB 3  MaTpUICl0 3  TPaJMIIHUX  CIUIaBiB, 1[0 OOYMOBJIEHO
OararoenemeHTHUM ckiagom BEC wmaTpuii Ta BIUIMBOM BHCOKOi E€HTPOIIIi
3MIIIYBaHHS, siKa 30UIBIITY€E CTAOUIbHICTh TBEPAUX PO3UMHIB 32 BUCOKHUX TEMIIEPATyp
y MOPIBHSHHI 3 IHTEPMETATIYHUMHU Ta IHIIUMHU YIOPSIKOBAHUMH (pa3aMH.

4) Bnepiie BCTaHOBJIEHO MOXJIMBICTh IMIJBHUILIEHHA TBEPAOCTI, B’S3KOCTI
pyiinyBanHs Ta 3HOcocTidkocTi AINiCoFeCr-TiB; 1 AINiCoFeCr—(B4C-TiB,)
nokpuTTiB, oTpuManux XI'H, 3a paxyHok Bianany 3a temneparypu 1000 °C (B 30HI1
temmneparyp ¢azoBoro nepersopenns ['TIK—OILK).

B 5 po3aim auceprariiiiHoi poOOTH HAaBEIECHO PO3IIMPEHUN aHajl3 TePMIYHOI
CTaOUIBHOCTI SIK BHXIJHOTO KOMIIO3ULIMHOIO TOPOIIKOBOTO MaTepiaily, TakK 1
oTpuMaHuX MNOKpUTTIB. IlnsxoM mnoegHaHHs [UdepeHUIaTbHOl CKaHyBaJIbHOI
kanmopumetpii nopomky BuxigHoro AINiCoFeCr BEC Ta #ioro cymimm 3 TiB; B
MOETHAHHI 3 BHCOKOTEMIIEPATYpPHUM PEHTICHOCTPYKTYPHUM aHai3oM OyJo
BCTAHOBJICHO 30€pexeHHs SKICHOrO (Pa30BOT0 BUXITHHMX MOPOIIKOBUX MaTepiajiB 3a
temriepatyp 10 1000 °C. Ilicas mporo Ha OCHOBI ITUX PE3YJIbTATIB OYJIO TOCIHIIKEHO
TEPMIYHY  CTAOUIBHICTh  OTPMMAHUX  TOKPUTTIB Ta 32  JOMNOMOTOIO
PEHTTEHOCTPYKTYPHOTO Ta MIKPOCTPYKTYPHOI'O aHaJi3y MiATBEPHKEHO CTaOIBHICTD
OCHOBHMX (ha30BHX CKJIaJ0BHX MOKPUTTIB 3a Temrnepatyp a0 1000 °C. IIpu ubomy y
poOOTI TaKOXX HAaBEACHO pe3yJjbTaTH JOCIIIKEHb MIKPOTBEPJOCTI, B'SI3KOCTI
pYHHYBaHHS Ta 3HOCOCTIMKOCTI TOKPHUTTIB A0 Ta MiCiAs TEpMIUYHOI OOpOOKH
(Bigmamy), IO MATBEPKYIOTh MOMJIMBICTh IMIJBUINCHHS 3TQJaHUX  BUIIE
XapaKTEPUCTHUK MOKPUTTIB BHACTIIOK mepepo3noaury enemenTiB mix ['TIK ta OLIK
tBepaumu po3urHamu BEC ta I'IK—OILIK nepetrBopeHHs 31 30UIbIIEHHSM BMICTY
OCTaHHBOTO.

[ToxiOHI KOMIUIEKCHI AOCHIHKEHHS KOMITO3UIIIMHUX TMOKPUTTIB € HOBUMH Ta
IIKaBUMU K 3 TOTJIANY eKCIUTyaTarii OTPUMaHUX MOKPUTTIB TPH TMiABUIICHUX
TEeMIIepaTypax, TaK 1 BIOCKOHAJIEHHS XapaKTEPUCTUK MOKPHUTTIB HUISIXOM TE€PMIYHOI
o0poOku. Ilpm 1pomy, 3 Orisay Ha MIHIMAJIbHY KUJIBKICTh BIOMOCTEH IOAO



OTPUMaHHS KOMIIO3UIIMHUX MaTepiajgiB Ha OCHOBI BHCOKOEHTPOIIMHHUX CIUIaBIB,
no/1i0He JTOCHIIKEHHS € OJIHUM 13 MEepUIUX B JaHOMY HANpPsIMKY Ta BHOCUTbh 3HAYHUUN
BHECOK B TOJAIBIINK PO3BUTOK Ta BAOCKOHAJECHHS JAHOTO KJIACy KOMITO3UIIIHHUX
MaTepiaiB.

5) Bmepme BcranoBieno, mo AINiCoFeCr-TiB, mokpuTTs maioTh BHIIY 3a
HepkaBitouy cTanb 316L enekTpokoposiiiny cTiiikictb B 3,5 % posuuni NaCl
3aBASKA (POPMYBAHHIO Ha MOBEPXHI CYLLIBHOI Ta MIUIBHOT MACUBYBAJIbHOT OKCUAHOI
wiiBku Cry0s, Haromicth, AINiCoFeCr—(B4C-TiB,) mnokpurts He BOJOAIIOTH
AHTUKOPO3IMHUMHU BIJIACTUBOCTSAMM YE€pe3 BIICYTHICTh CYIUIBHOI MMACHUBYBaJIbHOI
IUTIBKMA OKCUAY XpOMY Ha TIOBEPXHi Ta yTBOPEHHS CKJIaIHUX OKCUIIB PI3HOTO CKIIATY,
110, Ha BiaMiHY Bif CrO3, MOXKYTh MaTH HU3BKY CTIMKICTh B YMOBaX KOpPO3ii.

6) Bnepme BcranoBneno, mo Bigman kommosumiianx AINiCoFeCr-TiB, Ta
AINiCoFeCr—(B4C-TiB,) nokpurttis 3a Temnepatrypu 800 °C ta 1000 °C miaBuiiye ix
CTIMKICTh JI0 OKHCHEHHS 3aBJSKA SK 30UIBIICHHIO PO3MIPY 3epeH/cy03epeH i,
BIJIMTOBIJTHO, 3MEHIIIEHHIO KUTHKOCTI TPaHMIlb 3epeH/cy03epeH (IUISIXiB MPUCKOPEHOT
mudy3ii) Ta HUKYOT MBUIKOCTI AU(]y3ii KUCHIO, Tak 1 (OPMYBaHHIO CYLIJIBHOTO Ta
IIUIBHOTO IIApy OKCHUIYy AaJIIOMIHIIO, KM 3amoOirae audysii aTOMIB KHUCHIO Ta
3axXUIIa€ MOKPUTTS Ta MIAKIAIKY BiJ BHYTPIIIHBOTO OKHCHEHHSA mpoTsaroM 100 roaun
3a temnepatrypu 900 °C. Criikictb 10 okucHeHHs AINiCoFeCr-TiB, Tta
AINiCoFeCr—(B4C-TiB,) mokputtiB micis Bianamny 3a Ttemmeparypu 800 °C Ta
1000 °C B 1,8 1 1,3 pasu, BIAMOBIAHO, TEPEBUIINYE CTIMKICTh 10 OKHCHEHHS
HeprkaBitouoi craii 316L.

OTpumaHi pe3yiabTaTH IMOAO CTIMKOCTI TMOKPUTTIB B YMOBaX KOpO3ii Ta
OKHCHEHHS MOJIaHO B 6 po3aull AUCEpTaIliiiHoi podoTu. Buina koposiitHa CTIHKICTh
komno3uliitHux AINiCoFeCr-TiB,; mNOKpUTTIB, y HOpIBHSHHI 3 HEP’KaBIIOYOIO
CTAJUTIO, MIATBEPIKYETHCS HABEACHUMH TMOJSPU3ALIHHUMU KPUBUMH Ta iX
JETANbHUM aHAJII30M, & TAKOXK MIKPOCKOIIYHUMH JOCIHIIKEHHSIMU MOBEPXHI1 KOPO3Ii.
AHaJOTIYHUM  YWHOM  MIJATBEP/DKYETHCA 1  HWXKYA  KOpPO3iiiHA  CTIHKICTH
kommosumifanx AINiCoFeCr—(B4C-TiB;) nokputTiB, y MOPIBHAHHI 3 HEPKABIFOUOIO
ctauto. KpiM 11boro, mpoBeIeHO JeTAIbHUM aHali3 CTIMKOCTI OTPUMAHMUX MOKPUTTIB
B YMOBaX BHCOKOTEMIIEPATYpPHOTO OKHCHEHHS 3 HAaBEACHHSAM KIHETUKH MPOIECY
OKHMCHEHHS B 4acl, a TaK0XX PEHTT€HOCTPYKTYPHUM Ta MIKPOCKOMIYHUM aHaji30M
BCIX OKPUTTIB, BUBHAYEHHAM 1X MEXaHIYHUX XapaKTEPUCTUK IICIISI OKUCHEHHSI.

HaykoBi  nmocmimxkenHs Oyiau  BUKOHaHi  3q00yBayeM  Ha  Kadenpi
BHCOKOTEMITEpaTypHUX MarepianiB Ta mopomkoBoi wMetamyprii  KIII im. Irops
Cikopcbkoro B pamkax HJIP mig kepiBHunTBOoM mpodecopa kadempu
BHCOKOTEMITEpAaTypHUX MaTepialiiB Ta MOPOIIKOBOI MeTanmyprii, A.T.H., mpodecopa
FOpkoBoi Onekcanapu IBaniBHu. KoMIiekcHe 3acTOCyBaHHS B3a€MOOMOBHIOIOUUX
CyYaCHUX METOMAIB JOCHIKEHHS CTPYKTypH Ta BJIAaCTUBOCTEH MOKPUTTIB B
PI3HOMaHITHUX yMOBax (IIJBUILEHI TEMIIEpaTypH, KOpO3isi, OKUCHEHHS, 3HOC) HaJla€e



MOJKJIMBICTh CTBEPIKYBaTH TPO JOCTATHHO BHUCOKY JOCTOBIPHICTH OTPUMaHHUX
pe3yJIbTaTIB, sIKI € HOBUMU Ta PO3IIMPIOIOTH YSBICHHS JOCTIIHUKIB TPO TMOAIOHI
KOMITO3HITIiTHI TTOKPHUTTSI HA OCHOBI BUCOKOSHTPOITIHUX CIIJIABIB.

Takum 9WHOM, TIOCTaBJICHI B AUCEPTAIliiHIA poOOTI HAYKOBI 3aBJaHHS IIOJO
JOCTI/DKEHHST TIpoIeciB  (OpMyBaHHS CTPYKTypd Ta BIIACTUBOCTEH 3aXHMCHUX
MOKPHUTTIB 13 CyMIII MOPOIIKIB «BUCOKOCHTPOIMIMHUHN CIUIaB — TYTOIUIaBKa CITOIYKay
XOJIOJHUM Ta30IMHAMIYHAM HAMWJICHHSM BHKOHAHO IOBHICTIO, 3100yBad MOBHOIO
MIpPOIO OBOJIOJIIB METO0JIOT1EI0 HAYKOBOT T1SIILHOCTI.

Ouinka 3micTy aucepranii, ii 3aBeplIeHICTh Ta JOTPUMMAHHS NPUHIMIIB
aKaJeMi4HoI 100POYeCHOCTI.

3a cBoiM 3MicTOM jgucepraiiiiHa pobota 3700yBada Hakoneunoro C.O.
noBHicTI0O  BinnmoBigae  CraHgapTy  BHUIIOI  OCBITH 31  CHEIIaJIbHOCTI
«132 Marepiano3HaBCTBO» Ta HaIpsSMKaM JTOCTIIKEHb BIJAMOBIAHO JIO OCBITHBOI
nporpamu «MaTepiaio3HaBCTBOY.

Hucepraiiiiina po0OoTa € 3aBEpIICHOI0 HAYKOBOKO IMpalelo 1 CBIIYUTH IPO

HasBHICTh OCOOMCTOrO BHECKY 3700yBaua y HaykoBuil HampsMm «llopomikoBsi
KOMITO3HIIIITHI MaTepiasid, TOKPUTTS.

Po3rnsHyBmM 3BIT MOAIOHOCTI 3a pe3yJbTaTaMU MEPEBIPKU JIUcCepTaLiiiHOL
poOOTH Ha TEKCTOB1 CHIBMAJIHHS, MOKHAa 3pOOMTH BHCHOBOK, IO JUcepTalliiiHa
pobota Hakoneunoro Cepris OneroBuya € pe3ysibTaToOM CaMOCTIMHUX JOCIIIKEHb
3100yBaya 1 HE MICTUTh €JIEMEHTIB (aibcudikalii, KoMmnusuii, padpukarii, miariaty
Ta 3amo3uyeHb. Bukopucrtani imei, pe3ynbTatd 1 TEKCTU IHIIMX aBTOPIB MalOTh
HaJICXKH1 ITOCUJIAaHHS Ha BIJIIOBIIHE JKEPEIO.

MoBa Ta cTH/Ib BUKJIAJEHHS Pe3yJbTaTiB.

HucepraiiiiiHa po6oTa HamucaHa yKpaiHChbKOI MOBOIO. Matepia, BUKJIaJACHUI
y po0OTi, Ma€e JOOCTATHBO YITKY JOTIYHO-TIOCTIAOBHY CTPYKTYpy 3 MOJAUIOM Ha
pPO3AUIM Ta MIAPO3AUIA JJI TOJIETIICHHsS OpieHTyBaHHA B po0OoTi. KoxkHe okpeme
HayKOBE 3aBJlaHHA, MOCTaBJIEHE B JUCEPTAliiiHIA poOOTI, B OTPUMAHHS BUXITHUX
MOPOIIIKIB JIJIsl HAITUJICHHS Ta iX HAMUJICHHS J0 JTOCHIIKEHHS TePMIYHOI CTaO1IBHOCTI
Ta CTIMKOCTI IOKPHUTTIB B YMOBaX KOpO3ii Ta OKUCHEHHS, BUAUICHI B OKpEMi PO3JILIIH.
Takox mTpu TMOPIBHAHHI MEXAHIYHMX XapaKTEPUCTHK Ta IHIIMX IapaMeTpiB
HABOJUTHCS y3arajJbHEHUW PHUCYHOK, IO TIOJICTIIYE TOPIBHSHHS BIAMOBITHUX
NOKPUTTIB Ta IX XapakTEepPUCTHK. TakoX HABOIATHCS TMOPIBHAHHS BJIACTHUBOCTEU
orpuManux XI'H mokpuTTiB 3 pe3ysibTaTaMy, OTPUMAHUMH 1H. aBTOPaMHU.

Juceprailisi CKJIQJaeTbesl 3 BCTYIY, 6 pO3JUIIB, BACHOBKIB, CIIUCKY JITEpaTypH
Ta JOJATKIB. 3araJbHUM o0csar aucepTallii ckinagae 202 CTOPIHKH.

VY Bcryni HaBOAMTHCS OOIPYHTYBAHHS aBTOPOM AKTYyaJbHOCTI TEMaTHKHU
JIOCIIIKEHb, 3arajibHa METa JIOCIIKeHb, OCHOBHI HayKOBI 3aBJaHHs, KOPOTKHI OIMHC



OCHOBHHMX METOJIB JOCHIJP)KE€Hb, 6 TYHKTIB OCHOBHOI HAyKOBOI HOBHU3HHU Ta
IpakTUYHE 3HAYEHHS OTPUMAaHUX pe3yibTaTiB. Kpim 1poro, HajmaeTbes 1iHGoOpMalis
PO 3B'S30K JUCEPTAIHOI poOOTH 3 HAYKOBO-JOCTITHUMH POOOTaMH, OCOOMCTHIA
BHECOK 3/100yBada, ampoOarito pe3yapTaTiB auceprarnii (ctarri, KoH(pepeHIii), a
TaKOX CTPYKTYpPY Ta 00CST JUcCepTaIliitHOl poOOTH.

VY mepmiomy pos3aual AMcepTaliiHOi poOOTH Ha IMOYATKy HABOJUTLCS aHANI3
0COOJIMBOCTEM Ta XapaKTEPUCTUK BUCOKOEHTPOIIMHUX CILJIABIB Ta KOMITO3ULIIMHHUX
MarepiajliB Ha iX OCHOBI, NMPUHIMIN CTBOPEHHS BHCOKOCHTPOINIMHHUX CIUIABIB 13
3aJIaHUMH CTPYKTYPYIO Ta BJACTUBOCTSIMH, & TAKOXK aHaJl13 METO/IB iX OTPUMAaHHS Ta
BIUIUBY pi3HUX ejneMmeHTiB Ha BiactuBocTi BEC. Ilicns 1mporo mpoBOAHMTHCS
po3mmpennii anaii3 nokputTiB 3 BEC Ta koMmo3uTiB Ha iX OCHOBI, BIUIMBY PI3HUX
TYTOIIaBKUX CIOJYK Ha BJIACTUBOCTI TaKWX MOKPHUTTIB, & TAaKOXX HABOJIUTHCS OTIHC
nepeBar Ta HeJIOJIIKiB PI3HUX METO/IB OTPUMAHHS TOKPUTTIB.

Y npyromy po3maini aucepTariiiHoi poOOTH HaBEACHO OIKC MPOIIECiB OTPUMaHHS
BUXIJTHUX TMOPOIIKOBUX MaTepiajiB JJig HaMWJICHHS, BUOIp IX XIMIYHOTO CKJIaTy Ta
MacOBOTO BMICTY KOMIIOHEHTIB, MICIsi YOTO HABOJUTHLCS JI€TaJbHUN OINHUC BCIX
METOJIIB Ta O0JaJiHaHHS, 1[0 BUKOPUCTAIUCh B MPOIEC] BUKOHAHHS JUCEPTAILIHOT
pooOOTH.

Y TperboMy pO3iJi HaBEACHO pe3yJIbTaTH aHajidy MNpOolEeciB OTPUMaHHSA
BuxigHux nopouikiB AINiCoFeCrTi ta AINi1CoFeCr BEC, a Takox ix 3MinryBaHHS 3
TYTOIUIAaBKUMHM CIIOJyKaMu Ha mpukiaai nopomkosux cymimeit AINiCoFeCr-TiB; Ta
AINiCoFeCr—(B4C-TiB,), BMiCT TyrorjaBKuX CIOJIYK B SKUX CTaHOBUTH 30 mac. %.
ABTOpPOM 3a JOMOMOTOI0 TMOEAHAHHS KOMILJIEKCY METOMIB (PEHTT€HOCTPYKTYpPHHIMA
aHaii3, MIKPOCKOIIYHI JOCHIJKEHHS MOPQOJIOrii MOPOIIKIB Ta BHYTPIIIHbOI
MikpocTpykTypu BEC 3 3amyyeHHSIM €Hepro-aucnepciiiHoro JIOKajibHOTO XIMIYHOTO
aHajizy, aHaji3 pO3MOJIIy YaCTHUHOK 3a po3MipaMu) TMPOBEACHO IMOETAIHEe
nociipkeHHs: mponeciB  cuHTesy BEC B 3ajmexHOCTI BiJf 4Yacy MEXaHIYHOTO
neryBanHs, 3wmimyBaHHs AINiCoFeCr BEC 3 pi3aumMu 3a po3mipoMm Ta
BJIACTUBOCTSIMHU TYTOTUTABKUMH CIIOJTYKaMHU.

YerBepTuii po3ail  AMCEpPTAllIHHOI pOOOTH TPUCBIYCHUN  JTOCITIIKEHHIO
da3oBoro cKiaay, CTPYKTypH Ta MEXaHIYHUX XapaKTEPUCTUK (MIKPOTBEP/ICTh,
B’S3KICTh pyiHyBaHHs) mokputTiB 3 BEC Ta ix cymimeid 3 TyrormiaBKuMu
cnojiykamu. B po3guni aBToOpoM BHAUIEHO JBa MiAPO3AUIM: 1) MOKpUTTS 3
AINiCoFeCrTi BEC Ta itoro cymimii 3 TiBs; 2) nmokputts 3 AINiCoFeCr BEC Ta
tioro cymimm 3 TiB,/(B4C-TiB,). Ha npuknaai mokpurrtiB 3 BEC Tta ix cymimei 3
TiB, BcTaHoBneHO BrumMB TexHOMOTYHUX mapamerpiB XI'H (Tuck Tta Temmeparypa
MOTOKY CTHCHEHOTO TIOBITPSI) Ha CTPYKTypy Ta MeEXaHI4HI XapaKTePUCTHUKU
MOKPUTTIB. ABTOPOM Ha OCHOBI JJaHUX PEHTTEHOCTPYKTYPHOTO Ta MIKPOCKOMIYHOTO
aHaNI31B BUXIJIHOTO MOPOIIKOBOTO MaTepially Ta MOKPUTTS MOKa3zaHo, 1o (pa3oBUi
CKJIaJ] TIOKPWUTTIB 3aJMINAETbCI HE3MIHHAM 3aBASKA HU3BKAM TeMIIepaTypam



IpoIleCy HaNWJEHHS, B TOHW Yac SIK BiAOYBaeThCA MOJPIOHEHHS Ta IHTECHCHUBHA
nactTuyHa jaedopmarlis pa3oBUX CKIAOBHUX 31 30UIBIICHHIM THUCKY Ta TEMIIEpaTypH
MMOTOKY CTUCHEHOTO TOBITps. [Ipu 11bOMy BBEJEHHS TYTOIUTABKUX CIOJYK ITiBUIILYE
TOBIIMHY TIOKPUTTIB Ha OCHOBI MEHII TBEPAOr0 Ta OUIbII [JIACTUYHOTO
AINiCoFeCr BEC, a BBeaenns tyrormiaBkux cnoiyk 10 AINiCoFeCrTi BEC pyiinye
MOKPUTTS Yepe3 MiJIBUILIEHY TBEPAICTh Ta 3HIXKEHY IJIaCTUUHICTh BuXinHoro BEC.

Ha ocHOBI oTpuMaHMX JaHUX aBTOPOM, BIJIMOBITHO J0 ONTUMAIbHUX PEXKUMIB
HanuieHHs, OyJo npoBeaeHo HanuwieHHs NokpUTTIB Ha ocHOBI AINiCoFeCr BEC 3
JOJIaBaHHSIM ~ HETUIOBOI TYIOIUIABKOI CHOJNYKM — KEpaMIYHOrO KOMIIO3UTY
(B4C-TiB;). byno mnokazano, mo otpumani AINiCoFeCr—(B4C-TiB,) mnoxpurts
MaloTh 3HAYHO OUIBIIY TOBIIMHY Ta MEXaHIYHI XapaKTePUCTUKH, Y TOPIBHAHHI 3
AINiCoFeCr-TiB; nokpurtsimu.

VY n'atoMy po3aiuii aucepTaniiHoi poOOTH MPOBEIEHO JAOCIIHKEHHS TEPMIYHOI
CTaOUIBHOCTI $IK BHUXIJIHOTO TMOPOIIKOBOTO Marepiaidy JUis HalWieHHs, Tak 1
kommnosumianx AINiCoFeCr-TiB,/(B4C-TiB,) nokpurriB, otpumanux XI'H. 3a
JIOTIOMOTOI0  TU(EPEHINIAIbHOT  CKaHYIO40i KaJOpUMETPii BUXITHOTO MOPOIIKY
AINiCoFeCr BEC BcTaHOBiI€HO TeMIiepaTypHI MexXi (pa30BUX NEpPETBOPEHb Ta 3a
JIOTIOMOTOI0 BUCOKOTEMITEPATyPHOTO PEHTIeHO(]a30BOro aHajizy MoKa3aHo, IO MpH
Oynb-sikii Temmnepatypi y BuxigHomy BEC cnoctepiraeTbcs nuiie JBi OCHOBHI
¢azu — OLK ta I'LIK TBepai po3unnu. [lpu npomy 3a temneparyp Bixg 600 °C no
870 °C BHACHIIJIOK TEPEpO3IOaiTy METAIICBUX €JeMEHTIB 301abinyeThecss BMicT ['TIK
po3uunny, a micis 870 °C 36inbmyerbes BMicT OLIK TBepaoro po3unny.

Ha ocHoB1 manmx 110710 TepMidHOi cTadinpHOCTI BuxigHoro BEC, a Takox ioro
cywmimii 3 TiB,, Oysio nmpoBeneHo Bijilan KOMIO3ULIMHUX MOKPUTTIB Ta MiATBEPKEHO
TEPMIYHY CTAOUIbHICTh OCHOBHMX KOMIIOHEHTIB KOMIIO3ULIMHOTO MaTepialy B
MpolieCcl HarpiBaHHsA Ta BHUTPUMKHM 3a pi3HUX TemiepaTyp. OJHOYacHO 3 UUM
METOZIOM MIKPOIH/IEHTYBaHHS OyJ0 BCTAHOBJIEHO 3HUKEHHS MIKPOTBEPIOCTI
MNOKPUTTIB TPH BiANaly B TEMIEpaTypHUX MexkaxX (a3oBoro mnepeTBOPEeHHs
OLK—ITIK Tta obGepHeHe miaBUIIEHHS TBEpAOCTI 3a Temreparyp Buime 870 °C
(pazoBe meperBopenns ['LIK—OLK). B's3kicte pylHyBaHHA  IOKPUTTIB
MIJBUILYETHCS 3a OY/Ib-IKUX TEMIIEpaTyp BiANAITY BHACTIJOK 3MEHILIEHHS HAMPYKEHb
B ()a30BUX CKJIAJOBUX, a TaKOXX 30UIBIICHHS MIIHOCTI KOHTAKTIB MK YaCTUHKAMHU
1] BIUTMBOM MiABUILEHUX TeMIiepaTyp. TakoK AOCTIIKEHO MBUAKICTh 3HOITYBaHHS
Ta TOBEPXHIO 3HOIIYBAaHHS TMOKPUTTIB, Ha OCHOBI YOTO BCTAHOBJICHO MEXaHI3MHU
3HOIITYBAaHHS Ta MOKJIMBICTH MIJBUIIEHHS 3HOCOCTIMKOCTI MOKPUTTIB BiAMaIOM 3a
temrepatyp 1000 °C.

VY moctoMy po3niii AUCTAHIIIAHOT pOOOTH JOCIHIKEHO CTIMKICTh OTPUMAaHHUX
AINiCoFeCr-TiB,/(B4C-TiB;) mnokpurrtiB, otpumanux XI'H, n0 xoposii Ta
okucHeHHA. [nsxoMm aHamizy nosispu3aliiHuX KpUBUX KOMIIO3MIIIHHUX MOKPHUTTIB
Ta CTaJICBOI MIAKIAAKA 3 HEPXKaBIFOYOi CTajal BCTAHOBJIEHO BHUCOKY CTIMKICTh



AINiCoFeCr-TiB, nokpuTTiB BHACII0K YTBOPEHHS IIUIBHOI TACHBYBAJILHOI IIJI1BKH,
10 TIATBEPKYETHCS BIAMOBIAHOKO AUITHKOIO HA MOJISPU3AIIiiHIA KpUBIH, B TOM yac
ak 111 AINiCoFeCr—(B4C-TiB,;) moxpuTTiB mosispu3aiiiiHa KpuBa Ma€ THUIOBUUN
BUTJISA OLIBII aKTUBHOI KOpO3ii Marepiany 0e3 yTBOPEHHS LIUIbHOI MacHBYBaJbHOT
IUTIBKM HA TMOYaTKy TMPOIECYy KOpo3ii, M0 MATBEPHKYETbCS MIKPOCKOITIYHUMH
JOCITDKEHHSIMH TTOBEPXHI KOPO3Ii.

ABTOpPOM JOCIIJDKEHO CTPYKTYPY Ta MEXaHIUHI BJIACTUBOCTI (MIKPOTBEPAICTb,
B’A3KICTh PYHHYBaHHsS) KOMIIO3UIIMHUX TOKPUTTIB TICIAsA BiAmady 3a pi3HUX
TeMIIepaTyp Ta II0OKa3aHO, IO MICASA BIANANy CTIMKICTh IIOKPUTTIB CTPIMKO
MiBUIIYETHCS Ta CTAa€ BUINOIO HDK y HepkaBiouoi crtami. [Ipu mpomy oTpumani
3HaYeHHS MIKPOTBEPAOCTI Ta B'I3KOCTI PYWHYBAaHHS MOKPUTTIB MICHS OKHCHEHHS
MalOTh HE3HAYHE KOJWUBAHHS B TOPIBHSIHHI 3 BUXIIHUMH 3HAYEHHSMU, IO CBITIUTH
PO BHUCOKY CTaOUIbHICTh CTPYKTYpU Ta BJIACTHUBOCTEM IOKPUTTIB B yMOBax
BHCOKOTEMITEPATYPHOTO OKMCHEHHS.

Hucepraiiitna po6ota oopmieHa BianoBiaHO 10 BuMor Hakazy MOH VYkpainu
BiZ 12 ciuns 2017 p. Ne 40 «IIpo 3aTBepiykeHHs BUMOT 10 O(OPMIICHHS JUCEPTALIIi».

OnpuiirogHeHHA pe3yJbTaTIB JUcePTaliiiHOl pO0OTH.

HaykoBi pe3ynpTatu auceprailii BHUCBITIEHI Y 3 HAayKOBUX MyOJiKaIlisx
3100yBada, cepex SKMX: 3 CTarTi y NEplOJUYHUX HAYKOBHX BUJAHHSX,
npoinjekcoBannx y 6azax nanux Web of Science Core Collection Ta/abo Scopus, 3
AKUX 3 CTATTi Yy BHJIAHHSX, BIIHECEHHMX JI0 TMEPIIOT0 — TPeThoro KBapTuwiiB (Ql—
Q3) BignmoBigHo 10 kiacudikamii SCImago Journal and Country Rank a6o Journal
Citation Reports. Takox pe3ynbTaTH gucepTallii Oyjau anpoOoBaHi Ha 13 HayKOBHUX
(haxoBUX KOH(EpEeHLIsIX.

HaykoBuii piBenb myOmikamii 3100yBaya Ta iX  KUIBKICTH  MOBHICTIO
BIJIMOBIJA0OTh BUMOTaM 100 JUCEPTAliiHOT poOOoTH noKTOpa (iocodii. OCHOBHI
HAyKOBI MmyOuiKalii HE MOBTOPIOIOTH OJHA OJHY Ta IPYHTYIOThCA Ha pe3yibTaTax
poboTu 3100yBava, IO BKa3ye€ Ha JAOTPUMAHHS HUM TPUHIUIIB aKageMIqyHOI
nobpoyecHocTl. Posrasparoun  ocoOuCTHI BHECOK 3100yBaua [0 HayKOBHUX
myOJIIKaIiid MOXHa CTBEPKYBaTH IMPO aKTUBHHUI PO3BUTOK 3700yBaya B MpPOLECI
nyOJiKamiiiHOi aKTUBHOCTI, HOro aKTHUBHY Ta MNpsSIMYy Yyd4acTb Yy BIIHOBIIHUX
JTOCHIDKCHHSIX Ta HamucaHHl myoOmikamiii. KpiM 11s0T0, OKpeMo CIiJl BiAMITUTH
3HauYHy y4acTh 3700yBaya y MAISUIBHOCTI HayKOBHX (axoBuX KoH(pEpeHlid, 1o
CBIJUUTH MPO HOro aKTUBHY AISUIBHICTH B rady3i 3HaHb Ta CIELIaIbHOCTI, 3a SKOIO
3100YBa€ETHCS UILIOM JTOKTOpa (imocodii.

Takum yuHOM, HAYKOBI pe3yJIbTaTH OINKCAaH1 B JUCEpTaLliiiHiil poOOTI MOBHICTIO
BHCBITJICHI Y HAyKOBUX IMyOIKaIliAX 3700yBavya Ta CBIIYATh MPO BUCOKI JOCSITHEHHS
3n00yBaya.



Hepnouiku Ta 3ayBaskeHHsI 10 JUCEPTALIHHOI pO0OTH.

1. B naucepramiiiniii poOOTI aBTOPOM BKa3aHO IMPO TMIOBHY BIJICYTHICTb
MOPUCTOCTI B OTPUMAHMX MOKPHUTTAX, 10 3a3BUYAl MPUTaMaHHO MOHOKPHUCTAJIIYHUM
MaTepiajiaM, B TOHM 4Yac sIK y KOMITO3UIIIHHUX Ta 0COOIMBO MOPOIIKOBUX MaTepiajax
3a3BUYail MPUCYTHA MiHIMallbHA MOPHUCTICTh, HANPUKIAA, Ha MEXl MK (ha30BUMHU
CKJIQJIOBUMH.

2. PexxuM XOJIOAHOTO Ta30JMHAMIYHOTO HaINWJIEHHS B POOOTI OOMEKCHHMI
TUCKOM TOTOKY cTucHeHoro noBiTps 0,9 Mlla, npu sxomy nocsiraeTbcsi HaUOUIbIIE
3HAYEHHS TOBIIMHM MOKPUTTIB, 110 HE J03BOJIAE€ B MOBHIM MIpl CYJUTH PO BILIUB
OUIBII BHCOKOTO THUCKY Ha CTPYKTYPY Ta BJIACTUBOCTI KOMITO3UIIWHUX TOKPHUTTIB
JAHOTO CKIIaIy.

3.B poGori HaBeAeHO [AOCTaTHHO PO3LUIMPEHE JOCITIKCHHS BIUIUBY
MJBUIIEHUX TEMIEPATyp Ha CTPYKTYpPY Ta BJIACTUBOCTI KOMIO3UIIMHUX MOKPUTTIB
Ha ocHOBI AINiCoFeCr BEC, onHak HaBeJileHO HEBEJIMKY KUJIBKICTh 1H(OpMaIIii 111010
BIUTMBY  migBuineHoi Ttemneparypu Ha mnokputrts 3 AINiCoFeCrTi Ta
AINiCoFeCr BEC, 1o BHUKOPHUCTOBYBIMCH B SIKOCTI MaTpuyHOi ¢azu Jyis
KOMITO3HUIIITHUX MTOKPUTTIB.

4. B po0OTi MPUCYTHI OKpPEM1 CTUIIICTUYHI Ta FpaMaTUYHI IOMUJIKU B TEKCTI.

BBaxato, 1110 BUCJIOBIICHI 3ayBa)K€HHSI HE € BU3HAYaJIbHUMU 1 HE 3MEHIIYIOTh
3arajbHy HAyKOBY HOBU3HY Ta MPaKTHUYHY 3HAYMMICTh PE3YJIbTATIB T4 HE BILUTUBAIOTH
Ha TIO3UTUBHY OIIHKY AUCEPTAIIHHOT POOOTH.

BucHoBoKk npo gucepraniiiny pooory.

Braxaro, mo aucepraiiiiina po6ota 3100yBaya CTyreHs JokTopa (diiocodii
Hakoneunoro Cepris OmneroBuya Ha TemMy «®DopMyBaHHS CTPYKTypH Ta
BJACTUBOCTEH 3aXMCHUX TOKPUTTIB 13 CYMIIl TOPOILIKIB «BUCOKOEHTPOMIMHUN
CILJIaB — TYTOIUIaBKA CIOJYKa» XOJOJHHUM ra30/IMHAMIYHUM HAIMUJICHHSIM» BUKOHaHA
Ha BUCOKOMY HAyKOBOMY PiBHIi, HE IOPYIIy€ MPUHITUIIIB aKaJAeMIYHOI T0OPOYECHOCTI
Ta € 3aKIHYCHUM HAYKOBUM JOCTIHKEHHSIM, CYKYITHICTh TEOPETUYHHUX Ta MPAKTUYHUX
pEe3yJbTaTIB SKOTO PO3B'SI3y€ HAYKOBE 3aBJAaHHS, 110 MAa€ 1CTOTHE 3HAYCHHS IS
rany3i 3HaHb 13 MexaHiuHa iHxeHepis. Juceprariiina poboTa 3a aKkTyaJbHICTIO,
MPAaKTUYHOK I[IHHICTIO Ta HAyKOBOIO HOBHU3HOK TMOBHICTIO BIJIMOBIJIA€ BUMOTaM
YUHHOTO 3aKOHOJaBCTBAa YKpaiHu, 1m0 TnepeadadeHi B 1m.6 — 9 «llopsaky
OPUCY/KEHHSI CTyHeHsi JoKTopa @inocodii Ta cKacyBaHHA pIlIEHHS pPa30BOi
CHeIlaJII30BaHOT BUEHOI paau 3aKiaay BHIIOI OCBITH, HAayKOBOi YCTaHOBHU PO
MIPUCYKEHHS CTYIIeHs JOKTOopa (inocodii», 3arBepmxeHoro [ToctanoBoro Kabinety
MinictpiB Ykpaiau Big 12 ciunst 2022 p. Ne 44,



3no0ysay Haxoneunuit Cepriii OneroBud 3aciyroBy€ Ha NPHCYIKECHHS
CTymeHs JoKTopa @umocodii B ramys3i 3HaHb 13 MexaHiyHa iHKeHepis 3a
crietianbHicTIO 132 MaTtepiano3HaBCcTBO.

PeuenseHnr:

[Ipodecop kadenpu 3BaproBaIbHOrO BUPOOHHIITBA
HH IM3 im. €.0. ITaTtona,
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