PELLEH3IsA

odiiiiHoro pelieH3eHTa Ha aucepraiiiiHy podoty Bacuibuyka Onekcanapa CepriiioBuua
«Bu3HayeHHs BIUTMBY BMICTY aiMa3iB B KOMIO3HIIMHMX aIMa30BMiCHUX Marepianax, IIo
OTpPHMAHI  €NeKTPOCTIKAHHAM, Ha 3HOCOCTIMKIiCTh  (yHKLIOHATBHHX eJIEMEHTIB
MOPOJOPYHHIBHUX IHCTPYMEHTiB» Ha 3100yTTs CTyNeHs JOKTopa ¢binocodii 3a
crenianbHicTio 132 MaTepiano3HaBCTBO

AKTYaJbHICTb TEMH

Komnosuiiiini anva3zosMicHi Matepianu (KAM)3 mMeTasieBoro 3B’A3K0K0 € OJHI€H0 3
OCHOBHHMX TPyl MaTepialiB y raiuysi CTBOPEHHs TMOPOAOPYHHIBHUX iHCTpYMEHTIB, a
JIOCITI/DKEHHS 1X BIACTMBOCTEM Ta MeXaHi3MiB 3HOLIYBaHHs € BaXJIMBUMHU HAyKOBHMMH Ta
npakTHYHUMHU3aa4aMu. JIocmiUKeHHs BIUIMBY CKJIAJOBUX CTPYKTYpH Ha 3HOCOCTIHKICTb
KOMITO3ULIHHUX MaTepiajliB 1bOr0 KJacy € KAIOYOBOKO MPo6JeMOI0 [Uls MOKpalleHHs X
BJIACTHBOCTEH Ta e(peKTMBHOIO 3aCTOCYBaHHsI B MipHMYil MPOMHKCIOBOCTI.

3nococTiiikicts KAM 3anexuth Big 6aratbox (akTopiB, TakMX sIK pO3Mipu Ta
KOHLIEHTpALisi 3epeH anMa3y, THCK Ta TeMIlepaTypa MpH CliKaHHi, TPUBATICTE BUTPUMKH
ta inmi. OuiHIOBaHHA 3HOIIYBaHHA TaKMX MaTepiamiB 3a3Buuail 0OMeKyBaIoCh
BU3HAYeHHSM BTpaTH Mack KAM aGo BHCOTH 3HOCY pOOOYOro ajiMasHoOro Iapy
(YHKIIOHAJBHOTO ~€JIeMEHTY MOPOJOPYHHIBHOIO iHCTPYMEHTY, OJHaK caM TMpoLec
3HomyBaHHs KAM BHBYeHMi HEJOCTaTHbO, 30KpeEMa eJIeKTPOCNEHYEHHX alIMasHHUX
KOMITO3UTIB HE JOCi/KyBanuch 30BciM. ToMy ZOCITiKeHHs, CIPSAMOBAHI Ha BU3HAYCHHS
3aKOHOMIPHOCTi ~BIUTMBY 3€PHMCTOCTI Ta KOHUEHTpalii —anmasis KOMITO3U LI THUX
QJIMa30BMiCHHX MaTepiajiB 3 METAIEBOIO 3B’ S3KOI0 HAa iIHTEHCUBHICTD iX 3HOLIYBAHHS MpH
pyiiHyBaHHI TpChKOi NIOPO/IM € aKTyallbHUM.

Ouinka 3micTy podoTH

Oébcaz | cmpykmypa oucepmauyii. Jlucepraniiina po6oTa CKIafaeTbes 3i BCTYIY, 5
pO3/iJIiB, 3araJbHUX BHUCHOBKIB, CIIUCKY BHKOPMCTaHMX JUKEpel Ta noxaatkiB. Pobota
imoctposana 21 Tabnuusmu, 51 pucynkamu. CIMCOK BUKOPHCTaHMX JUKepen MiCTHTh 133
HaiiMeHyBaHHs. PoGota BuKiIajeHa Ha 185 cTOpiHOK.

Y 6cmyni npoaHanizoBaHO CTaH HayKOBOI MPOOIEMH, 06IPYHTOBAHO aKTyalbHICTh
JHcepTaliiiHoi po6oTH, cHOPMyIBOBAHO METY Ta 3aadi AOCIIDKEHHS, HAYKOBY HOBU3HY
Ta MPAKTHYHY LIHHICTh OJEPXKAHUX Pe3yNbTaTiB, TIOKa3aHO 3B’A30K PoOOTH 3 HayKOBHUMH
MporpaMaMy, HaJ[aHO PeKOMEHZALli i3 3aCTOCyBaHHs MaTepiailiB AMCEpTaLlil, NoKa3aHHH
0co6UCTHIT BHECOK 37100yBaya, HaBeJEHO BiZOMOCTI MPO anpoballito pe3ysbTaTisB poboTH
Ta myOmikauii.

[lepumii po3ain po6otu «Q2180 00CidNCeHb 3 MEXHON02ii e1eKMPOCHIKAHHA,
mepma ma 3HOWYGAHHA KOMROUWINHUX QIMA306MiCHUX mamepianie». B upomy
pO3/1ii aBTOp BMCBITIIOE CydacHe ySBIGHHS MPO TEXHOJOTII CIiKaHHS KOMITO3ULIITHUX
AIMa30BMICHIX MaTepiamiB [isl IOPOAOPYMHIBHUX IHCTPYMEHTIB Ta METOAM AOCII/DKSHHS
3HOLLYBAHHS KOMIO3MIIHHUX a/IMa30BMICHHX MarepialliB. PO3r/ISHYTO OCHOBHI acmexTH,
AKi BIUIMBAIOTH HA 3HOLIYBAHHS 3B’A3KM, aiMa3iB Ta B L{JOMY aIMa3HHX KOMIIO3HTIB.
OnHcaHo OCHOBHI IepeBaru Ta HelOJiKM METOIB CIiKaHHA KOMMO3MUIHHUX Marepiaiis
Ta 0BpaHO B MONANBIIOMY HAMGLIbLI ONTHMATBHMH JUIA CMKaHHS KOMIIO3HLIHHUX
aJIMa30BMIiCHUX MaTepiajiB Ha OCHOBI MeETAleBHX 3B’fA30K, METOA pe3UCTHBHOIO



eniekTpocnikanHsa.  OXapakTepu30BaHO  OCHOBHI  BMAM  3HOCY  KOMIIO3MLIMHUX
aIMa30BMICHUX MaTepiajliB, NPUYMHYE BUHHKHEHHS Ta METOH HOTO MOTepeIKeHHS.

Y apyromy poszini «Memoou docnidscennn enracmugocmeii KOMRO3UUiHUX
AIMA306MICHUX Mamepianie» ONUCAHO OCHOBHI METOMH, sKi BHKOPHMCTOBYBAIHCH IS
JIOCIIPKeHHSl MaTepiaiB.

B tpetbomy posaini «Enekmpocnikanns gpynkuionansnux enemenmie 3 KAM na
Memanesii 36’A3yi» HaBEEHO OCHOBHI MapaMeTpH sl eeKTPOCIiKaHHS 3pa3KiB Ha
OCHOBI MeTaseBoi 3B’s13kM Ni-Sn 3 pi3HOI KOHUEHTpALI€O Ta 3ePHUCTICTIO a/IMas3iB, AKi
3a0e3MeyyioTh CIiKaHHS TNPAKTHYHO Oe3MOPHCTHX KOMIO3MUIHHMX MaTepiaiB, sKi
A03BOJIAIOTE OTPUMATH 3pasku HeoOXiaHoi minbHocTi. ITpoBeneHo amaniz cTpykTypw
38’513k KAM. TloGynoBaHa MaTeMaTH4YHa MOJE/b HANpYKEHOrO CTaHy 3epHa anmasy y
38’31 KAM npu B3aemoziii 3 ripchkoio MOPOZOK B yMOBAaX ilealbHOTO KOHTAKTY.
Hocnimxkeno BIIMB MOKPUTTIB  Kapbigy XpoMy HaHeceHmii PVD-metomom Ta
IPaHyJIbOBAaHOTO XpOMY Ha ajMa3d Ha TeIUIONPOBIAHICTh, BCTAHOBIIEHO, IO HaHECEHEe
MIOKPUTTS KapOidy XpoMy MOKpalilye TeIIonpoBiaHicTs Ha 10%.

Y dersepromy posuini  «Jocaidxucennn  inmencusnocmi  3nowyeanus
pynryionansnux enemenmie 3 KAM» nocnimxysanuch BIUTHB BMICTy aiamasis, a came
KOHLEHTpauii Ta 3epHUCTOCTi anmasiB KAM Ha iHTeHCHBHiCTBH 3HOIIYBaHHS. BBeaeHo
HOBE MOHATTS CTYNiHb apMyBaHHS aiMa3aMH, sike 00’€IHANO [Ba OKpeMi mapameTpu
KOHLEHTpALII0 Ta 3epHUCTICTh anMa3iB. CTymiHb apMyBaHHSI MOBEpXHi anMaszamu, Le
BIJIHOILICHHS TUIOWLi PIKY4MX aiMa3iB 10 KOHTAaKTHOI mUiomli mnoBepxHi. IIpoBeseno
JOCIIUKEHHs  Tornorpadii MmoBepXoHb Map pizaHHs Tripckka mopoga — KAM, ta
BCTAHOBJICHO, IO LIJIAM MK LIMMU NIOBEPXHAMHU 3HAXOAHTBCS B CTaHi BiIbHOTO abpasuBy.

Y matomy posnini «Jocrioscenns npodykmie pyinysanns 2ipcokoi nopoou
(QyHKuionanoHumMu enemenmamu 3 KOMROZUKINHUX QIMA308MICHUX Mamepianiey
OTPUMaHHWH 1AM Micns pi3aHHA Oy/l0 PO3JAIIEHO MeTOJaMH XiMi4HOT Ta MardiTHOI
cenapallii Ha MarHiTHy Ta HeMarHitHy ¢pakuii. JJocikeHO MarHiTHI BIACTUBOCTI 3BSI3KH
B 3JIeXKHOCTI Bifl IUBMIAKOCTI pi3aHHs (iHTeHCHBHOCTI 3HOmIyBanHs KAM). J{ociimkeHo
rpaHyJIOMETPUYHI Ta MOPHOMETPHUYHI XapaKTePUCTHUKH BCHOTO LMY B 3aJI€XKHOCTI Bif
BMICTy a/lMa3iB, a caMe KOHLEHTpalii Ta 3epHMCTOCTi. BHKOPHCTOBYIOYH MeTON
KOJIOpUMETPIi BUAIIEH] MeTalleBi YaCTUHKHU 3B’A3KH i3 MarHiTHoi ¢ppaxuii. Jlociimkeno ix
dopmu Ta po3Mmipu B 3aneXHOCTI Bix BMicTy anmasi. JlocmimkeHuil MiKpo-MexaHizM
noBepxHi 38’13k KAM.

IloBHOTa OMY6iKOBAHHX pe3yabTaTIB AHCepTANii.

OcHoBHi pesynbrati muceprauii Bacuibuyk O.C.omyGnikoBani B 18 HaykoBux
MpalsiX, 3 HUX 2 CTaTTi BXOAATH 10 a3 JaHuX Scopus, 4 cTaTTs y haxoBoMy BuaaHHi, 11
Te3 JI0TIOBi/JIel Ha HayKOBHMX KOH(EpeHUisX pi3HOro piBHA Ta | KOJIEKTHBHA MoOHorpadis
3aKopoHoM. CTarTi MOBHOK MipOK BiZOOpakkaloTh CyTHICTH MpOBEeHOi poGOTH Ta
MaIOTh TICHHA B3a€MO3B’SI30K 3 IMCEPTaLiHOI0 pOGOTO0. 3araibHa KinbKicTh myGmikawiit
BIAMOBiza€ BuMoraM 11. 8 noctanosy KaGinety Minictpis npo «ITopsok nprcymkeHHs Ta
CKaCyBaHHsI pilleHHs PO MPUCY/DKEHHS CTyIeHs JokTopa dinocodiiy» 3aTBeppkeHOro Bia
12 ciunsg 2022 poky.

Cryninb 06rpyHTOBAHOCTI HAYKOBHX MNOJI0’KeHb, BHCHOBKIB i peKoMeHaamii
Ta iX I0CTOBIPHICTb.



HaykoBa HOBH3HA pe3yJbTATIB JOCHI/UKEHHS, ONCPIKAHNX JMCEPTAHTOM O0COOHCTO,
TOJISrae y HaCTYITHOMY.

1. B ymoBax pizanHs Tope3pkoro micKoBUKa (QYHKIIOHAIBHUMHU €JIEMEHTaMH
KAM BH3HAQYE€HO, 1O iHTEHCHBHICTh iX 3HOIIYBaHHs 3aleXHUTh HE BiJl 3€pHHCTOCTI
apMylouux aiMmasis, a Big rmuomi I1X TOBEpPXOHb Ha KOHTAKTHIH  [UIOIIMHI
(QyHKIIOHATBHOTO eIeMEHTa.

2. BBeJeHO HOBE TOHATTS «CTYMiHb apMyBaHHs alMasamn» po6o4oi MOBEpXHi
(yHKIIOHATIBHOTO €JIEMEHTY i3 KAM, sike BU3HAYA€THCS BiIHOLICHHIM IUIOILi MTOBEPXOHB
piXkyuux 3epeH aiMasiB [0 [UIOIi KOHTAKTHOI MOBEpXHi (YHKIIOHATBHOIO EJNEMEHTY,
T06TO 06’€mHYe BMICT anMasiB Ta iX sepuucticts B KAM B ozHiii XapaKTepHUCTHII
apMyBaHHsI GyHKI[IOHAJIBHOTO EIEMEHTY IOPOJIOPYHHIBHOTO IHCTPYMEHTY.

3. BUKODHCTOBYIOUH METOX KOJOPUMETPIi Y JOCTI/DKeHUX 3pa3Kax MpOAYKTIB
pyiiHyBaHHs TipCbKOI MOPOJAM Ta 3HOLIYBAHHS enementis KAM Brepiie BuJIiIEH]
qacTUHKY 3B’3kH KAM Ta BU3HA4YEHO, IOIX BMICT B 3arajlbHOMY uiami 3MIiHFOETHCS BiJl
0,120 10 0,741 % mac., a ix po3mipu BU3HAuUeHi B Mexax 116...245 MKM, Ipu4oMy Cepes
MophoMeTpuuHHX (OPM HYACTHHOK 3HOUIYBAHHS 38’S3KM  NepeBakaroTh (popmu 3
FOCTPHMH KyTaMH, XapaKTePHUMH JUISl KDAXKOTO pyiHYBaHHS.

4. Ha mijncTaBi HOCHIDKEHHS TIOBEPXOHb 3HOLIYBaHHA (yHKIiOHAIBHUX €NIEMEHTIB
Ha aTOMHO-CHJIOBOMY MiKPOCKOTI Bi3HaYeHUH MEXaHi3M yTBOPEHHS MiKpOTpILLUH BTOMH,
K YTBOPIOKOTHCS B Pe3yJbTaTi MKTIYHOr0 HABAHTAXEHHs MOBEPXOHb 3B’A3KHM KAM
[JJaMOM, Ta iX PO3BHTOK B IOBEPXHEBHX MIapax KAM o0 BiamapyBaHHs (parMeHTiB
3B’A3KH.

[lpencTaBnena poGoTa ABIsE COOOK KOMIUICKCHE JIOCIIPKEHHS, BIUIMBY BMICTY
ajMasziB, a caMe KOHLEHTpalii Ta 3epHUCTOCTI anMas3iB Ha 3HOCOCTIHKICTB
DyHKIIOHAIBHUX €IEMEHTIB [0pOIOPYHHIBHHX iHCTPYMEHTIB.

OTpuMaHi pe3yJibTaTH MaloTh BHCOKHii piBeHb JOCTOBIPHOCTI T& 06rpyHTOBAHOCTI.
3acTOCOBaHI METOAM MOXKHAa BH3HAUUTH SK cydacHi; 00’€M JIOCIIKEHb J0CTAaTHBO
BeTMKUil, XapaKTePU3YeThCs KOPEKTHOI OLIHKOIO MOXHOOK EKCIIEPUMEHTIB, IS SKUX
BHKODHCTaHA CTATHCTHYHA 06pOOKa.

3aKIf0YHi BHCHOBKM MOXKHA paxyBaTH Yy3arajibHCHHSIM IIPOBEIEHOI HayKOBO-
JocTiaHOT PO6GOTH; OCHOBHI MOJIOXKEHHS JucepTallii I0MOBIfATMCH | 06roBOPrOBATHUCE HA
ceMiHapax, HayKOBO-TEXHIYHHX KOH(epeHIlisx Ta BioOpakeHi y HayKOBUX myOuTiKaisax.
OmnyGuikoBaHi pe3ynbTaTH 3a 0BcsroM i 3MICTOM MiATBEPKYIOTh OOIPYHTOBAHICTH Ta
MpaKTHYHy LIHHICTH HAYKOBOI poGotu. IlpencraBieHi pesyjbTaTh BUKOPHCTaHI IpH
BUIOTOBJICHHI (DYHKI[IOHAIBHUAX eNEMEHTaX I OPOIOPYHHIBHUX IHCTPYMEHTIB B IIpAT
«HaykoBo-10CIIiIHE i KOHCTPYKTOPChKE 610po GypOBOTO iHCTPYMEHTY».

3ayBaskeHHsI 10 BMiCTY AMcepTauiiiHOl podoTH

1. B posnini 3 cmix Gyn0 MpUALTATH Ginble yBard TEXHOJIOTIYHUM IapaMeTpaMm
enexrpocrikanis KAM ta BU3HAYUTH KpuUTepil IKOCTI CrIeYeHHX BUpPOOIB.

2. B po3zini 3.3 aBTOp aHaNi3ye BIUIMB BUCOTH BUCTYIaHHA 3epHa ajMasy Ha 3MiHy
pO3MOJTYy HanpyXeHb Yy sp’s3ii Oins 3epHA anmasy, aje He IOPiBHIOE OTpHMaHi
pe3y/bTaTH 3 BiIOMUMH EKCIIEPUMEHTTbHUMH JIaHAMHU Ta aHaJTi3ye BIUIMB MIOKPUTTIB HA
MOBepXHi aTMa3iB Ha 3HOCOCTIHKICTh KAM.



3. ABTOpy ci1i Gyno GiIbII JeTaibHO OOTPYHTYBAaTH METY BMMIipPIOBaHHS PO3MipiB
TPOIIAPKiB MiK MOBEPXHEO pOOOUYOro eIeMeHTy KAM Ta ripchKor Mopo/Ioko.

4. B posaini 3 aBTOp HE MOSCHIOE, SIK BILIMBAE TEIJIONPOBIIHICTh CIIEYEHOrO
dyukuionansHoro enementy KAM Ha ioro 3HOCOCTIHKICTb.

3arajibHi BHCHOBKH CTOCOBHO HCEPTaNiiHOT poOOTH.

Jlucepraiitna po6ota Bacunpuyka O.C. € 3aKiHYEHOIO HayKOBOIO Mpareio, B K1

BUpilleHa  aKTyaJlbHa  mnpobnema  BH3HAUCHHS {HTEHCHBHOCTI ~ 3HOUIyBaHHs
enextpocnedenux KAM B 3aeXHOCTi Bi/l BMICTY anMasiB, a came iX KOHLEHTpauii Ta
3€PHUCTOCTI.

BuknageHi B JMcepranii HayKOBi TOJIOKEHHs, BHCHOBKH Ta NpaKTHYHI
pekoMeHzalii € OOIPDYHTOBaHMMM Ha HAJIEKHOMY HAyKOBOMY piBai. Bci pesynbraTti
NOCTi/UKeHHs OmyOIiKoBaHi B aBTOPUTETHUX (PaXOBUX HAYKOBHX BHJAHHSIX 1 mpoHIIn
anpofauifo Ha BITYM3HSAHHX Ta MIXKHApOJIHUX KOH(EpeHLisX i ceMiHapax BiAMOBIIHOIO
npodimo.

[lincyMOBYHOYH BHUIIlE CKa3aHe, MOXKHA KOHCTAaTyBaTH, LIO JMcepTaliiiHa podora
Bacunsuyk Omnekcanapa CeprilioBuya — «BusHaueHHs BIUIMBY BMIiCTy aiMa3iB B
KOMITO3UIIMHMX ATMA30BMICHMX Marepianax, W0 OTPHMaHi eJEeKTPOCHiKaHHAM, Ha
3HOCOCTIHMKICTh (PYHKIIOHAJBHMX €JeMEHTIB MOpOJOPYHHIBHIX {HCTpYMEHTIB» Ma€
HOBHM3HY MNpEICTABICHUX €KCIIEPHMEHTAIBHUX Pe3yJbTaTiB MPOBEACHNX 3100yBavyeM
JOCTiKeHb, fKa BHpIlIye CydYacHi NpOGIeMH MPOMHMCIOBOCTI 3 1X HAYKOBAM
06rpyHTyBaHHAM. OpHIiHANBHICTH Ta MIAXOAM MO peanizauii BHpilIeHHIO NpobiemMu
CBIZYMTb TIPO BHCOKHI piBeHb BHKOHAHHS [OCTABIEHOTO HAYKOBOTO 3aBJaHHA Ta
OBOJIOMiHHS 3700yBauyeM METOJIOJIOTIEI0 HAYKOBOI islIbHOCTI. Jluceprauiitna pobota
Bacuibuyk O.C. y ranysi 3uanb 13 — «MexaHiuHa iHkeHepis» 3a cnenianbHicTiO 132 —
«Marepiano3HaBcTBo»  Bianosigae — «Bumoram 10 ohopMIIeHHST  JUCcepTaLii»,
satBep/ukennx Hakazom MinictepcTBa OCBiTH | HayKH YKpaiHu Bixg 12 ciuns 2017 poky
No 40, a Takox BuMoram «Ilopsaky NpHUCYIKeHHA Ta CKacyBaHH:A pillIeHHs] TpO
NPHCY/UKEHHs CTyIeHs J0KTopa dinocodii» 3aTBEpKEHOrO [TocranoBoro KabGiHeTty
Minictpis Ykpainu Bia 12 ciunst 2022 poky Ne 44 3i 3MiHaMy.

Bosoaumup llaTtoxin

Bonomumup CMOKBHUHA




