BIAT'YK
oi1iiTHOTO OTIOHEHTA Ha JUCEpTaIlIiHy poOOTy
Hakoneunoro Cepris Ouaeropuya
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 Tany3i 3HaHb 13 MexaHiyHa iHKeHepis

3a cnerianbHicTio 132 Marepiano3HaBCTBO

AKTYAJILHICTH TEeMH AUCEPTALil

Opniero 3 HAWBAKIMBIMIKUX TPOOJEM CydyacCHOTO MarepiajJo3HAaBCTBA €
pO3po0OKa 1 yJIOCKOHAJICHHS TEXHOJIOTIH OTpUMaHHS KOMIIO3WILIMHUX MaTepiamiB i
MTOKPUTTIB J1JIs1 3MILHEHHS 200 BIJHOBJICHHSI POOOUYMX MMOBEPXOHB JIE€TANECH MAIMH Ta
oOnagHaHHS, K1 NPaLIOTh B EKCTPEMAJIbHUX YMOB €KCIUTyaTallli, a caMe B yMOBax
KOPO3ii, BACOKOTEMIIEPaTypHOTO OKUCHEHHS Ta 1HTEHCHBHOTO 3HOIIIYBaHHS.

J1J11 HAaHEeCEeHHS 3aXMCHUX MOKPUTTIB MEPCIIEKTUBHUMH € KOMIIO3ULIIITHI MaTepiau
Ha OCHOBI BUCOKOCHTPOIIMHUX CIUIABIB 3 JOOABKaAMM TYTOIUIABKUX CIOIYK. 32 PaxyHOK
0araTOKOMIIOHEHTHOTO CKJIaJy BHCOKOEHTPOIIMHHUX CIUIaBIB BIAETHCS 3a0€3MEUNUTH
CTIMKICTh TIOKPUTTIB /IO KOpPO3ii Ta BHUCOKOTEMIIEPATYPHOTO OKHCHEHHS, a J00aBKH
BUCOKOTBEPJIUX TYTOIUIaBKUX OOpWAIB Ta KapOidiB TMiABUIIYIOTh 3HOCOCTIKICTh
MOKPHUTTIB. AJle Ha TaHWK Yac MPUILICHO HEIOCTaTHBO YBaru JOCTIHKEHHIO MPOIIECIB
dbopMyBaHHS CTPYKTYpH Ta BJIACTUBOCTEM  KOMITO3UIIIMHUX TOKPUTTIB HA OCHOBI
BUCOKOGHTPOMIMHUX CIUIaBIB 3 J00aBKaMU TYTOIUIABKMX CHOJYyK. 30Kpema, B
JTEepaTypHUX JDKEpeNlax JIOCUTh OOMEXKEHI JaHl mojo (OpMyBaHHS CTPYKTypu Ta
BJIACTMBOCTEH TaKWX TMOKPUTTIB, OTPHUMAHUX METOJIOM XOJIOJHOTO Ta30JUHAMIYHOTO
HAMWJICHHS, KU 3aBSIKM HU3BKIM TeMIiepaTypi MpoIecy HAMWICHHS Ma€e psJ TepeBar
MOPIBHSHO 3 IHIITUMH METO/IaMH ra30TEPMIYHOTO HAIMJICHHSI.

Tomy  nmaHa  gucepTtailiiHa  poOOTa,  MPUCBSYEHA  BCTAaHOBJICHHIO
3aKOHOMIpHOCTEN (OpPMYBaHHS CTPYKTYpPHO-(a30BOrO CKIIaay Ta BIAaCTHUBOCTEH
3aXMCHUX KOMIIO3UIIMHUX MOKPUTTIB HAa OCHOBI BHMCOKOCHTPOMIMHUX CIUIaBIB 3
no0aBKaMU TYTOIUIAaBKUX OOpHUIIB Ta KapOiAiB, OTPUMAHUX METOJOM XOJIOTHOTO
ra3oJAMHAMIYHOTO HAIUJICHHS, € HAaJIBUUYallHO aKTyabHOW. Pe3ynbraTtu JoCiipKeHb,
MPOBEICHUX B paMKaXx JIaHOT POOOTH CIPUSITHUMYTh OUTBII MIMPOKOMY BUKOPUCTAHHIO
MOKPUTTIB CHUCTEMH «BHCOKOCHTPOIIMHWI CIUTaB — TYTrOIUIaBKa CIIOJIYKa» JUIs



3aXHCTy JeTalell MallvH 1 MEXaHi3MiB, 110 eKCIUTyaTyIOThCSl B YMOBaX KOPO31MHUX
arpecUBHUX CEPEIOBUILI, MTIIBUIIIEHUX TEMIIEPATyp Ta IHTEHCUBHOTO 3HOLITYBaHHSI.

AKXTyalbHICTh pOOOTH MiATBEP/UKY€ETHCS THUM, L0 BOHA BUKOHYBAJach B paMKax
psily HAyKOBO-IOCIIIHUX poOIT HaByanbHO-HayKOBOTO 1HCTUTYTY MaTepialo3HABCTBA Ta
3aptoBanHsa 1MeHl €. O. [latona, HarioHanbHOTO TEXHIYHOTO YHIBEPCHTETY YKpaiHH
«KuiBChKUI MOMITEXHIYHUM 1THCTUTYT iMeHI [ropst CIKOPCHKOTOY.

Ouninka OOrpyHTOBAHOCTI HAYKOBHX pe3yJbTaTiB  aucepramii, Iix
JAOCTOBIPHOCTI TA HOBU3HHU

OOTpyHTOBaHICTh HAYKOBHX pPE3yJbTATIB AUCEPTAIIHHOTO JOCHIDKEHHS, iXHS
MEPEKOHIIMBICTH 1 IPYHTOBHICTh BUCHOBKIB Ta pEKOMEHALIIH 3yMOBJICHI 3aCTOCYBaHHIM
IIUPOKOTO  CIIEKTpa JOCIIJHHUIIBKMX METOMIB 1 Cy4acHOTO EKCIIEPUMEHTAIBHOTO
oOnagHaHHsS. Y pPOOOTI BHUKOPHUCTAHO PI3HOIUIAHOBI EKCIIEPUMEHTAIbHI METO/IH,
30KpeMa PEHTTEHOCTPYKTYPHUM aHaji3, CKaHyBaJbHY €JIEKTPOHHY MIKPOCKOIIIIO,
MIKpPOIHJICHTYBaHHS JUIi  BHU3HAYEHHS  MIKPOTBEPAOCTI MOKPHUTTIB 1  iXHBOI
TPIIUHOCTINKOCTI, Ju(depeHiaIbHy CKaHyBaJbHY KaJIOPUMETPIIO, a  TaKOoX
€JIEKTPOXIMIYHUI METOJ MpPsSMOi MOJIApU3aLii s OIIHKM KOPO3IMHOI CTIMKOCTI
NOKpUTTIB. OKpiM IOrO, JOCHIDKEHO TEpMIYHY CTaOUIBHICTh MarepiaiB  3a
JOTIOMOTOK0 METOAY IMKJIIYHOrO HarpiBaHHs 3paskiB mnpotrsaroM 100 roguH mpu
temneparypi 900 °C, a Takox NpoBEACHO TPUOOJIOTTUHI BUITPOOYBAHHS KOMIIO3HUIIIHUX
MOKPUTTIB B yMOBaxX TEPTs KOB3aHHs 0€3 MacTuia.

OTpuMaHi pe3yabTaTh KOMIUIEKCHUX JIOCIIKEHb, MPOBEICHUX 13 BUKOPUCTAHHSIM
NEpeiYeHNX METOMIB, 3a0e3leuniii  HaaliHy Ta Y3ro/DKeHy 1H(OpMAIII0 Ipo
3aKOHOMIPHOCTI (hOpMYBaHHS CTPYKTYpPHO-(a30BOro CKJIaay 1 BIACTUBOCTEH MOKPUTTIB
Ha OCHOBI BUCOKOEHTPOMNIIHMX CILJIABIB 13 100aBKaMH TYTOIIABKUX CHOIYK, OTPUMAHHUX
METO/IOM XOJIOJTHOTO Ta30IMHAMIYHOTO HAMTMIICHHS.

HaykoBi pe3ynbTaT JucepTaliiHoi poOOTH 0OrpyHTOBaHI Ha BUCOKOMY PIBHI 1
HE BCTYMAIOTh y MIPOTUPIYYs 3 GyHIAMEHTATbHUMH OCHOBAMH MaTeplaliO3HABCTBA.

HaykoBa HOBI3HA pe3y IbTaTiB JUCEPTAIIIMHOTO TOCIIIKEHHS MOJISIrae B HACTYITHOMY:

1) BcranoBneHo moBHe 30epekeHHs (Ha30BOTO CKJIaJy Ta HAHOCTPYKTYPHOTO
CTaHy BuXinHOro nopoukoBoro marepiany B komnosuiiaux AINiCoFeCiTi BEC Ta
AINiCoFeCr-TiBy/(B4C-TiB;) TNOKpUTTSX, OTpUMaHMX 3a PI3HUX JOCITIKEHUX
pexumiB XI'H, 3aBasiku oOMeXEHOMY TEIUIOBOMY BIUIMUBY Ha HBOTO Yepe3 HU3bKY
TeMITEpaTypy MPOIECYy HAMMIICHHS, 0 TAaKOXK JO3BOJISIE YHUKHYTH TaKuX JAe(EKTiB, K
OKHCIICHHSI, 3aJIMIIIKOBI TEPMi4HI HANpPY>KEHHS, CTPYKTYypHI Ta (Pa3oBi mepeTBOPEHHS,
MpUTaMaHHKUX TPAJAULIIHHUM METOJIaM ra30TePMIYHOTO HATTMIICHHS.

2) Bnepme wna mnpuxmam komnosumidHuX —AINiCoFeCr—TiB,/(B4C-TiB,)
MOKPUTTIB, oTpuManux XI'H, BCTaHOBIEHO 1110, 32 OJHAKOBUX yMOB HAITWJICHHS, iX
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TOBIIMHA 30UTbIIyeThCs B 10,1 Ta 17,2 pasiB nopieHsHO 3 BEC nokpurtsam 6e3 TC (1o
1110 mxm Ta 1890 Mxm npotu 110 MkM), a iX CTpyKTypa MnomapoBo AehOpMy€eThCS Ta
JOAATKOBO MOJIPIOHIOETHCS B MPOIIEC] HATMJICHHSA 3a paXyHOK HasiBHOCTI yacTuHok TC,
AKI aKTUBYIOTH IOBEPXHIO, Ha SIKy BiIOYBa€ThCs HANMICHHS, BUAAISAIOUM OKCH[HI
TUTIBKU Ta 3a0€3MeUyI0Un B3aEMO/IiI0 IOBEHUILHUX MMOBEPXOHb MOPOIIKOBUX YACTHHOK.

3) Bnepie moBeeHo, 0 CTaOLIBHICT ()a30BOTO CKIIATy Ta HAHOCTPYKTYPHOTO
crany kommosuiiiaux AINiCoFeCr-TiB2/(B4C-TiB,) mokpurrie, orpumanux XI'H,
30epiraeteesi 0 Temmeparypu 1000 °C Ta mnepeBulllye TEpMIYHY CTaOUIBHICTD
KOMITIO3UTIB 3 MaTPHUIICIO 3 TPAJUIIIAHUX CIUIABIB, 110 0OYMOBJIEHO OaraToejIeMEHTHUM
cknagom BEC marpuili Ta BIUIMBOM BHCOKOI €HTPOMIi 3MIILIyBaHHS, SIKa 30LIbIIY€E
CTaOUTBHICT, TBEPJMX PO3YMHIB 32 BHCOKHX TEMIIEpaTyp Yy TOPIBHSAHHI 3
IHTepPMETAIYHUMH Ta IHIIUMHU YHIOPSIKOBAHUMH (ha3aMH.

4) Bmepiie BCTaHOBJICHO MOJKIIMBICTh IIABUINCHHS TBEPAOCTI, B’SI3KOCTI
pyiinyBanHs Ta 3HococTiiikocTi  AINiCoFeCr-TiB, 1 AINiCoFeCr—(B4C-TiB,)
nokpuTTiB, orpuManux XI'H, 3a paxyHok Bimnamy 3a temmeparypu 1000 °C (B 30HI
temmnepatyp dazoBoro nepersoperns [ TIK—OLIK).

5) Bmepmie BcranoBieHo, mo AINiCoFeCr-TiB, mokpuTTss MaiooTh BUIy 3a
HepxkaBitody crajib 316L enekTpokopo3iiiHy cTidikicTh B 3,5 % po3uuni NaCl 3aBusku
¢bopMyBaHHIO Ha TOBEPXHI CYLLIbHOI Ta MIUIbHOI MACHUBYBAJLHOI OKCHJIHOI ILUTIBKU
Cr,03, natomicth, AINiCoFeCr—(B4C-TiB;) mokputTsi He BOJIOAIIOTH AHTUKOPO3IHHUMHU
BJIACTUBOCTSAMH Y€pEe3 BIJICYTHICTh CYLIbHOI ACHUBYBAJIBHOI IUTIBKM OKCHUAY XpOMY Ha
MOBEPXHI Ta YTBOPEHHS CKJIAJIHUX OKCHUIIB PI3HOTO CKJaay, 1o, Ha BiamiHy Big Cr203,
MO’KYTh MaTH HU3bKY CTIHKICTh B YMOBAaX KOpO3ii.

6) Bnepme BcranoBieHo, mo Bianan kommosuiidaux AINiCoFeCr-TiB, Ta
AINi1CoFeCr—(B4C-TiB,) nokpurtTiB 3a Temneparypu 800 °C ta 1000 °C miaBuiye ix
CTIMKICTb 1O OKHCHEHHSI 3aBISKH K 30UIBIICHHIO PO3MIPY 3€peH/cy03epeH 1,
BIJIMIOBIZTHO, 3MEHIIIEHHIO KUIBKOCTI TPaHMIb 3epeH/cy03epeH (IUISXiB MPUCKOPEHOT
IQy3ii) Ta HUOKYOI IIBUAKOCTI AU(y3li KHCHIO, Tak 1 ()OPMYBAHHIO CYLIBHOTO Ta
LIUILHOTO 1Iapy OKCHJy aJIFOMIHIIO, IKHI 3ano0irae audy3ii aToMiB KUCHIO Ta 3aXHILAE
MOKPUTTS Ta NIAKIAAKY BiJ BHYTPIIIHBOTO OKHCHEHHS mpotsrom 100 roauH 3a
temneparypu 900 °C. Criiikicts 10 okucHeHHS AINiCoFeCr-TiB,; ta AINiCoFeCr—
(B4C-TiB;) nokputriB micns Bignary 3a temmeparypu 800 °C ta 1000 °C B 1,8 1 1,3
pasu, BIJTOBITHO, MIEPEBUIIYE CTIMKICTh JO OKHCHEHHS HeprkaBirouoi ctaii 316L.

Otpumani B poOOTI pe3ysibTaTH Ta TOJIOKEHHS HAYKOBOI HOBU3HHU JOCTATHHO
MIOBHO OMYOJIIKOBAaHO B 3 HAayKOBHX CTaTTSIX Yy (PaxXOBHX MEPIOAUYHUX BUAAHHSX, IO
1H/IEKCYIOThCSl HayKOMETpu4HMMHU Oazamu nanux (Scopus, Web of Science Core
Collection); 2 crarTsix B MaTepiajax MDKHapoJgHUX KoHpepeHiiii «Nanomaterials:
Applications & Properties» (IEEE, 2019 Tta 2021 pp.), 1O 1HIEKCYIOTbCS
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HaykoMeTpuuHuMH Oazamu naHux (Scopus, Web of Science Core Collection), 11
nmyOJTiKallisx 3a MaTepiaiaMu JA0TOBICH Ha KOH(EpEHITIsX.

Omxke, B aucepralliiiHiii poOOTI MOCTAaBICHE HAYKOBE 3aBIaHHS BUKOHAHO
MIOBHICTIO, 37100yBay4 TIOBHOIO MipOIO OBOJIOIB METOI0JIOTIED HAYKOBOI AiSTTBHOCTI.

Ouinka 3MmicTy aucepramii, ii 3aBepHICHICTh TAa JOTPUMAHHS NPUHIUIIIB
aKajaeMivHOI 100pPOYeCHOCTI

3a cBOIM 3MICTOM JcepTalliiiHa podoTa 3100yBaya Hakoneunoro Cepris Onerosuda
noBHICTIO Bianoigae CTaHIapTy BHUIOI OCBITH 31 CHEIIAJBHOCTI 31 CIEMiadbHOCTI
«132 Martepiano3HaBCTBO» Tany3i 3HaHb «13 MexaHiuHa 1HXEHepii» Ta HalpsMKaM
JOCTIIKEHb BIMOBIIHO 10 OCBITHBOT porpamu «MaTepiaJo3HaBCTBOY.

3MICT aucepTamiiiHoi poOOTH BIAMOBIZAE HA3BI TEMH, BUCHOBKH MICTSThH
apryMEHTOBaH1 MOJIOKEHHS 11010 HAYKOBOI HOBU3HM Ta MOBHICTIO y3TOJIKYIOTHCS 13
MIOCTABJICHUMH aBTOPOM 3aBJIaHHAMM JoOCHiKeHHs. Jlucepramiiina poboTta €
3aBEPILICHOI0 HAYKOBOIO MPAICI0 1 CBIIYUTH MPO HASIBHICTH OCOOMCTOrO BHECKY
3100yBayva y HAyKOBHUI HaMpsIM 1HXEHEpii MOBEPXHI Ta 3aXUCHUX MTOKPUTTIB.

PosrasHyBImM 3BIT MOAIOHOCTI 3a pe3yJbTaTaMU MEPEBIPKU JIUcCepTaliiiHOL
poOOTH Ha TEKCTOBI CHiBMHAAiHHS, MOXKHA 3pOOMTH BUCHOBOK, IO JAMCEpTaIliiiHa
pobotra Hakoneunoro Ceprisa OiieroBuya € pe3yJbTaTOM CaMOCTIMHUX IOCTIKEHb
31100yBaya 1 HE MICTUTh €JIEMEHTIB (aiabcudikalii, KoMnusuii, padpukarii, riariaty
Ta 3amo3uyeHb. Bukopucrtani iaei, pe3ynbTatd 1 TEKCTU IHIIMX aBTOPIB MalOTh
HaJICXKH1 ITOCUJIaHHS Ha BIJIIOBIIHE JKEPEIO.

MoBa Ta CTH/Ib BUKJIAJACHHS Pe3yJbTaTIB

Hucepraiiitna poOoTa HamucaHa YKpaiHCbKOWO MOBOIO. TeKCT auceprarlii
BUKJIAJICHO B HAyKOBOMY CTHWJII B JIOTIYHIA MOCHIZOBHOCTI. B po0OOTI mpaBUiIbHO
BUKOPHUCTOBYIOTHCA 3arajJbHONPUUHSTI B MATEP1aJIOZHABCTBI TEPMIHHU.

HuceprariitHa po6ota 3100yBaua Hakoneunoro Ceprist OneroBuya CKIagacThCs
31 BCTyIy, 6 pO3/iIiB, BACHOBKIB Ta MEpEJiKy JrKepen nocuianb. Pobora micTuTh 3
Tabnuili, 74 pucyHku, Ta 2 noAaTKu. 3aradbHuUi o0Ocsr nucepraiii ckiamae 203
cTopiHkd. CIMCOK BUKOPUCTAHUX JIKepen HapaxoBye 165 HailMmeHyBaHb.

VY BcTymi JeTanbHO OOIPYHTOBAHO AaKTyallbHICTh OOpaHOi TeMH JucepTallii,
BU3HAYEHO ii 3B’A30K 13 HAYKOBUMH IIporpamMamMu Ta c(OpPMYJIbOBAHO KIIHOUOBI
3aBJaHHS JOCIHIKEHHS. Y poOOTiI YITKO OKPECIEHO 00’€KT 1 MpeAMET JOCHIIKEHb,
MPEICTABICHO KOMIUIEKC BUKOPUCTAHUX METOJIB Ta 00JIaHAHHS, PO3KPUTO OCHOBHI
aCMeKTH HAyKOBOi HOBM3HM W BH3HAUYEHO NPAKTHUYHY 3HAYYLIICTh OTPUMAaHHUX
pesynbTaTiB. OKpiM 1IOTO, HABEJEHO OCOOMCTHUN BHECOK 3700yBaya, a TaKOX



iHpopMmariiro moao myOJiKaliid 3a TeMOK AHMcepTallii Ta ampoOallilo pe3ysbTaTiB
JOCITIKeHb Ha MDKHAPOHUX HAYKOBUX KOH(EPEHIIIsIX.

[lepmuii po3aia MICTUTh OTJISA JIITEPATYPHUX JDKEPET, MPUCBIYCHUX TEMaTHII
muceprtamii.  [IpoBemeHo  TpyHTOBHUH  aHami3  OCHOBHUX  BJIACTHBOCTEH
BrucoKoeHTpomiitHuX cruiaBiB (BEC) Ta komMmo3uIiiiHux marepiajiiB Ha iXHI OCHOBI.
BucsiTiieHO KJIIOYOBI MIIXOAM Ta MHapameTpu, HeoOximHi ais po3pobku BEC 13
3amaHuM (a30BUM CKJIQJIOM, CTPYKTYpOorO Ta BiacTUBOCTAMH. OKpiM IIbOTO,
HaBeJIeHO 1H(OPMaITiIo PO CKIIA Ta XapaKTEePUCTUKHU KOMITO3UIIIHUX MaTepiajiiB Ha
ocHoBi BEC 13 pizaumu TtyromiaBkumu cnoiaykamu (TC). OcobnuBy yBary
MPUILTICHO aHali3y JITEPaTypHHUX JaHUX MIOJ0 PI3HUX THUIMIB MOKPUTTIB HA OCHOBI
BEC Ta xoMMO3HTIB, a TAKOXK JIETAIBHO PO3TIISIHYTO MepeBaru i HEAOTIKU 1CHYIOUHX
METO/IB X OTPHUMaHHS.

Y apyromy po3miii  aucepTaliHOi  poOOTH  MPEJCTaBICHO JCTajdbHY
iH(dOpMaIIito PO CKJIAaJ BUCOKOSHTPOIIMHUX CIUIaBIB, a TAKOXX OOTPYHTOBAHO BHOIp
BUXIJTHUX METAJIEBUX KOMIIOHEHTIB JJIsl iX CHHTE3Y Ta TYTOIUIAaBKUX CIOJYK IS
apmyBaHHs. ONMCaHO METOIMKY XOJOJHOTO TazoauHamiuHoro HamuieHHs (XI'H)
MOKPUTTIB, @ TAKOX KOMIUIEKC METOJIB JOCIIIKEHHsI, 30KpeMa aHali3 CTPYKTYpH,
(a30BOro CKJagy, MEXaHIYHUX BJIIACTUBOCTEW Ta TEPMOCTAOUILHOCTI MOPOIIKOBHX
MarepiaiiB 1 KOMIO3UIIHHUX MOKPUTTIB. KpiM TOro, po3riisiHyTO MUTaHHSA CTIMKOCTI
MOKPUTTIB O KOPO31i, OKUCHEHHS Ta 3HOCY.

Y TpeTthoMy pO3IUTi  aucepTaIlifiHOl POOOTH TPENCTABICHO pPE3yiIbTaTH
TOCTIDKEHHS ~ CTPYKTYypu Ta  (a3oBOoro  ckjiaay  BUXIJTHHX  TOPOIIKIB
BUCOKOEHTpomiiHuX cruiaBiB. Bcranoneno, mo AINiCoFeCr BEC wmae
KOMITO3HIIIIHY cTpykTypy Ha ocHOBi OLIK TBepmoro po3umHy 3 BKIIOYEHHAMH G-
¢azu ta TiC, tomi sk iHmwmii Bapiant AINiCoFeCr BEC micture OLK TBepauit
po3uuH i3 BkimoueHHs MU ['TIK TBepmoro po3unHy.

AINiCoFeCr BEC 0Oyno o0paHo Sk MaTpUYHUN KOMIIOHEHT ISl CTBOPEHHS
komnozumiianx cymimeit BEC-TC, npu3HaueHux A HanujeHHs MOKpUTTIB. Kpim
TOTO, €KCIIEPUMEHTAIBHO JOBEACHO, IO JJIs 3a0e3MeUYeHHSI BHCOKOI OJHOPIAHOCTI
pPO3MOMAUTY KOMIIOHEHTIB y TMOPOMKOBUX KommosuiiitHux cymimax BEC-TC
J0CTAaTHHO JBOTOJAMHHOTO 3MIITYBAaHHS B IJIAHETAPHOMY MUIIHHI.

Y  derBepTOMy pO3AUTT  AUCEPTAIIHHOI  pOOOTH  JMOCHIAKEHO  BILUIWB
TEXHOJIOTIYHUX TapaMeTpiB XOJIOJHOTO Ta30JMHAMIYHOTO HaNUJIEHHS, 30Kpema
TUCKY Ta TEMIIEPATyPH IMOTOKY CTHCHEHOTO IOBITPS, HA XapaKTEPUCTUKH MTOKPUTTIB
13 TOPONIKIB BHCOKOEHTPOMIMHMX CIUIaBIB Ta IXHIX CyMilIed 13 TYroIrIaBKUMHU
cnosiykamu. [IpoaHanizoBaHO 3MiHU TOBIIWHH, BIJIHOCHOI MIUIBHOCTI, CTPYKTYpH,
¢a30BOTO CKJIaTy Ta MEXaHIYHUX BJIIACTUBOCTEH OTPUMAHHX MTOKPHUTTIB.



Bcranosneno, 1o 3a pi3Hux mapametpiB Tucky (0,7-0,9 MIla) ta Temneparypu
(200-550 °C) moTOKY CTUCHEHOI'O MOBITPS BUXIAHUN (Pa30BHil CKJIaa Ta CTPYKTypa
MOPOIIKIB  3aJUIIAIOTHCS HE3MIHHUMHU. BojaHodac 30UTBIIEHHS THCKY Ta/abo
TEMIIEpaTypu TMPHU3BOAUTH JO 3HAYHOTO 3pPOCTaHHS TOBUIMHM TOKPHUTTIB Ta
MoJIpIOHEHHSA IXHBOI CTPYKTYPH.

HonaBanns tyrominaBkux cnoiyk g0 ckiany AINiCoFeCr BEC cyrreBo
MiJBUIILY€E KIHETUYHY €HEPril0 YacTHHOK, IO, Y CBOIO 4Hepry, 3a0e3neuye 3HauHe
30uTbeHHs1 ToBIMHU KoMio3uliiiHuX AINiCoFeCr-TiB2/(BsC-TiB2) nokputrrtiB —
0 1110 mxm Ta 1890 MKM BiamoBiHO, ¥ mopiBHSAHHI 3 450 MxkM Ta 110 MKkM aiis
AINiCoFeCrTi ta AINiCoFeCr nokpurtiB. OnHaK 10/aBaHHs TYrOIUIAaBKUX CIHOMYK JI0
outbin TBeproro AINiCoFeCrTi BEC cripuunnsie pyiiHyBaHHSA BEpXHIX IIapiB HOKPUTTS
yepes3 3pOCTaHHs IIBUIKOCTI yIapy YaCTUHOK Ta HU3bKY TutactuuHicts BEC.

Meroau MiKpo- Ta MakpOIHACHTYBAHHS JIO3BOJIMJIM BU3HAYWTH, 110 OTPUMAaHI
KOMITO3UIIIMHI TOKPUTTS MarOTh ONTHUMaJbHE TMOEJHAHHS MIKPOTBEPIOCTI Ta
B's3kocTi pyuHyBaHHsS. 3okpema, s AINiCoFeCrTi mokputTs 11l TOKa3HUKH
cranoByaTh 10,30 I'Tla Ta 5,21 MIla-m'/?, mis AINiCoFeCr-TiB2: — 6,91 I'Tla Ta
9,80 MIIa-m'/?, a g AINiCoFeCr—(B4C-TiB2) — 11,18 I'Tla ta 9,42 MIla-m'/%. Y
MOPIBHSAHHI 3 KOMIO3ULIMHUMH TOKPUTTSIMU HA OCHOBI YMCTHX METalIB Ta iXHIX
cIuaBiB, a Takox 1HIKUX BEC, oTpuMaHMX BHCOKOTEMIIEpATypHUMH METOJaMU
HaIWJIEHHS, 11 MOKPUTTS JEMOHCTPYIOTh MEPEBaru 3aBAsSKUA 30€pEeKEHHIO BUXIIHOI
CTpyKTypu Ta (a3oBoro ckiagy nopoimkiB. lLle cramo MOXIUBUM 3aBISKU
HU3bKOTEMIEeparypHoMy Tmipouiecy XI'H, a Takox paedopmaiiiiHoOMy 3MIITHEHHIO,
CIPUYUHEHOMY IHTCHCHBHOIO IUIACTUYHOIO Jedopmaliiero Ta TOApIOHEHHSIM
CTPYKTYPH B XOIi HAITUJICHHS.

[’satuii  po3nin aucepTaliiHoi poOOTH MPUCBAYEHO BHBYEHHIO TEPMIYHOI
CTab1ILHOCTI CTPYKTYpPH, (ha30BOTO CKJIAly Ta MEXaHIYHUX BJIACTUBOCTEH OTPUMAHUX
METOJIOM  XOJIOAHOTO Ta30JMHAMIYHOTO HANWJEHHS TIOKPUTTIB Ha OCHOBI
BHCOKOGHTPOIMIMHUX CIUIaBIB 3a TMIJBHINCHUX TEeMIEparyp eKcruryaramii. 3a
JOTIOMOT OO mudepeHIinHoT CKaHYBaJIbHOT KaJIOpUMETPIi MOPOIIIKIB,
BHCOKOTEMIIEPATYpHUX PEHTTCHIBCBKUX JOCHIIDKEHb Ta BiJHaly IOKPUTTIB
BU3HAUYEHO TeMIEepaTypHi Mexi (a30BUX MEpeTBOPEeHb Ta/abo i1CHYBaHHS
METacTaOUIbHUX TBEPAMX PO3UMHIB y MOPOUIKOBOMY BHUCOKOEHTPOIMHHOMY CILIaBi
AINiCoFeCr 1 BcTaHOBJIEHO BIUIUB TeMIIepaTypHu Ha (a3oBUM CKJaj, CTPYKTYpy Ta
MEXaHI4H1 BJIACTUBOCTI (MIKPOTBEPIICTh, B'A3KICTb PYWHYBAHHS) KOMITO3UILIIMHUX
AINiCoFeCr-TiB,/(B4C-TiB;) nokpurris.

Bcranosneno, mo crpykrypa AINiCoFeCr BEC, mo ckmamgaerses 3 OLIK Ta I'TIK
TBEPAUX PO3UYMHIB, 3ATUIIAETHCS CTAOLIBHOIO MpH TemriepaTypax HarpiBanss 10 1000 °C,
X04a BiI0yBa€eThes (ha30Be MEPETBOPEHHS Ta TIepepo3noALT enemMeHTiB. [Ipu Temmeparypi
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600-870 °C cmocrepiraetbesi 3poctanHs BMicty ['LIK TBepmoro po3uumHy, a mnpu
temmnepatypax nmonaja 870 °C — 30uibienHs yactku OLIK TBepmoro pozuuny.

[Ipu nomamanni TiB: mo AINiCoFeCr BEC TtemmepatypHi Mexi (a3oBux
NEPEeTBOPEHb  3AJMINAIOTECA HE3MIHHUMH. BojHodac BBEACHHS apMOBAHOI
koMro3uTHOi Kepamiku (B4C-TiB:) cmpusie cra6imzamii OLK crpyktypu 10
temriepatypu 800 °C ta ¢hopmyBaHHIO BKItOYeHb OopuiB Ty MeB: (Me = Cr, Co,
Fe) uepes nmocuiienHs 3epHorpanudHoi audy3ii Ha MeX1 MK dyacTHHKaMu. Jluiie 3a
temriepatypu 900—1000 °C B AINiCoFeCr—(B4C-TiB2) nokputrTsx crnocrepiraerbes
nepeposnoAun enemedTiB Mibk OLK 1 I'IK TBepaumu po3urHamMu 3 HE3HAYHUM
3pOCTaHHSAM BMICTY OCTaHHBOTO Yy CTpyKTypi. OKpiM LbOTO, MiJ Yac HarpiBaHHSA
MOKPUTTIB BiIOYBA€ThCSA 3HUKCHHS 3aJUIIKOBUX HAMNpyKeHb Ta 301IbIICHHS
po3MmipiB OKP, 3epen i1 cy03epen (pa3oBuX CKIaT0BUX BHACTIAOK TEPMIYHOTO BILTUBY.

Bceranosneno, mo mikporepaicth moKpuTTiB AIN1CoFeCr—TiB: 3MenmIyeThes
3 6,91 I'Tla no 5,02 I'Tla mpu Bignam 3a 800 °C uepes 36unbmeHHs yactku ['TIK
TBepAoro po3uuny. Onnak npu HarpiBanHi g0 1000 °C 31 3poctannsm Bmicty OLK
TBEPJOTO PO3UMHY BOHa MiABHUIIYeTbca M0 7,42 I'Tla, mepeBUIyroud MOKA3HUKU
HEBIANAJICHUX TOKPUTTIB. AHAJIOrYHAa TEHJACHIlS CIOCTEepIraeTbcs 1 Ui
AINiCoFeCr—(B4C-TiB2) nOKpUTTIB: iXHSI MIKpOTBEPIICTh 3HIXKYeTbea 3 11,18 I'Tla
10 9,75 I'lla mpu 800 °C uepe3 3menmenHs konuentpauii Al ra Cr y OLIK tBepaomy
po3uuHi, ane npu 1000 °C Bona 3pocrae no 12,59 I'lla 3aBasiku QopMyBaHHIO
MIIHIIIAX KOHTAKTIB MK YACTUHKAMHM Ta HAABHOCT1 OopuiHuX (a3 tuiry MeBa.

B’s3kicth pyitnyBanns mokpuTTiB AINiCoFeCr—TiB2/(B4C-TiBz) micns Biamamy
3a 1000 °C migBumyerbest y 1,85 pasza (no 18,16 MIla-m'/?) ta 'y 1,4 pasa (mo 13,16
Mlla-M'/?) BIANOBIAHO, IO 3YMOBJIEHO 3HI)KEHHSM 3aJUIIKOBUX HANpYyXEHb Ta
YTBOPEHHSIM MIIHIIIUX KOHTAKTIB M1’K YACTUHKAMH.

AHani3 3HococTiikocTi noka3as, mo NOKpUTTS AINiCoFeCr—TiB: BTpauaroTh
ctivikicth npu Bignami 3a 600 °C ta 800 °C uepes 30inbiIeHHs yacTku M akoi ['TIK
daszu, omnak mpu 1000 °C BonHa 3poctae 3aBigku migBuieHHIO BMicty OIK
TBEPJIOTO PO3YHMHY Ta 3MIIHCHHIO KOHTAKTIB MDK dYacThHKaMu. Ilokpurrs
AINiCoFeCr—(B4C-TiB2) nemoHcTpytoTh 3poctanns 3HococTiiikocti pu 800 °C ta
1000 °C, mo MOSACHIOETHCS iXHBOK BHCOKOIO TBEPIICTIO, MOCUJIEHHSM MIITHOCTI
MDKYaCTUHKOBUX 3B’A3KIB Ta YTBOPEHHSIM O00puAiB Tuy MeBa..

[loctuit po3aut gucepTalli NPUCBIYEHO JOCTIKEHHIO CTIHKOCTI pO3pOOICHUX
MOKPHUTTIB 10 KOPO3ii Ta BUCOKOTEMIIEPATypPHOTO OKUCHEHHS.

Enexrpoximiuni BunpodyBanus y 3,5% po3uuni NaCl mokazanu, 1mo mOKpUTTS
AINiCoFeCr-TiB: MaroTh 3Ha4HO BHUIIY KOpPO3iiHY CTIHKICTh MOPIBHSHO 3
HEP)KaBitoUuO0I0 cTa/LTO. [le 3yMOBIEHO YTBOPEHHSIM MACHBYBAJILHOT OKCHUTHOT TUTIBKA
Cr20s Ha moOBepxHi, ska e()EKTUBHO YIOBLIBHIOE TIpollec Koposii. Bomgxouac
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nokpuTTsi AINiCoFeCr—(B4C-TiB:z) npoaeMoHCTpyBaiu HIKYY KOPO31HHY CTIMKICTh
yepe3 JIOKaJIbHY KOpPO3il0 YAaCTUHOK apMOBAHOIO KepamiyHoro kommosuty (BaC-
TiB:), 10 MPOsBIsETHCA HA TOBEPXHI MTOKPUTTSL.

[IpoBeneno BUIMPOOyBaHHS MOKPUTTIB B yMOBAaX BHCOKOTEMIIEPATYPHOTO
okucHeHHsa mnipoTssroM 100 romma npm 900 °C. BceraHoBieHO, IO BUXIIHI
xkommosuiiiHi nmokputts AINiCoFeCr-TiB./(BsC-TiB2) 6e3 TepmiuHOi 00poOKU
MaloTh HIKYY CTIMKICTh JO OKHWCHEHHS MOPIBHSHO 3 HEpkaBitouoio crtamwmo. Lle
nosicHioeTbes (azoBumu neperBopeHHsiMu Mixk OLIK 1 I'IHK TBepaumMu pozunnamu
AINiCoFeCr BEC mpu 900 °C, a TakoX BHUCOKMMH TEPMIYHHUMU Ta 3AJIUIIKOBUMHU
Harnpy>KeHHSMH, SIK1 aKTUBYIOTH MPOIIEC B3a€EMO/Ii1 OKPHUTTS 3 KUCHEM Ha PaHHIX CTaIisIX
okucHenHs. Haromicts mokputtst AINiCoFeCrTi Bi3HauaroThesi BUCOKOIO CTIMKICTIO J10
OKHCHEHHA 0e3 TepMiuHOi OOpOOKH, M0 TOSICHIOEThCS CTAOUTHHICTIO —(ha3oBUX
MIEPETBOPEHh Ta PIBHOMIPHUM TMEPEPO3NOJIUIOM EJIEMEHTIB TICIs TOMOI€HI3yI0UOro
Bi/INATY BUX1JTHOTO MOPOIIIKY Tiepe Horo po3mernioM st riporiecy XI'H.

[Ticns Tepmiunoro Bignany mNOKpUTTIB AINiCoFeCr—TiB2/(BsC-TiB2) ixus
CTIMKICTh /10 OKMCHEHHS 3HAYHO 3pOCTAa€, MEPEBULIYIOUM NMOKa3HUKU HEP’KaBIIOUOl
ctaii (mpupict macu ctaHoBuTh 0,05 mr/mMm? ta 0,07 Mr/mMm? BianoBiaHo, npotu 0,09
MI/MM? [J1s ctail). Y MOKpUTTAX, mo npornum Bianan 3a 800 °C, cnocrtepiraerbes
3poctanHss 4actkn OLIK TBepmoro po3uumHy, w00 cOpusie 30UIBLIEHHIO
MikpoTBepaocti 1o 7,52 I'lla ta 12,16 I'Tla. BogHouac B’SI3KiCTh pyHHYBaHHS JICIO
3HMKYEThCS — 110 11,56 MIla-m'/? ta 8,91 MIla-m'/? BiamoBigHO.

[Ticnsst OKMCHEHHS TOKPUTTIB, K1 MPOUILIKM TepMmiuHy oOpoOky mpu 1000 °C,
Bi1OyBaeThcs 301mbIIeHHs 4dacTku ['1IK TBepmoro po3umHy, 1m0 MNPHU3BOIUTH 0
3MeHIIeHHs. MikporBepaocTi no 5,88 I'Tla ta 9,81 I'Tla. Ilpm ubomy B’S3KICTh
pyiinyBanHs nokpuTTiB AIN1CoFeCr—TiB: 3anumaerscs maibke He3minHOMO (11,56
Mlla-m'/?), a gns AINiCoFeCr—(B4C-TiB2) Bona 3poctrae mo 14,65 Mlla-m'/
3aranoMm, 3MIHM MEXaHIYHMX XapaKTEPUCTUK TOKPUTTIB IICIA OKHUCHEHHS HE
nepeBuIyoTh 15 %, MO0 CBIAYUTH MPO IXHIO BUCOKY TEPMIYHY CTaOUIBHICTH 1
MEPCTIEKTUBHICTD JIJIsl TOAATIBIIIOTO BUKOPUCTAHHS.

Takum ywmHOM, TepmiuHui Bianan kKommo3umidHuX TOKpUTTiB AINiCoFeCr—
TiB2/(B«C-TiB2) mpu 1000 °C cyTTeBo mMOKpallye ixHI MeEXaHIuHI BIACTUBOCTI,
3HOCOCTINKICTb Ta CTIMKICTh 10 BUCOKOTEMIIEPATYPHOTO OKUCHEHHS. OTpuMaHi HOKPUTTS
MOXYTh €(DEKTUBHO BUKOPHCTOBYBATHUCS [ OaraToyHKIIOHAILHOTO 3aXUCTY JeTaneH 1
BUPOOIB, BUTOTOBJICHUX 13 TPAIULIIMHUX MaTEpiaiiB, METAJIIB 1 CILJIaBIB.

HuceprariitHa po6ota oopmieHa BianoBiaHoO 10 BuMor Hakazy MOH Ykpaiau
Biz 12 ciuns 2017 p. Ne 40 «IIpo 3aTBepmkeHHs BUMOT 10 O(OPMIICHHS JUCEPTAIIIi.



OnpuiirogHeHHA pe3yJbTATIB AMcepTaliiiHOI po00oTH

HaykoBi pesynapTatu aucepraiii BUCBITIIEHO y 19 HaykoBHX MyOsiKarisx
3no0yBaya, cepel SKUX: S5 craTell y TMepioOAWYHMX HAyKOBUX BHUJIAHHSX,
npoingekcoBanux y 6azax manux Web of Science Core Collection ta/abo Scopus, 3
AKUX 3 CTaTTl y BUJAHHSX, BIIHECEHUX JI0 MEPIIOro — TPEThoro KBapTuiiB (Ql—
Q3) BignoBigHo 10 kiacudikamii SCImago Journal and Country Rank a6o Journal
Citation Reports; Takox pe3ynbTaTH auceprailii Oynu anpoOoBaHl Ha 13 HayKOBHUX
dhaxoBUX KOH(PEPEHITISAX.

Bucokuii piBeHb myOsikamii He BHUKIHWKA€ CYMHIBY, OCKUIBKM 3 CTarTi
3m00yBada OmyOJiKOBaHO B HAYKOBUX BHIAHHSX IEPIIOrO-TPETHOTO KBAPTUIIIB, /€
3a0e3meuy€eThCs TPYHTOBHE PEIICH3YBAaHHS CTaTel CreliagicTaMd y BiAMOBIIHINA
obmacTi. Bci 3asBneni 3m00yBaueM myOsikaliii MatloTh O€3MOCepeTHE BITHOIICHHS 10
TEMHU JUCepTaIliiHOI pOoOOTH Ta B MOBHIA Mipi BUCBITIIOIOTH OCHOBHI PE3yJIbTATH
JTUCEPTALIMHOTO JTOCT1IKEHHS.

Takum 4rHOM, HAYKOB1 pe3yJbTaTH OMUCAHI B IUCEPTAIliiHIA poOOTI TOBHICTIO
BHCBITJICHI Y HAYKOBUX MyOIiKaIigax 37100yBayva.

HepnoJuiku Ta 3ayBaskeHHs1 10 AUCEPTALIIHOI POOOTH.

1. YV nucepramiiiHiii poOOTI HEKOPEKTHO C(POPMYIBOBAHO OO’€KT JOCIHIHKEHHSI.
0O06’exToM Mae OyTH Tpoiiec abo SBUIIE, IO MOPOHKYE MPOOJIEMHY CUTYAIIIIO 1 MiJJIsTae
BUBYCHHIO. Binrak, 00’€KTOM IOCTI/DKEHHS € HE caMmi MOKPHUTTA, a MpOLEeCH iX
dbopmyBanHs Ha ocHOBI BucokoeHTpomiHuX criaBiB AINiCoFeCr ta AINiCoFeCrTi, a
takok komnosumiHux MatepianiB AINiCoFeCr-TiB: Tta AINiCoFeCr—(BsC-TiB.),
OTPUMaHHUX METOIOM XOJIOHOTO Ta30AMHAMIYHOTO HAITUIICHHSI.

2. Cepen HenomikiB poOOTU CIiJI BIJ3HAYUTH BIJICYTHICTH CHUCTEMHOTO
MOPIBHSAHHSA  BJACTUBOCTEH  PO3pPOOJEHMX TMOKPHUTTIB 13  €TAJOHHUMHU  abo
KOMEpUIMHUMH aHajoramMu. ABTOpP OOMEXYETbCS TMOPIBHAHHIM BJIACTHUBOCTEH
MOKPUTTIB, OTPUMAHUX 32 PI3HUX TEXHOJOTIYHUX PEKHUMIB  XOJIOJHOTO
ra3oJAMHAMIYHOTO HamujeHHs Ta Bignmamxy. OKpiM TOro, y poOOTi MICTUTHCS aHai3
mikpoTBepaocti MOKkpuTTiB  AINiCoFeCrTi, oTpumMaHux METOJAOM XOJOJHOTO
ra3ofiMHaMI4YHOTO  HANWJEHHS, y TMOPIBHAHHI 3 TMOKPUTTAMM 3  IHIIHX
BUCOKOEHTPOIMIMHUX CIJIaBiB, OTPUMAHUMHU IHIIMMU METOAAaMHU Ta30TePMIYHOTO
HanuiieHHs (c. 97, puc. 4.5). OnHak, Take NOPIBHSIHHS HE a€ 00’ €KTUBHOI KapTUHU
BHACJIIJIOK PI3HOTO CKJIaJy BHCOKOEHTPOIIMHUX CIUIABIB, IO TOPIBHIOIOTHCS.
Criiikicte okpuTTiB AIN1CoFeCr—TiB2 ta AINiCoFeCr—(B4C-TiB2) no xopo3ii Ta
BHCOKOTEMITEPATYPHOTO OKHUCHEHHS OIIHIOETHCS B MOPIBHAHHI 31 CTAUTIO (PO3AUIN
6.1, 6.2). OckinbKU B pOOOTI aKLEHTY€EThCS yBara Ha IepeBarax MeTOJy XOJIOJHOTO
ra3oJMHaMi4YHOTO  HAMWICHHS  JUJIi  HAHECEeHHs  TOKPUTTIB  HA  OCHOBI
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BUCOKOCHTPOIMHUX CIUIABIB, TO JOIIJILHO OyJI0 O MPOBECTH HAMTUJICHHS OTPUMAHUX B
po0oTi cruaBiB MeTo0M TiazmMoBoro abo HVOF-HanuiienHs, siki ChOroAH1 IMIMPOKO
BUKOPHUCTOBYIOTBCS B MpPOMHCIOBOCTI. lle mo3Bonmmino O MOPIBHATH BIIACTHUBOCTI
pPO3pOOJIEHUX TMOKPUTTIB OAHAKOBOTO CKIIATy, ajié OTPUMAHUX PI3HUMH METOJaMH
HAIMWICHHS 1 JOBECTU MIEPEBAru METOAY XOJIO0JHOTO ra30IMHAMIYHOTO HATUJICHHS.

3.V napyromy po3aiiai, MyHKTI 2.7.3, HE 3a3HAUYE€HO KUIbKICTh BUIPOOYBaHb
3pa3KiB Ha OJIHY TOYKY MiJ 4Yac TPUOOTEXHIYHHMX JOCIIKEHb, 110 € BAXJIMBUM
napameTpoM JIsi KOPEKTHOTO aHalli3y OTPUMAHUX PE3YJIbTATIB.

4. ABTOp  neTambHO  TPEACTaBUB  MIKPOCTPYKTYpU  MOKPUTTIB 13
BucokoeHtpomiiuux  criaBiB  AINiCoFeCr Ta  AINiCoFeCrTi, a Takox
kommosumiitanx ~ matepianmiB - AINiCoFeCr-TiB. Ta  AINiCoFeCr—(B4C-TiB.),
OTPUMAHUX 3a PI3HUX TEXHOJOTIYHUX PEXKUMIB XOJOJHOTO Ta30JUHAMIYHOTO
HanuiieHHs. BogHouac y aucepraiii BiICyTHI JaH1 MIKpPOCIIEKTPaIbLHOTO aHaji3y, 0
YCKJIQJHIOE 1HTEPHpETallil0 OTPUMAHUX PE3yJbTaTiB. 30KpeMa, y PHUCYHKY 5.5
npencraBieHo CEM-3o00paxenns noBepxHi nmokputTiB AINiCoFeCr BEC-TiB:2 no
(a) Ta micas Tepmiunoro Bianany npu 600 °C (6), 800 °C (8) 1 1000 °C (r). Ognax i3
TEKCTY Ta LIIOCTpaliii He 3p03yMiI0, IKUM YHHOM aBTOp BHM3HA4YaB OKpeMi (a3u Ha
nmoBepxHi NOKpUTTiB, 30kpema OLIK ta T'IK. Jng Oin1bmoi TOYHOCTI Ta
OOTPYHTOBAHOCTI BHUCHOBKIB JIOIIIBHO OyJ0 O JOMOBHUTH PUCYHKH TaOIUISIMU 3
pe3yJibTaTaMu MIKPOPEHTT€HOCIIEKTPAIBbHOTO aHalli3y, sKi BiJOOpa)katOTh BMICT
XIMIYHUX €JIEMEHTIB Y KOXkHiH ¢a3i.

5.Y poboTi MICTIAThCS JMESIKI HETOYHOCTI Y BUKOPUCTAHHI TEPMIHOJIOTII.
30kpeMa, Ha CTOpIHI 74 3aMICTh «CyXe TEepTsh» KOPEKTHIIIEe BKa3zaTh «TepTs 0e3
MacTWJIa», 3aMICTh «IIBUIKICTh 3HOIIYBAaHHS» — «IHTCHCUBHICTh 3HOIIYBaHHS», a
«00’€M 3HONIYBaHHS» CJiJ 3aMIHUTA Ha «00’€éMHMH 3HOC». AHaJIOTIuHI
TE€PMIHOJIOT14YHI HETOYHOCTI CIIOCTEPIratoThes 1 B po3aui 5 (cropinku 131, 132, 143).

6. Y aucepraiiii nepeiik yMOBHUX CKOPOUEHbB Ta X PO3MMU(PPYBAHHS MOJAHO JIUIIE
micis Betymy (c. 30). 3rigno nHakazy MOH Ne40 Big 2017 p. mepestik yMOBHUX CKOPOYEHb
Mae OyTH TICHs 3MICTy TepeJ OCHOBHOIO YacCTHMHOIO JucepTarlii - ToOTO mepen
BCTymnoM, a He micis. Crij TakoX 3a3HAYUTH, 1[0 aBTOP BUKOPUCTOBYE CKOPOUCHHS
BXKeE y 3MICT1 poboTH (c. 18—21), 1110 MOK€e YCKIaAHIOBATU CIIPUIHATTS TEKCTY.

7. Ha nesxux pucynkax (puc. 4.7, 4.15, 5.7) MIKpOCTPYKTypH HOKpPHUTTIB,
OTPUMAHUX IPU PI3HUX TEXHOJIOTTYHHUX PEKUMAaX, MaIOTh PI3HY OPIEHTAIIIIO - 3BEPXY,
3HU3Y Ta 300Ky. Lle yckinaaHioe po3yMiHHS IXHBOT OYI0BU BIAHOCHO ITiAKIIAIKH.

8. Y TekcTi nucepTaliiii BUSBIEHO TpaMaTHYHI TIOMIJIKM Ta HEKOPEKTHI
dbopMyTIOBaHHS: «JIaBaHHS» 3aMmiCTh «qomaBaHHs» (c. 171), «mpudomy ix
MmikpoTBepaicTh Ta 3HOcocTiiKicTh AINiCoFeCr BEC—(BiC-TiB2) XI'H 3nauno
Butl, HiX y AINiCoFeCr BEC-TiB: XI'H mokputtiB» (c. 144), Tormro.
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BBaxaro, 1110 BHCJIOBIEH] 3ayBa)KEHHS He € BH3HAYAJIbHMMHU 1 HE 3MEHIUYIOTh
3arajibHy HAyKOBY HOBM3HY Ta [IPaKTUYHY 3HAYUMICTh pe3yIbTaTiB Ta HE BIUIMBAIOTh
Ha MO3UTUBHY OILIIHKY AMCepTaliifHol poOoTH.

BucHoBOK npo aucepTaniiny podory

Beaxaro, mo gucepraniiHa poGota 3m00yBaua CTymeHs JoKTopa (imocodii
Hakoneunoro Ceprist Onerosuua Ha TeMy «@opMyBaHHs CTPYKTYpH Ta BIaCTHBOCTEM
3aXHCHHX TIOKPUTTIB i3 CyMIillll TIOPOIIKIB «BUCOKOEHTPOIIHHUI CIUIaB — TYrOIlIaBKa
CIIOJTyKa» XOJIOJHMM Ia30lMHaMIYHUM HalUJIEHHSIM» BUKOHaHa Ha BUCOKOMY HayKOBOMY
piBHi, He TIOPYIIY€E MPUHLIUITB aKaaeMi4HOi JOOPOYEeCHOCT] Ta € 3aKIHYEHUM HayKOBMM
JIOCITi [UKEHHSIM, CYKYIHICTh TEOPETHYHHX Ta IPAKTHYHHX pe3yJIbTaTiB SIKOrO po3B'A3ye
HAyKOBE 3aBIaHHsi, LI0 Mae€ iCTOTHe 3Ha4eHHs i1 13 MexaHidHa iHXeHepis.
JuceprariiiiHa poOOTa 3a aKTyalbHICTIO, IPAKTHYHOIO IIHHICTIO T2 HAYKOBOIO HOBU3HOIO
TTOBHICTIO BIZNOBIZIa€ BUMOIaM YHHHOTO 3aKOHOIABCTBA Y KpaiHu, 1110 nepeadadeHi B 11.6
— 9 «Topsiky TpHCYIDKEHHS CTymneHs Aoktopa (inocodii Ta ckacyBaHHs pIIIEHHS
pa3oBol CrierianizoBaHol BUEHOI paiy 3aKiaay BHIIOI OCBITH, HAYKOBOI YCTaHOBH IIPO
TIPUCYJUKEHHs CTYTeHsl JMokTopa (inocodii», 3arepkeHoro ITocranosoro Kabinery
MiwnicTpiB Ykpainu Bix 12 ciuns 2022 p. Ne 44,

3n00yBay Hakoneunuit Cepriii Omnerosuu 3aciyroBy€ Ha IIPUCYDKEHHS
cTymeHs JokTopa ¢imocodii B ramysi 3HaHp 13 MexaHiuHa iHXKeHepis 3a
crieniansHicTIO 132 MaTepialo3HaBCTBO.

Od¢inifinnii ONOHEHT:
3aB. BTy MiX)KHAPOIHUX 3B’ A3KIB
Ta TpaHcdepy TeXHOJIOrH
IHCTUTYTY poOJieM MaTepialo3HaBCcTBa
iMm. LM. ®panuenuya
HauionaneHol akafemii Hayk Ykpainn
I.T.H., JOLEHT \/¥ l,:_»f e f -~ Mapuna CTOPOXXEHKO
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