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AKTYaJBHICTh TEMH AUCEPTAILlil.

3acTocyBaHHA PI3HOMAHITHUX CIUIABIB HA OCHOBI KOJIBOPOBUX METaNIB, 30KpeMa
Ti, Cu, Al, € kn1r04oBHM y Takux cdepax, K MaIIMHOOYAYBAaHHS, €JIEKTPOTEXHIKA,
aBiailiifHa TMPOMUCIOBICTh, CYAHOOYAYBaHHs, PaKeTOOYIyBaHHA Ta 3alli3HUYHUN
TpaHcnopT. JlaHi crjlaBU BiI3HAYAIOTHCSA JOCUTH BUCOKUMHU (HDi3UKO-MEXaHIYHUMHU
BJIACTUBOCTSIMH, & IXHE BUKOPUCTAHHS, 30KpeMa y MaIIMHOOYIBHIM TPOMUCIOBOCTI,
JI03BOJISIE CTBOPIOBATH JIETHI Ta OUIBII EKOHOMIYHI arperatd 1 KOHCTPYKIIHHI
€JIEMEHTH.

Oco0suBHii 1HTEpEC BUKIMKAIOTh cruiaBu BT6 Ta AMr6, siki BIAPI3HAIOTHCS HE
TUIBKU JIETKICTIO, a 1 3aJOBLIBHOI0 MIIHICTIO Ta KOPO31MHOK CTidKicTIO. JlaTyHb
JIC59-1 Takox MIMPOKO 3aCTOCOBYETHCA y MPOMHCIOBOCTI 3aBISKH 33J0BUIbHIM
MIIHOCTI Ta 0OpoOioBaHoCTi. BapTo 3a3HaunTH, mo Ykpaina mae 3Ha4HI pe3epBU
TUTaHy, a TaKOX BOJIOJIE BETUKHUM JIOCBIJIOM Yy BUPOOHMIITBI aBialliifHOI TEXHIKH.
30KkpeMa, OCTaHHIM 4YacoM BeJMKa yBara MPUIIISETHCS 3POCTAHHIO BITYU3HSIHOTO
BupoOHunTBa BIUJIA, sike NMOBMHHE BTpUYl MEPEOUIBIINTH ICHYIOUl IMOKA3HUKH.
BupimienHs BaxiauBoi MpoOJeMU 3MEHIIEHHS Bark HaWOUIbII HaBaHTAXEHUX
nerangel — eneMeHTiB kpuia Ta kapkacy — BIIJIA pgansHbOTO pajiycy nii BUMarae
3aCTOCYBaHHS HOBHX OLIbIN MIITHUX MaTepiamiB. Ha cboromgHi 1yt BUpOOHMIITBA
KapKaCHUX €JIEMEHTIB, JeTajell JBHUTYHIB, pPOTOpPIB 1 Iaci BHUKOPHUCTOBYIOTH
MEePEBAXHO TUTAHOBI CIUIABHM, JUIsI Kpuil Ta (IO3ETsKy — alIOMIHIEBI CIUIaBH.
[linBuIIeHHS PiBHS EKCILTyaTaIIHIX BIACTUBOCTEH TaKMX MaTepiaiB B OCHOBHOMY
3a0e3MeuyeThCs MOEAHAHHSAM JedopMaliiiiHoi Ta TepMidyHOT OOpOOKH, MpOTe IIi
CIOCOOM € MIUPOKO BIJOMHMH Ta Maif’ke MOBHICTIO BUYepIaiu ceoe.

Ane 3anumiaeTbcs HU3Ka MpoOsieM, SKi BUHUKAIOTh MPU BUKOPUCTAHHI JAHUX
CIJIaBIB, Taki SK TepMiyHa CTaOlLIBHICTh Ta JOBIOBIYHICTh, IO TOB'A3aHl 3



KOPO31iHOI0 CTIWKICTIO Ta OMOPOM 3HOIINyBaHHIO. JlaHi mpoOieMu MOXyTh OyTH
BHPIIIEH] 33 JOMOMOTOI0 3aCTOCYBAaHHS OJHOTO 13 HAWOUIBII €(EKTUBHUX METO/IIB
IHTEHCHBHOI IUIACTUYHOI AedopMallii MoBepxHI MaTepiajiB, a caMme YJIbTPa3ByKOBO1
ynapHoi o0poOku (Y3VYO). Lleit meTon noeanye y cobl pi3HOMaHITHI MPOLIECH, TaKi
SK  MEXaHO-XIMIYHUHW  CHHTE€3  TOKPUTTIB  (TIOBEPXHEBUX  KOMIIO3HTIB),
HAHOCTPYKTYPYBaHHS, 3MILIHEHHS Ta 1HIII, IO CIPHUSIOTH CYTTEBOMY MOKPAIICHHIO
3HOCOCTIMKOCTI Ta BTOMHOI BUTPUBAJIOCTI €JIEMEHTIB 0ararb0X KOHCTPYKIIIH.

TakuM YWHOM, PO3BUTOK Ta BJIOCKOHaJeHHS Meroauku Y3YO i
MTOBEPXHEBOTO 3MIITHEHHS CIIJIaBIB HA OCHOB1 KOJIHOPOBUX METATIB € BAKIUBUMHU IS
3a0€3IMeUeHHS SKOCT1 Ta JIOBIOBIYHOCTI BUPOOIB 0araTb0X Cy4aCHMX TEXHOJOTTUHHUX
raiy3eil. OCKUIbKM JaHa JucepTaliiiiHa poOoTa chpsMOBaHa Ha BUPIIICHHS IUX
BXXJIMBUX HAYKOBHUX MPOOJIEM, 1€ 3aCBIAUYE i1 aKTyalIbHICTb.

Ouinka OOIPYHTOBAHOCTI HAYKOBHMX pe3yJabTaTiB  aucepramii, ix
JAOCTOBIPHOCTI TA HOBU3HHU.

HaykoBa HOBHM3Ha pe3yJbTaTiB AMCEPTALIMHOTO JOCHIJKEHHS CTOCYETHCS
HACTYITHOTO:
—  KomMO0iHari€er yiapTpa3ByKoBOi yaapHOi 00pOOKHU 3 BUKOPUCTAHHIM KepaMidyHUX
MOPOIIKIB Ta TEpPMIYHOI OOpPOOKM aBTOPY BIANOCS CHUHTE3YBATH KOMIIO3HUIIIIHE
MOKPUTTS Ha MOBEpPXHI TUTaHOBOro cruiaBy BT6 3 TpumapoBoio CTpyKTypolo, sika
CKJIQJIa€ThCS 3  YUIUIBHEHOTO IIapy TOPOIIKY, apMOBAHOTO  YaCTUHKAMU
MOAPiOHEHOTO MOPOIIKY MATPUYHOTO CIUIABY Ta 30HU Je(opMaliiitHOTo 3MIITHEHHS.
— 3anponoHOBaHUN MIAXiA J03BOJUB KapJAWUHAIBHO TMOJIMIIATA BJIACTUBOCTI
crutaBy BT6, 30kpema iHCTpyMEHTaIbHY TBEPAICTH (10 4-X pa3iB), KOSDIIEHT TEPTS
(y 2,5 pa3su) Ta omip okucHennwio (y 1,5 pasu). [lpu 1pomy mOKpamieHHs Omopy
KOpO31MHOMY pyiHYBaHHIO y cepeaoBuiii 3,5% NaCl nocsrae 6,5 pasis.
—  Bcranosneno daxropu, sxi 3abe3nedmsid 3pOCTaHHS MIKPOTBEPAOCTI JIaTyHi
JIC59-1 no S pasie micnsg Y3YO 3 mopomkom SiC: apMyBaHHS BHUCOKOMILIHUMH
YaCTMHKaMHM KapO1AHOTO TOPOUIKY, AMCIEPryBaHHS 3€peH Ta mnepedir (a3zoBux
MIEPETBOPEHb.
—  3acCTOCYBaHHSIM TOIEPEAHBOTO EJIEKTPOICKPOBOTO JIETYBAaHHS aFOMIHIEBOTO
crulasy  AMr6  tutaHoM  3HAYHO — MIABHUINEHO  €(QEKTUBHICTh  MOMAIBIIOL
YIBTPA3BYKOBOT yaapHOi 0OpoOKM 3aBAsSKM (POPMYBAaHHIO IHTEPMETANITHUX
BKJIFOYCHh HA OCHOBI YJIBTPAIUCIEPCHOI 3€peHHOi CTPYKTypH. PesyiabTaTom €
3pOCTaHHs A0 ~2,5 pa3iB NOBEPXHEBOI MIKPOTBEPAOCTI Ta 3aXUCHO1 €()eKTUBHOCTI BiJ
Kopo3ii y conmboBoMY po3uuHi 3,5% NaCl, mopiBHSHO 13 BUX1THUM CTaHOM.

OTpumaHni pe3yabTaTH Ta TIOJOKEHHS HAYKOBOi HOBH3HHU BiA3HAYAIOTHCS
BHCOKMM piBHEM mpodecioHanaizMy, OOIpyHTOBAHOCTI Ta IOCToBipHOCTI. [Ipo 11e
CBIJT4aTh HACTYITHI (PAKTOPHU:



— 6 myOuTikaIii y HaykoBHX BUIaHHIX Scopus (Q2-Q3): onpuitoHeHHS pe3y/IbTaTiB
y BHUJIAaHHSX, IO 1HACKCYIOThCS 0a3010 JaHUX SCOpUS, CBITYUTH MPO BUCOKY SKICThH
JlaHO1 HAYKOBOI pOOOTH Ta pEJIeBAaHTHICTh PE3yJIbTATIB,;
— y4acTh Y MIKHApPOJHMX HAyKOBHX KOH(DEPEHIISX: JOIMOBiAI HAa 7 MIKHAPOJIHUX
HAyKOBUX KOH(EPEHIISIX MIATBEP/KYIOTh aKTyaJIbHICTh, I[IHHICTh Ta JIOCTATHIO
anpoOOBaHICTh AaHOT pOOOTH Yy TTI00ATFHOMY HAYKOBOMY TOBapHCTBI;
— BUKOHAHHSI TUCEPTAIlli y paMKaxX HAIiOHATbHUX HAYKOBO-IOCTIAHUX POOIT, TAKHX
ak «HaykoBi ocHOBM MexaHOXIMIYHOTO Y3VYO-cHHTE3y 3HOCOCTIMKHX IOKPHUTTIB
KOHCTPYKIIIMHUAX CIUIaBIB aBIalifHOI TEXHIKWM JUIS TIIBUINEHHS BIACHKOBOI
CIIPOMOXHOCTI» (HOMep AepkaBHOi peectparii 0118U000220, 2018 — 2020 pp.) ta
«CTpyKkTypHO-(a30BI ~ MEXaHI3MH  KEpyBaHHA  KOMIUIEKCOM  TOBEPXHEBHX
BJIACTUBOCTEH KOHCTPYKIIWHUX 1 (YHKIIOHAJIBHUX CIUIaBIB KOMOIHOBaHHUMU
TEIJIOBUMU, HOHHUMHU Ta AePOopMaliifHUMH BILTUBaMU (HOMEP IE€PKABHOI peecTparlii
0121U109752, 2021 — 2023 pp.), DIATBEpIKYE 1i aKTYaldbHICTh Ta 30CEPEHKECHICTD
Ha MPAaKTUYHO 3HAYYIIMX aCMEKTaxX Ta aKTyalIbHUX MpoOJeMax MaTepiaio3HaBCTBA.
OTxe, MOXKHa BBa)KaTH, IO TOCTAaBJICHE B AHMCEpTaIlii HAyKOBE 3aBIAHHS —
BU3HAYECHHS CTPYKTYpHO-(pa30BUX CTaHIB, 5Kl 3a0€3MeuyloTh IMOKpAIEHHS
MEXaHIYHUX Ta KOPO31MHUX BJIACTUBOCTEHM MOBEpXHI cruiaBiB Ha ocHoBi Ti, Cu, Al,
MOBHICTIO BUKOHaHE, a JMCepTalliiiHa po0oTa € JOCTaTHhO BaroMMM BHECKOM [0
Cy4acHOT'O MaTepiaJio3HaBCTBA, SIK rajay3l HayKH.

Ouinka 3MmicTy auceprauii, il 3aBepUICHICTL Ta NOTPUMAHHS NPUHIHUIIB
aKaJeMi4HoI 100p0YeCHOCTI.

JHuceprariitaa podota 3100yBaua Morunka Bianguciaa BitanifioBuua 3a cBoimM
3MICTOM TIOBHICTIO BiamoBizae CraHgapTy BUIIOI OCBITH 31 CHEIIATbHOCTI
«132 Marepiano3HaBCTBOY» raiysi 3HaHb «13 MexaHiuHa 1HXKEHEPis» Ta HaMpsIMKam

JOCIIIKEHB BIJIMOBITHO /IO OCBITHBOI Mporpamu «MaTepiaio3HaBCTBOY.

3MiCT JucepTaiiiiHoi poOOTHM MOBHICTIO BIANOBIAA€ HAa3BI TEMH, BHCHOBKHU
MICTSTh apPryMEHTOBaHI TMOJIOXKEHHS IIOA0 HAYKOBOI HOBHM3HHM Ta Jo0pe
Y3TOJKYIOTBCS 13 TIOCTaBICHUMHU JUCEPTAHTOM 3aBJAaHHSAMU JOCITIKEHHS.

Juceprairisi € 3aBEpIICHOI0 HAYKOBOIO POOOTOI0 3a HampsMoM «IHHOBarliitHi
TEXHOJIOT1{ 1HXKEeHEep1i MOBEPXHI» 3 MEPEKOHIUBUM O0COOUCTUM BHECKOM 37100yBaya.

PosrnsnyBmm 3BIT MOAIOHOCTI 3a pe3yiabTaTaMU TEPEBIPKU TUCepTaIliitHOl
poOOTH Ha TEKCTOBI CHIBMNAJiHHSA, MOXKHA 3pOOMTH BHCHOBOK, IO JHCEpTaIliiiHa
pobota Morunka Bnanucnaa BitaniiioBudya € pe3yiapTaToM MOro CamMOCTIMHHMX
JOCIIKEHb 1 HE MICTUTh eJleMeHTIB (Qanbcudikamii, xommiasamii, (adpukarii,
Iiariaty Ta 3amno3uydeHb. BuUkopucTaHi 17€i, pe3yJabTaTH 1 TEKCTH IHIIUX aBTOPIB
MaloTh BIJNOBIJHI TOCWIAHHS Ha JiTeparypHi mkepena. OTxke, JOTPUMAHHS
MIPUHITUIIIB aKaJIEMIYHOI JOOPOUYECHOCTI HE BUKIIMKAE CYMHIBY.



MoBga Ta cTH/Ib BUKJIQJE€HHS pe3yJibTaTiB

HucepramiitHa poOoTa HamucaHa YKPATHCHKOI MOBOKO 13 BHKOPHUCTAHHSIM
yCTaJIEHOI HAyKOBO-TEXHIYHOi TepMiHojorii. CTpykTypa aucepTailii BHOyaoOBaHa
JIOTIYHO, M0 cHOpuse i1 CHOPUUHATTIO SK TOCTIOBHO, HAOYHO Ta JIOKa30BO
BUKJIaJICHOMY MaTepiany.

Jucepraiiisi MICTUTh BCTYI, 9 pPO3AUIIB, BUCHOBKH, CIHCOK JIITEpaTypu Ta
J0JJaTOK 3 OMyOJIKOBAaHUMH 3a TeMOo aucepTamii npausmu (13 mparis). 3aranbHuii
oOcar aucepraiii ckiaamgae 172 cropiHkw.

VY BeTyni oOTpyHTOBaHO OCHOBHI MPUYWHH, SKI 3yMOBUJIM HEOOXITHICTH TaHOT
pobOTH IS BUPIIIEHHS BaXJIUBHX MPOOJEM  MaTepialo3HABCTBA,  YITKO
chopMyIbOBaHI T'OJIOBHI IIUTI, 3aBIaHHA Ta (POKyC JociiKeHHs. BkazaHo KOMILIEKC
BUKOPUCTAaHUX €KCIEPUMEHTAIBHUX METOJIIB Ta MIJKPECICHO 3B'SI30K JUCEPTALIHOT
po0OOTH 3 aKTyaIbHUMU HAYKOBUMH TeMamu (2 neprKaBHI HAyKOBO-JIOCIIHI pOOOTH).
ChopmynboBaHO KJIFOUOBI aCMEKTH HOBATOpCTBa PoOOTHM (HAYKOBOI HOBHU3HH) 1
MO>KJIMBOCTI il MOMANBIIOr0 MPAaKTHYHE 3aCTOCYBaHHS (4 IMYyHKTH) Ta TOBEIEHO iX
IIHHICTh Uil mpomucioBocTi. Hamano iHdopmaliiio CTOCOBHO ampoodariii  Ta
IIPE/ICTABIICHHS PE3YyJIbTaTiB JIOCHIPKEHHS, a TaKOXX 3a3HA4Y€HO OCOOMCTHI BHECOK
3100yBaya.

AHani3 BuleHaBeneHO1 1H(OpMaIi 103BOJISIE CBIAUWTH, MO0 3700yBau OpaB
MOBHOI[IHHY Y4acTh Ha KO)KHOMY €Tarll JOCHIKeHHs: (hOpMyITIOBaHH1 METH, ITIJIeH Ta
3a/a4 AUCEPTaIliHOI POOOTH, pO3pOOIll KOMOIHOBAHMX METOJUK Ta iX 3aCTOCYBaHHI,
BUTOTOBJIEHHI 00’€KTIB JOCIIPKEHHs, IUIAHYBAaHHI Ta MPOBEACHHI E€KCIIEPUMEHTY,
y3arajbHEHHI Ta aHaji3l JaHUX, a TaKOK (POPMYBaHHI BUCHOBKIB LIOJI0 OTPUMAHHUX
pe3ynbTaTiB, MIATOTOBII HAYKOBUX CTATEH Ta y4acTi y MIKHAPOJHUX KOH(PEPEHITISX.

Y nepmomy po3aiii aucepTaiiiHoi poOOTH MpPOBEACHO TIMOOKHI aHali3
HAYKOBUX JDKEpe, IKUM pO3KPUBAE CyUYaCHUM CTaH Ta MPOOIeMaTUKy BUKOPUCTAHHS
METO/IB 1HTeHCUBHOI TutactTuuHoi nedopmartii (II1[1) ayis mokpaimieHHss MeXaHIYHUX
BJIACTUBOCTEN METaJeBUX CIUIABIB. Y JTAHOMY PO3JLII PO3KPUTE MUTAHHS BHUBUYEHHS
BIUIMBY PI3HMX MapaMeTpiB Ha CTPYKTYpHO-(a30B1 CTaHU Ta BIACTHUBOCTI MOBEPXHI
cruaBiB Ha ocHOB1 Ti, Cu, Ta Al mig yac IITJI. Kpim Toro, po3riissHyTi MOXJIHBOCTI
CTBOPEHHS  KOMIIO3MIIIMHMX a00  3aXMCHHUX TIOKPUTTIB 3a  JIOIIOMOTOIO
YIBTPA3BYKOBUX TEXHOJIOTIHM, CIPSMOBAHMX HAa BIIOCKOHAJICHHS MaTepialliB IS
aBlaliifHOi, CyaHOOYMIBHOI MPOMHUCIOBOCTI Ta IHIMX raigy3ei. Takox
BHCBITJIIOETBCS MpoOIeMa HEAOCTaTHBOI KIIBKOCTI JOCHTIIKEHb, 30CEPEKCHUX Ha
CHUHTE31 MOKPUTTIB 3a jgomnomoroto IITJ] Ha moBepxHI KOJIBOPOBHX CILIABIB, IO €
KJIFOYOBUM aCIIeKTOM JaHOI AMCEPTAIiiHOT POOOTH.

Y apyromy po3aijai nomaHo iHdopMalliio 1010 OCOOJMBOCTEH MPOBEICHOTO
EKCIIEPUMEHTY Ta pO3pOOJEHUX METOAWK CTBOPEHHS 3aXHUCHUX KOMITO3HMIIIHHIX
MOKpUTTIB. Takok JACTalbHO ONHCAHO OO0'€KTM Ta METOAM  JOCIIKCHHS
BracTuBocTed. OOIpyHTOBAaHO BUOIP KOHKPETHUX 00'€KTIB JOCIHIKEHHS Ta METO/IB



ix oOpoOieHHs, a caMe Takux SK YyJIbTpa3ByKoBa, TepMiuHa 00poOka 1
€JIEKTPOICKPOBE JieryBaHHs. JleTaabHO BKa3aHO (hi3MKO-TEXHOJIOT1UHI MapamMeTpu AJis
KOXKHOTO 13 METOIB Yy Iiporecax oOpoOKu-mociikeHHs. OnucaHo KIHOYOBI
0COOJIMBOCTI Cy4YaCHUX METOJIB JIOCIIJIKEHHS BIACTUBOCTEN Ta CTPYKTYPH, TAKUX SIK
PEHTIeHOCTPYKTYPHHUI aHalli3, eJeKTPOHHA MIKPOCKOIIs, JIOPOMETPis, MIKpPO- Ta
MaKpOTPUOOJIOTI4HI BUIIPOOYBaHHS 1 KOpo3iiiHi TecTu. OCOoOIMBHI aKIIEHT 3p00JIeHO
Ha BUMIPIOBaHH1 3HOCOCTIHKOCTI Ha MIKPOTBEPIOCTI.

Tperiii po3ain npucBsueHuit BHBYEHHIO BIUMBY Y3YO 3 jpolaBaHHAM
npidHoucnepcHUX MOpomkiB o-SizNg, B-SisNg Ta Al,O3 Ta mogabIuM TepMIdHHM
BIUTUBOM HAa KOMIUIEKC BJIACTUBOCTEH TMOBEpXHI THUTaHOBOro crjaBy BT6.
Posrnsnarotees mporecu Ta 0co0auBOCTI (hOPMYBaHHS MIKPOCTPYKTYPH, XIMIYHOTO
Ta ($a30BOro CKJIAIY, MOPCTKOCTI MOBEPXHI CHMHTE30BaHMX MOKPHUTTIB (1. 3.1-3.2),
iXHbOI TOBHIMHU Ta TEPMIUHOI cTaOULIbHOCTI (1. 3.3). 3HayHy yBary MOpUALICHO
MIpoIIECaM BUCOKOTEMIIEPATYPHOTO OKMCHEHHS TpU KoMOiHOBaHOMY BIUIUBI Y3VYO Ta
TepMiuHOi 00poOKM (1. 3.4) i3 BH3HAYCHHAM KIHETHKH IMX mporeciB (m. 3.5).
3a3HayaeThCs, MO0 IMIBUJKICTh OKHMCHEHHS BHUXIIHOrO Ta MojaudikoBaHoro Y3YO
3pa3kiB  BT6 omucyerbcsi mnapabOIiYHUM 3aKOHOM 3 €HEpri€lo  aKTUBAIlli
256 x/[»x/mMomb Ta 264 kJI>x/MoJIb, BITIOBIIHO; JIOBXXKUHA AU(QY31HHOTO NMIIAXY aTOMIB
KHUCHIO TICIs1 0OOPOOKH 3MEHITY€EThCSA Ha MOPsA0K BenurHU (42 MM mipoTu 400 MKM,
BiamoBigHO). Kopo3siliHa CTiMKICTh JedopMamiiHuX KOMIIO3UTIB, CHHTE30BaHHUX
KOMOIHOBaHUM JepopMaliiHUM Ta TeIJIOBUM BIUIMBOM (1. 3.6), a TakoxX
XapaKTePUCTHKU Ta MEXaHi3MH 3HOMyBaHHS (1. 3.7) JOKJIagHO OOTrOBOPIOIOTHCA 1
MPEACTABIISIIOTh BaroMy MPaKkTUYHY LIHHICTh. [HCTpyMEHTalIbHA TBEPAICTh 1 MOIYJIb
MPYXHOCTI 3aXHCHOTO KOMITO3UTHOTO MOKpUTTS Al,O3 BIAMOBIAHO JOCATAIOTH
12,8 I'lla Ta ~170 I'Tla, mo BTpuui Ta Ha ~50% BHUIE, HIK U1 BUXITHOTO CIUIaBY
BT6; xoedimienT TepTs 3MeEHIIYEThCS YNpoaoBk ~30 HUKIIB BUMPOOYyBaHb B
~2,5 pa3u, a BTpaTH maTepially Ha 3HOITyBaHHS — B ~20 pasiB. Cnij BiAMITUTH, IO
MIPE/ACTABIICHI PE3YJNbTATH MAKPO- Ta MIKPOTPUOOJOTIYHI BUIIPOOYBaHb, 103BOJIMIM
aBTOPy HaJaTH TPYHTOBHI TMOSCHEHHS MEXaHI3MIB 3HOIIYBAaHHS Ta TMOSCHUTH
BUSIBJIEHI OCOOJIMBOCTI 3MIHM MEXaHIYHUX BJACTUBOCTEH, BIUIUB MPOIECIB
OKHMCHEHHS Ha TOBEPXHEBE 3MIIHCHHS BHACHIJIOK 3aCTOCOBAHUX KOMOIHOBAaHHX
MeToiB 00poOkH (11. 3.8).

Y derBepTOoOMy PpoO3diJii TIpeACTaBICHI pPE3ylbTaTU JOCTIIHKCHHS (Pa3oBOTO
CKIIaZly Ta CTPYKTYpHUX ocoOnuBocTe moBepxHi JaryHi JIC59-1 micns
yJIBTPa3BYKOBOI YJIapHOi 00pOoOKHU 3 oAaBaHHAM JpiOHOIMCTIEpCHUX MopouKiB SiC
ta Al,O3, a TakoX Micas TEPMIYHOTO BIUTMBY. OnrcaHo po3po0IieH] Ta BIIOCKOHAIEHI
METOJIMKHU YJIbTPa3BYKOBOI'O YAAPHOIO 3MIIIHEHHS JIATyH1, BIJ3HAYEHO, 1[0 3arajibHa
TOBIIMHA CHHTC30BAaHUX 3aXMCHUX KOMIIO3UTHUX ITOKPUTTIB 13 TOKpAIICHUMHU
MEXaHIYHUMHU XapaKTePUCTUKAMU CTaHOBUTH Tpubau3Ho 500 mkm (m. 4.1). Brums
MexaHiuHOro jeryBaHHs nopomkamu Al,Oz ta SiC (pi3HUX (pakiiiil) Ha KUTbKICHHIMA



dazoBwmii cknax naryHi JIC59-1 y BuxigHomy crani ta micis Y3YO npeacraBieHuil B
n. 4.2, 0COOMMBOCTI CTPYKTYpOYTBOPEHHS, 3MIH XIMIYHOTO ckiaxy — B m. 4.3, a
MOp(doJoriyHl 0cOOJIMBOCTI OBEPXHI JIaTyH1 micig moaudikauii — B 1. 4.4. Cepen
KJIFOUOBUX BHCHOBKIB, SIKI € BOKJIMBUMU JJI1 HAYKU Ta MPAKTUKU, BApPTO BIA3HAYUTH,
10 3pOCTAaHHS MIKPOTBEpAO0CTI oBepxHi JiatyHi1 JIC59-1 BinOyBaeThCsi MpUOIU3HO B
Spasie (mo 6,7 I'Tla) micas ymbTpa3ByKOBOi yaapHOi OOpoOKHM 3 TOJaBaHHSIM
nmoporky SiC y TOpIBHSHHI 3 TOYAaTKOBUM CTaHOM. YacTKOBe MOAPIOHEHHS Ta
BTIJICHHSI TIOPOIIKIB JI0 TPUIIOBEPXHEBUX IIApiB JIATyHI BHACHIJOK 1HTEHCHBHOI
mwiacTuyHoi nedopmarii, cipuunaeHoi Y3V O, 00yMOBIIOIOTh IPAJAIEHTHY CTPYKTYPY
CUHTE30BAHMX MOKPUTTIB: YUIUIIbHEHUH 1Iap MOPOILIKY TOBIIMHOIO 0113bko 100 MKM;
MaTPUYHUN CILJIaB, 3MIITHEHUI YaCTUHKAMHU MOPOIIKY, TOBIIUHOIO A0 150 MKM.

VY n'aromy po3auii mpenactaBiieHl pe3ysbTaTh aHaji3y CTPYKTYpHO-(Pa3oBUX
CTaHiB Ta (PI3UKO-MEXAHIYHUX XapaKTEPUCTUK MOBEPXHI aJTIOMIHIEBOTO ciuiaBy AMro6
micis  Woro  enektpoickpoBoro jeryBanHs TuTaHoM (ElJIy) Ta momambimoi
yIBTPa3BYKOBOI yJlapHOi 0OpoOKU. BUCBITIEHO XapakTep 3MiH MIKPOTBEPAOCTI MiJ
niero Y3YO Tta koMOiHOBaHOi 00poOku (m. 5.1), ocobmmBocTi (QopMyBaHHS
MIKPOCTPYKTYPH BHACIIJIOK CTBOPEHHSI 3axUCHOro MOKpuTTsA (1. 5.2). Takox
BCTAHOBJICHO OCHOBHI 3aKOHOMIpHOCTI AU(Y31MHUX TpoleciB Ta (Pa3zoBUX 3MIH Y
MOBEpPXHEBUX Mapax cmiaBy AMr6 (m.5.3-5.4), mo 3a0e3meuyroThCsi 0OpaHUMHU
peXuMaMu JIETYBaHHS Ta YJIbTPa3BYKOBOI yJapHOi OOpoOkH. [HTEHCHBHICTh
sminHeHHst micas EUly + Y3VO 3poctae maiixke BTpuul mopiBHsiHO 13 Y3VYO Ta
ckianae 13,6 MIla/mkm Ta 33,2 Mlla/mkmM, BianoBinHO. Takok OOroOBOPIOIOTHCS
NPUYMHA 3HAYHOTO IIJBHUINEHHS KOPO3iiHOI criiikocti (1. 5.5) — QopmyBaHHS
IPaJIIEHTHOTO 3aXHWCHOTO MOKPUTTS, OIMOJAIBHOI CTPYKTYPHU 3 YJIbTPAAUCTIEPCHUMHU
3epHAaMH Ta 3HAYHOI KIJBKOCTI OKCHJIHUX BKJIIOUCHB. 3aXMCHa €(PEKTHBHICTH BiJ
KOpo3ii (omip KOpoayBaHHIO) micis komoOiHoBaHOi 00poOku ElJIT + Y3VO 3poctae
Ha 26%, MOPIBHSAHO 13 BHUXIJIHUM CTaHOM. BaXJMBO, IO 1 y JaHOMY BHITQJKy
CUHTE30BAHE TMOKPUTTS Ma€ TpPaJl€EHTHY CTPYKTypy: 1) OKcHIHa TIUTiBKa, WIO
npejacTtaBieHa aHatazoM 110, abo OJM3BKMM 32 CTEXIOMETPIEID  OKCHUIOM,
2) tBepamii pozumH Ti-Al, 3) mapyBaTta 1utiBka 3 okcuuiB amomidiro Al,Oz; Ta
anatazy Ti0,, 4) o6macth nedopmariiiHoro 3MIITHEHHS.

Hucepraiiitaa po6ota oopmiiera BiamoBigHo 10 BuMor Hakazy MOH VYkpaiau
Bix 12 ciuns 2017 p. Ne 40 «IIpo 3aTBepmkeHHs BUMOT 10 O(OPMIICHHS JUCEPTAIIIi».

OnpuwiroaHeHHs pe3yJIbTATIB JUCepPTaAliiHOI po00TH

HaykoBi pesynpTatu aumceprarlii BHUCBITJICHI y 6 HayKOBUX MyOiKaIisax
3mo0yBava, cepell SKHUX: 5 CTaTell y HAyKOBUX BHWIAHHAX, BKJIIOYCHHX Ha ATy
omyOIKyBaHHS [0 TEpeiKy HayKoBUX (paXOBHX BHJAaHb YKpainu, 6 craredd y
NepioMYHUX HAYKOBHUX BUJAHHSX, MPOIHJAEKCOBaHUX y 0a3ax nanux Web of Science



Core Collection Ta/abo Scopus, 3 sikux 6 craTeil y BUJaHHIX, BITHECEHUX J0 IPYTOro
— tpethoro kBapTwiiB (Q2—Q3) BigmosigHo Ao knacudikarii SCImago Journal and
Country Rank a6o Journal Citation Reports; O maTeHTiB Ha BUHaxij, IO MPONIILIA
KBaTi(iKaliiHy eKCIepTHU3y Ta Oe3MOCepeIHbO CTOCYIOThCS HAYKOBUX PE3YJIbTaTIB
muceprainii; 0 maTeHTiB YKpaiHu Ha KOPUCHY MoAelb; 0 0AHOOCIOHMX MOHOTrpadii,
mo pekoMeHmaoBaHi A0 apyky Buenoto pamoro KIII im. Irops Cikopcbkoro Ta
NpoHIIN perieH3yBaHHs. Takox pesynbTaTu aucepranii Oynu ampoOoBani Ha 7
HAyKOBHX (haXxOBUX KOH(EPEHIIISAX.

Huceprarrisi 3m00yBadya HE MICTUTh €JIEMEHTIB Iulariaty 4u (ambcudikaiii, a
CXOXICTh TEKCTY 3 BIIKPUTHMH JHKEpellaMH € MiHIMaJIbHOI. Bci OCHOBHI HayKOBi
pe3yJbTaTH, MPEACTaBICHI B JWCEpTAIiiHIA poOOoTi 3100yBaya, IOBHICTIO
BiIoOpakeHO B IOro HaykoBMX IyOnikalisX. IX BHCOKHMil piBeHb O0OYMOBJIEHHUIA
HaJICKHICTIO HAYKOBO-TIEPIOJIUYHUX BHJIaHb, B AKUX OITyOJIIKOBAHO CTATTI 3400yBaya,
710 IPYroro-TpeTboro KBapTHUJIIB.

HepnoJuiku Ta 3ayBaskeHHsI 10 JUCEPTALiHOI pO0OTH.

He 3Bakaroun Ha BUCOKHUH 3araJibHUN pIBEHb MPEJCTABICHOI AUCEpTallli, BOHa
He T1o30aBlieHa TEBHUX JUCKYCIMHUX MOMEHTIB, Kl MOTPEOYIOTh J0JIaTKOBOIO
YTOYHEHHS:
1. Jlns Bumaaky TtutaHoBoro crmaBy BT6 BumpoOyBaHHA Ha 3HOCOCTIHKICTh
MPOBOJIMJINCH Y KBazicTaTUuHOMY (puc. 3.24, a) Ta nuHamiuHoMmy (puc. 3.24, 0)
pexumax (c. 108), aime B METOOWYHINA YacTUHI pOOOTH MPO L€ HE 3ragyerbcs. Y
tabn. 3.7 (c. 110) HaBOAATbCS XapaKTEPUCTUKHU 3HOILIYBAHHSA 3a PI3HUX YMOB
JOCIIKEHb, Y TOMY YHCII JIlaHI CKJIEPOMETpIi, ajie TPYHTOBHOTO TOPIBHSIHHS IUX
JaHUX HE MPOBENIECHO.
2. Bukopuctanns mnopomky SiC 103BOJII€ OCATTH MaKCHUMaJIbHOTO €(eKTy
sminHeHHs1 JaTtyHi JIC59-1 y ~5 paziB, 3HayeHHS MIKPOTBEPAOCTI CKJIalal0Th
~5,65TTla ta ~6,7 I'Tla gna ¢dpakmiit 28 mxkM—40 MM Ta 160 MkM—200 MKM,
BIAMOBIAHO (puc. 4.1, c. 124). A sxi 3Ha4eHHS] MIKPOTBEPAOCTI AJIA 1HIIUX (paKiii
MOPOIIKY, PO3MIP SKUX 3HAXOIAThCA Yy mMpoMikKy Mk 20 Ta 200 mxm? HeoOxigHO
Oys0 O TOSICHUTH TaKW CYTTEBUU PO3KHI IBOTO IMapaMeTpy 1 YMM came BiH OyB
oOymoByIeHU. MOXIMBO aBTOp MPOTHO3YBAB, IO 3aJIEKHICTH BJIACTUBOCTEU BIJ
po3Mipy TIOpOIIKYy Oyne JiHIHHOI? SIKIIO BCe K Takd Taki JOCITIHKCHHS
MPOBOAMIIUCS, TO YOMY BOHH HE MPEICTaBICH1?
3. B po3naini 3.5. «KiHeTHKa OKMCHEHHSI IPUIIOBEPXHEBUX I1apiB BHACIIIOK ¥Y3YO»
(c. 99) HaBeeHO cXeMATHUYHY OYOBY KOMIIO3MIIIMHOTO MOKPUTTS (puc. 3.17), onHak
HEJIOCTAaTHHO HAOYHWUM BHTIJISIIA€ CIIBCTABJICHHS i€ MOEII 3 €KCIIEPUMEHTATbHUMHU
naHuMu. [lepexkoHNIMBUX TOSCHEHh CamMe TAaKOi CTPYKTYpH HE HABOAUTHCS. Tomy
Oys10 O JOILIIBHO HA/IATH MOSICHEHHS B TEKCT1 pOOOTH.



4, B Tekcti poOOTHM HE HANAEThCA TOSCHEHb 3 SKUX MIPKYBaHb MICHA
€JIEKTPOICKPOBOTO JIETYBaHHSI TUTAHOM aJIlIOMIHIEBOTO CIUIaBy AMI6 3aCTOCOBY€ETHCSA
KOHTaKTHO-3CYBHA CXeMa yJapHOI0 HaBaHTaXXEHHA 3aMicTh ctatuyHoi. Kpim Toro, B
n. 5.1 3a3HavaeThcs TUTbKM aMIutiTyna Ta yac Y3YO (c.139), a cxema i cepenoBuiie
0o0OpoOKM B3araji He BKa3aHi, 110 BUMara€ MOBEPHEHHS A0 C. 59 s  3’gaCyBaHHS
IIHOTO TTUTAHHS.

5. B mynkri 5.2 «Oco6mmBOCTI BITMBY KOMOIHOBAHOI 0OPOOKM Ha MIKPOCTPYKTYPY
MOBEPXHEBUX IapiB» Ha pucyHky 5.2 (c.142) mnpeacTaBiIeHO pe3yIbTaTH
TPAHCMICIMHOI €MEeKTPOHHOI MIKPOCKOMIi AJii TMOBEPXHEBHUX MIApIiB ATIOMIHIEBOTO
crutay AMI'6. Ha moro nymKy, [Uisi TOBHOTH KapTUHU CTOCOBHO 3MiH (ha30BOToO
CKJIaJly JOIIBHO OyJi0 O MPOBECTH PO3MU(POBKY €JICKTPOHOTpaM Ta MiATBEPAUTH
(dbopMyBaHHS IHTEPMETAJIJIB Ta OKCUJIIB, TIPO AKi HAETHCS Y HAYKOBI HOBU3HI.

Y poboTi JAONyHIEHO TaKOoX JIeKUIbKa  CTUJIICTUYHUX  OrpixX. Tak,
CIIOCTEPITraloThCsl MOPYLIEHHS MyHKTYyallli, HAIPUKIaa, Ha C. 5 «Yci pe3yiabTaTH, 10
BUHOCSTHCA Ha 3aXHUCT € HOBUMH» Ta Ha c. 27 «[lns mpuknany y poOoOTi...» He
BHCcTadyae KoM, Ha c¢.31, 32 mnpm mosHadeHHi XimigHoro ckmamy (CuCszSny,
CuPbySnyy, CuPbySn, ta CuPb24Sn) He 3acTOCOBaHO HIDKHIM peEricTp, He
yHI()IKOBAaHO MapKyBaHHS CIUIaBIB y JTepaTypHOMY OrJsiai, Ha c.50 BiacyTHI
MOSICHEHHS Ha pucyHKax 2.1, 6 Ta 2.1, B To1110.

Bkazani Hemoniku HE MamTh OPHUHIIMIIOBOTO  XapakTepy, TOMY HE
MPUMEHINYIOTh 3arajbHOi TMO3UTHUBHOI OLIHKH BHKOHAHOTO JOCITIIKEHHS, HOTO
TEOPETUYHOT Ta MPAKTUYHOI 3HAYUMOCTI.

BucHoBoKk npo agucepramiiiny po6oty

BBaxkato, mo mucepraiiina pobora 3m00yBada crymneHs JHokTopa dimocodii
Morunka Brnagucnasa BitaniiioBuua Ha Temy «MexaHiuHI Ta KOPO3iKHI BJACTUBOCTI
KOMIMO3ULIMHUX TMOKPUTTIB, CUHTE30BAHUX YJIBTPA3BYKOBOIO YJIApHOI 0OpOOKOIO
cruiaBiB Ha ocHoBl Ti, Cu, Al», BUKOHaHa Ha BHCOKOMY HAayKOBOMY pIBHI, HE
MOPYIIy€E TPHUHIMIIB aKaJAeMIdYHOI JOOPOYECHOCTI Ta € 3aBEPIICHUM HAayKOBUM
JOCIIJKEHHSIM, SIKE 32 CYKYIHICTIO TEOPETUYHHUX 1 MPAKTUYHUX PE3YJIbTaTIB CIPUSE
PO3B'SI3aHHIO BEJIbMH BaXKJIMBOTO JIsi ramy3i 3HaHb «13 MexaHiuHa 1HXEHEpis»
HAayKOBOTO 3aBiaHHs. JluceprarmiiiHa poOOTa 3a aKTyalbHICTIO, MPAKTUYHOIO
IIHHICTIO Ta HAYKOBOK HOBH3HOKIO TIOBHICTIO BIJMOBiJIa€ BUMOTaM YHHHOTO
3aKOHOJIAaBCTBA YKpaiHu, mo mnepenbadedni B 1. 6-9 «llopsaky mnpucymkeHHs
cTyneHs JTokTopa (itocodii Ta ckacyBaHHs PIIICHHS Pa30BOi CIeIiaai30BaHOI BUYESHOT
paaM 3akiaqy BHUIOI OCBITH, HAyKOBOi YCTaHOBU MPO TMPHUCY/DKCHHS CTYICHS
noktopa ¢inocodii», 3aTBepkenoro Ilocranororo Kabdinety MinictpiB Ykpainu No
44 Bin 12 ciunsg 2022 p.



3n06yBay Moruiko Bnaaucnas BiTanifioBud 3aciyroBy€ Ha IpPUCYIUKEHHS
cTymenst noktopa @inocodii B ramysi 3HaHp «13 MexaniuHa iHmKeHepis» 3a
crnienjanbHicTIO « 132 MaTtepiano3HaBCTBOY.
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