BIArYK
oiuinHoro onoHeHTa LLTepHa Muxaina bopucosmnya Ha gucepTalito Bacunbyyka
OnekcaHpgpa CepriioBnya «BusHauyeHHs BNANBY BMICTY animMasiB B KOMMO3ULINHMX
afIMa3oBMICHUX MaTtepianax, WO OTPUMaHi eneKTPOoCniKaHHSM, Ha 3HOCOCTINKICTb
(PYHKUiOHa/IbHUX efleMeHTIB MOPOAOPYMHIBHUX [HCTPYMEHTIB», NpeAcTaBNeHy [0
3aXMUCTY Ha 34006yTTA HayKOBOro CTYMeH AOKTopa inocogii 3a cneyianbHicTio 132
- «Martepiano3HaBCTBO»

AKTyanbHICTb po60oTK

AKTYyanbHIiCTb [OCNIMKEHHA BU3HA4YaeTbCs  MOTPebO Yy po3pobLi HOBUX
maTepianisa Ta MOPOAOPYMHIBHUX IHCTPYMEHTIB 3 BWCOKOK 3HOCOCTIMKICTIO Ta
etheKTUBHICTIO. KOMMNO3WMUiAHI anMa3oBMIiCHI maTtepianM 3 MeTaneBOK 3B'I3KOMO
(KAM) € ofHiet0 3 OCHOBHWX rpyn MatepianiB y Ui ranysi. LoCRigpKeHHs iX
BNacTUBOCTEM Ta MeXaHi3MiB 3HOWYBAHHA MalTb BaX/1MBe 3HAYeHHs AnA
MoKpaweHHs e)eKTUBHOCTI Ta PO3BUTKY TipHNY0-BUA06YBHOT chepn. OUuiHIOBaHHSA
BNANBY BMICTy anmasiB Ta XapaKTepuCTUK 3HOCOCTIMKOCTI Mae CrpUATK
BAOCKOHaneHHw X Bnactmpocter KAM Ta 3abesneyvyeHH0 IX NAigHOro
BMKOPWUCTaHHS Yy TipHUYIA npoMucnosBocTi. onpu BigOMiI PO3B‘A3KN HaBeAeHOT
npobnemn  6arato  nNUTaHb, NOB‘A3aHMX i3 CTBOpeHHAM KAM 3anuwarTbes
BIAKPUTUMU. [0 HMX Hanexarb AK MNPakTUYHI acnekTn BUKOPUCTAHHA TaKuXx
maTepianiB, Tak i CyTO (yHAaMeHTanbHI MNWTaHHA, NOB‘A3aHi i3 MeXaHi3Mamu
eNeKTPOoCMnikaHHA Ta YTBOPEHHAM 33faHO0i CTPYKTYpU pPo60UYMX MOBEPXOHb
HaBefeHOro Knacy KOMMNO3uTiB. TOMYy [OCNifKEHHSA, CNpsAMOBaHi Ha BU3HAYeHHSA
BMN/IMBY BMICTY a/iMa3iB B KOMMNO3MLiNHUX MaTepianax Ha X 3HOCOCTIMKICTb Nif vac
eKcnnyartauii - NOPOAOPYNHIBHUX [HCTPYMEHTIB, OTPUMaAHUX €efIeKTPOCMiKaHHAM,
BBa)Kat0 aKTya/lbHUMM B HAYKOBOMY Ta MPaKTUYHOMY acnekrax.

HoBW3Ha AOCNigKEHHS Ta OTPUMaHUX pe3ynbTaTiB

Cepef, HailbinblWw BaroMux HayKOBUX pe3ynbTaTiB AucepTaliinHoi poboTu
Bacunbuyk OnekcaHgpa CepriiioBuya cnif BiAMITUTW HACTYIHI:

BCTAHOB/IEHO, WO Mpu pi3aHHI Tope3bKoro MnicKoBMKa (YHKLIOHANbHUMY
eneMeHTaMn KAM WBUAKICTb X 3HOWYBAHHA 3aneXWTb He Bif 3epPHUCTOCTI
apMyrumMx anmasis, a Big naowi iX MOBEPXOHb, AKI KOHTaKTYHTb 3 TipPCbKOKO
nopoLoto;

BrMepLUe 3anpoBaj>XeHO HOBEe MOHATTA "CTyMiHb apMyBaHHA anMasamu™ [ns
po6o4Yol MoBepxHi  (PyHKUiOHanbHOro enemeHty 3 KAM. Lleii NOKasHUK
BM3HAYaETbCA BIAHOLWIEHHAM MAOLWi PDKYYMX 3epeH anmMasiB 40 N/OW KOHTaKTHOI



NMOBepXHi (PYHKLIOHaNbHOIO eneMeHTy. TakMM 4YMHOM, BiH 06'€¢fHYe B c06i BMICT
anmasiB i 1X 3epHuUCTICTb B KAM, CTBOPHOHOYM EAMHY XapPaKTEPUCTUKY apMyBaHHA
pPo6040T NOBEPXHI (PYHKLIOHANLHOIO e/1IeMEHTY B MOPOLOPYNHIBHOMY IHCTPYMEHTI;

BrepLle, 3aCTOCOBYHOUYM MeTOh KOMOPUMETPIT, BAANOCA BU3HAUMTM YaCTUHKM
3B'A3kM KAM y pocnigpkeHnx 3paskax MpPOAYyKTIiB pyMNHYBaHHA ripcbKoT nmopoau Ta
3HOLWYBaHHA enemeHTiB KAM 3 BMICTOM 4acTMHOK 3B'a3ku Big 0,120 go 0,741 %
mac. Po3mipu UMX YaCTUHOK CTaHOBNATbL Bi4 116 [0 245 MKM, npu LbOMYy
nepeBaxkatoTb ()OPMM 3 TOCTPUMU KyTaMu, L0 CBIAYNTb NPO KPUXKE PYNHYBaAHHS;

3a [OMOMOroK aTtoMHO-CU/I0BOr0 MIKPOCKOMYy Oyno BCTAHOB/IEHO MeXaHi3M
YTBOPEHHA TPILWWH BTOMW Ha MOBEPXHAX 3HOLYBAHHA (PYHKLIOHa/IbHUX €NEMEHTIB.
LLi TPIWMHN BMHUKAKOTb BHACNIAOK LUWKMNIYHOrO HaBaHTaXXEHHS MOBEPXOHb 3B'A3KU
KAM wnamom, i po3BMBatOTLCA Y noBepxHeBux wapax KAM p[o BifwapyBaHHSA
(hparMeHTIB 3B'A3KM.

3HaYeHHSs AN HayKWU | NpaKTUKN BUCHOBKIB i peKOMeHAal il aucepTaHTa

Po3pobieHa TeXHOMOTIYHA IHCTPYKLUIA AN eNeKTPoCcnikaHHA (DYHKLiOHaNbHUX
eN1eMeHTIB A1 MOPOLOPYNHIBHUX IHCTPYMEHTIB L0O3BOJIAE BUTOTOBAATU IHTPYMEHT
PI3HOr0 NMPU3HAYEHHA, 3MIHIO UM NIOLWY anmMasis, WO PiXYTb FipCbKy MOpoay.
MigTBEPAKEHHSA LbOMY € BUKOPUCTAHHA PYHKLIOHaIbHUX €NEeMEHTIB B 6YpOBMX
IHCTpymeHTax MpAT («HaykoBo-AocnifiHe i KOHCTPYKTOPCbKe 60po 6YpoBOro
IHCTPYMEHTY»).

BignoBigHICTb pob0oTK BMMOram, L0 CTaBAATLCA 40 gucepTtauii

[uncepTauiliHe po6oTa Bacunbyyka O.C. BignoBigae Bumoram, L0 CTaBNATHCS
00 AucepTauinHMX po6iT i CKNagaeTbCcs 3 aHoTauil, BCTyny, 5 po3finis, 3aranbHuX
BMCHOBKIB, 133 niTepaTypHUX MocuNaHb, 3 AoAaTtkiB. 3aranbHUA 06csAr poboTu
cknagae 185 CTOpPiHKM [OPYKOBAaHOro TeKCTy (06CAr OCHOBHOrO TeKCTy - 146
CTOpPiIHKW, 3 pofatkamy - 165 CTOpiHKK), Aguceptauia Mictutb 51 pucyHok, 21
Tabnuyto. CTpykTypa pobotm nobypoBaHa /OriYHO AK 3a 3MICTOM, TaK | 3a
MOCNIZOBHICTIO PO34iNiB.

Y BCTYNI HaNeXHUM UYUHOM OOrpPYHTOBAHO aKTyaslbHICTb npobnemu,
C(hOpMy/IbOBAHO MeTy Ta 3afadvi AOCNIMKEHHS, BifoO6paKeHO HayKOBY HOBU3HY i
NnpakTU4He 3HAYEeHHA OTPUMaHUX pe3ynbTaTiB, HaBeAeHO BifOMOCTI WO0A40 anpobauii
po6oTK Ta Ny6nikaui 3a TeMoto aucepTauil.

B nepwomy po3fini HaBefeHO 'PYHTOBHMWIA aHani3 niTepaTypHUX AaHuX LOA0
CYyYaCHUX TEXHOMOri CnikaHHA KOMMNO3WLIMHUX anMa30oBMICHUX MaTepianis Ans
NOPOAOPYMHIBHUX  IHCTPYMEHTIB i MeToaM  AOCHIMKEHHA X  3HOLYBaHHA.



OnncyrTbCA OCHOBHI (haKTopK, WO BMN/AMBaOTh Ha 3HOLIYBaHHA 3B'A3KKW, anMasiB Ta
anMasHMX KOMMNOo3uTiB 3aranom. okasaHO nepe.aru Ta HefONIKWU METOAIB CrikaHHA
KOMMO3ULIAHUX MaTepianiB, a TakKoX BMOpaHO HaKbiNblWw ONTUMANbHUA MeTof -
Pe3NCTUBHE efleKTPOCMiKaHHA Ha OCHOBI MeTafieBUX 3B'A30K. OxapakTepu3oBaHo
OCHOBHI BMAM 3HOLWYBAHHS KOMMO3ULIAHUX afiMa30BMIiCHUX MaTtepianis, TX MPUUYNHM
Ta METOAM nonepesKeHHs.

B apyromy posfini onucaHo OCHOBHI MeTOAW, SKi BMKOPUCTOBYBaNCbL AN
focnipkeHHs matepianis. Cnif 3a3HauynMTK, WO aBTOP He TibKWM BMINIO BUKOPUCTOBYE
Pi3HOMaHITHI MeToAM Ans AOCNifKEeHHs MaTepianiB, ane M BAOCKOHaNOE iX Ta
MPONOHYE BNACHI.

Y  TpeTbOMy po3gini  nNpeacTaBfeHO  OCHOBHI  MapameTpu  And
eneKkTpocnikaHHA 3paskiB Ha OCHOBI MeTaneBoi 3B'A3kM Ni-Sn 3 pi3HOIO
KOHLUEHTpaLielo Ta 3epHUCTICTO anmasis. Lli napameTpu [03BONAKTL [OCATTU
CniKaHHS 6e3 YTBOPEHHS MOPUCTUX KOMMO3ULIAHUX MaTepianiB i oTpmaTmn 3pas3ku 3
HeoOXIiAHOK LWiNbHICTIO. MpoBeAeHO aHani3 CTpyKTypu 3B'3kn KAM i nobynoBaHo
MaTeMaTMYHY MOJENb HaMpy>XeHOro CTtaHy 3epHa anmasy y 3B'asui KAM nig vac
B3aEMOJIT 3 TipCbKOK NMOPOAOI0 B YMOBaX i4easibHOro KOHTakTy. [locnigXeHo BMavB
HaHeceHUX 3a pgornomoroio PVD wmetogy nokputTiB Kapbigy Xxpomy Ta
rpaHy/bOBAHOrO0 XPOMY Ha anmasy Ha iX TennonposifHiCTb. BcTaHOBNEHO, WO
HaHeceHe MOKPUTTA Kapbigy Xpomy Mokpallye TensonpoBigHICTb anmMasis Ha 10%.

Y 4yeTBepTOMY po3fini 6yno [OCNigKEHO BNAMB KOHUEHTpauii Ta
3epHucTocTi anmasis KAM Ha iHTEHCMBHICTb 3HOWYBaHHA. BBe4eHO HOBE MOHATTS -
CTYMNiHb apMyBaHHA a/fiMazamu, Ke NOEAHYE KOHLEHTpaLito Ta 3epHUCTICTb a/iMasiB.
MpoBefeHO AocCnigKeHHA Tornorpaii NOBepXOoHb Map pi3aHHA ripcbka nopoga -
KAM i BCTaHOB/IEHO, W0 W/aM MK UUMK NOBEPXHAMM nepebyBae Yy BUINAAI
BiIbHOro abpasusy.

Y nATomy po3aini getanbHO AOCNIAKYETbCA OTPUMaHWIA WNam, KU 6yno
PO3A4iNEHO Ha MarHiTHY Ta HeMarHiTHY (pakuil 3a 4ONOMOrow XiMiYHOT Ta MarHiTHOI
cenapauii. bynu pgocnifXXeHi MarHiTHi BMacTUBOCTI 3B'A3KM B 3a/eXHOCTI BIij,
WBWAKOCTI pi3aHHA (IHTEHCUBHOCTI 3HOwWwyBaHHA KAM). [paHy/noMeTpuyHi Ta
MOP(OMETPUYHI XapaKTepnUCTUKM BCbOro Wamy 6ynu AOCNigKeHI B 3aN1eXHOCTI Bij
KOHLeHTpaLii Ta 3epHMUCTOCTI afiMasiB. BUKOPUCTOBYOUM METOA KOOpPUMETPIT, 6ynu
BUAINEHI MeTanieBi YaCTMHKM 3B'A3KW 3 3arasibHoOro wnamy. bynu gocnigxeHi opmu
Ta PO3Mipu LMX 4YaCTUHOK B 3a/exHOoCTi Big BmicTy anmasis B KAM. Ocobnusy
yBary 6yfio nNpuiifieHo BCTaHOB/IEHHIO MiKpO-MeXaHi3My pyWHYBaHHS NOBEPXHEBUX
wapis 3B'A3kn KAM.

BUCHOBKM  Ha/leXKHUM  YMHOM  Bigo6paxalTb  OCHOBHI  pe3ynbTaTut
AncepTauiinHoi poboTw.



CTyniHb 06I'PYHTOBAHOCTI HAYKOBUX MOJIOXXEHb, BUCHOBKIB i
peKoMeHAauin Ta iX 10CTOBIPHICTb

CTyniHb 06rpyHTOBAHOCTI Ta [AOCTOBIPHOCTI pe3ynbTaTiB AucepTauiiHOro
[LOCNIIKEHHSA He BUK/MKAE CYMHIBIB, OCKi/IbKM BOHa 3abe3neyyeTbes:

- KOPEKTHICTIO 06paHOT MeTOAONOrIT AOCNIAXKEHHS;

- aHani3oM Ccy4yacHOro cTaHy [AOC/ifXXeHb B 3asB/ieHi MpegMeTHin obnacTi,
KOMM/IEKCHUM  3aCTOCYBaHHSIM TEOPETUYHUX Ta €eKCNepuMEHTaNbHUX METOAIB
[AOC/IIKEHHS;

- eKCNePUMEHTaNbHUM A0BeAEHHSM e()eKTUBHOCTI 3anponoHOBaHOT METOAMKN,

- afleKBaTHO A06ipKOK0 BMKOPUCTAHUX NiTepaTypPHUX IXKepen.

NMoBHOTa BMKNagy pe3ynbTaTiB A4OCNIAKEHHA B HAYKOBUX Ny6/liKaLisx

3a maTepianamy guceptauiinHoi po6oTn ony6nikoBaHO 18 HayKoBMX Mpaup,
cepep AKUX 2 CTaTTi Yy BUAAHHAX, WO Hanexatb A0 HayKOMeTpU4YHux 6as3, 4 ctartTi y
(haxoBMX BMAAHHAX, 1 KOMeKTMBHa MoOHOrpadif, 8 nyb6nikauiidi 3a maTepianamu
KOH(epeHLiN.

Heponikn gucepTauii 3a 3MiCTOM Ta O(POPMIEHHAM

1) B akTyalbHOCTIi B OCTaHHbOMY pe4YeHHI He KOPEeKTHO HanucaHo

2)

3)

«...CTPYKTypa Ta (hi3nKo-mexaHivyHi B1acTMBOCTI...». MoBa e Npo «BMicCT
anMasiB Ta Ten/JIoNpPoBIAHICTb»

HepocTtaTHbO npeAcTaBneHi 3aneXXHOCTi MeXaHiYHMX BnactueocTen KAM
BiJ BMICTY afima3siB

Ha norfsg onoHeHTa MpunyLeHHsA, NOKNagHi B OCHOBY ABOMIpPHOT MoAeni
3epHa anmasa y BUrNA4i  eninca, € TPOXM 3a igeanizoBaHi, OCKINbKKM B
peasbHOCTI anmasnM MakTb (GopMy Yy nepepisi  KybooKTaegpa -
WwecTurpaHHuMkK. Cnig  BiA3HAYMTM, WO CcamMe HasABHICTb 3a3HAYeHUX
reoMeTpMYHUX 0Cco6NMBOCTEN 6Ge3nocepeHbO MOB‘A3aHa i3 POPMYBaHHSM
CIHFYNAPHOCTEN Yy BUINAAI KYTOBMX TOYOK Ta rocTtpux pebep, Wwo B
KiHLEeBOMY BUMaAKy MpU3BOAATL [0 MepefvyacHOro 3HOWYBaHHA abo
PYWHYBAHHSA IHCTPYMEHTY.

3arasibHi BUCHOBKM:

MepeniveHi Bulle HedoNikM AucepTauinHol pob0TM He MNPUMEHLWYHTh
3arasibHOi MO3UTUBHOT OLIHKM OTpUMaHUX pesynbTartie. lMpefcTaBneHa L0 3axUCTy



po6oTa € 3aBepLeHNM AOCNIIKEHHAM BNANBY KOHUEHTpauil Ta 3epHUCTOCTI anmasis
Ha 3HOCOCTIlKicTb KAM.

3a aKTya/bHICTIO, CTYyMeHeM HOBW3HW, OOrPYHTOBAHICTIO Ta MNPaKTUYHOIO
NPUAATHICTIO OTPUMaHWX pe3ynbTaTiB  guceptauia Bacunbuyka OnekcaHgpa
CeprivioBuya BifgnoBigae HOpPMaTMBHOMY  3MICTY Ta  HanpsMy  HayKOBOro
[AOCNIIKEHHSA OCBITHbO-HAayKOBOI nporpamu IHCTUTYTY HaATBepAWX martepianis 3i
cneyianbHocTi 132 - «Martepiasio3HaBCTBO» Ta BUMOram, L0 MICTATLCA Y LOKYMEHTI
«Bumorn go odopMmneHHs aucepTauii», 3aTBepAXeHuMX Haka3om MiHicTepcTBa
OCBITM | HayKn YKpaiHu Big 12 ciuyHa 2017 poky Ne 40, a Takox Bumoram «Iopsgky
NPUCY)KEHHA Ta CKacyBaHHA pilleHHA TMpo NPUCYAKEHHS CTyneHd AoKTopa
(hiniocoqpii» 3aTBepaKeHoro MocraHoBot KabiHeTy MiHICTpiB YKpaiHu Big 12 ciyHA
2022 poky Ne 44 3i 3MiHaMK | peKOMeHAYETLCS A0 3aXMCTY Yy cneyiani3oBaHiil BYEHIN
paji 3 HAYKOBOrO HanpsMy, 3a AKAM MiAroToBeHO AucepTayito.

HaBegeHe BuLe fae NigcTaBy Ansd NpUCyayKeHHA aBTOPOBI AaHOT gucepTauii -
Bacunbuyky OnekcaHapy CepriinoBuyy HayKoBOro CTyMneHK AOKTopa dinocoqii 3a
cneuianbHicTio 132 - «MaTtepiano3HaBCTBOY.

OMiliiHNIA ONOHEHT:

3aBiflyBay Bigainy peonoriyHmx

Ta PI3NKO-XIMIYHUX OCHOB

TEXHO/OTIT NOPOLLIKOBUX MaTepianis
IHCTUTYTY Npobnem MaTepiano3HaBCTBa
iMm. 1.M. ®paHueBmya HAH YkpaiHu,
yn-kop. NMAHY, 4.T.H.



