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VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

KoMmrIiekcHi JOoCiisKeHH IPOLECiB Pi3aHHs, 3MiILIHEHHS Ta HAHOCTPYKTYPYBaHHS

Ha3sBa po6oTH aHIJIilICbKOIO:

Comprehensive research of cutting, hardening and nanostructuring processes

PedepaT ykpaiHCbKOIO:

O6’eKT moCimKeHb — TEINJIOBi IPOL,ECy IIPU I1JIa3MOBOMY BIUIMBI Ha TBEPAOCIIABHUI MaTepiad, sSIKiCTb TIOBEPXHi,
sIKa OTPUMYETBCS MiCJIst abpa3suBHOTrO 0OPO6IEHHS, IIJIa3MOTPOH Ta MiJBUIEHHS HOT0 Mpale3faTHOCTL. MeTa
pOOOTH — OTPUMAaHHS HOBUX METO/iB 3MilJHEHHS i HOBUX THUIIiB IOKPUTTIB Ha MifICTaBi KOMIIJIEKCHOTO MiZX0AYy, 1110
noeHye NpUHUUNY (GOPMYyBaHHS IOBEPXHEBUX 3MilJHEHUX IAPiB IIPU I1J1Ia3MOBIill IOBEpxXHEBill 00poO6Li i mapis
KOMIIO3MLiTHOI OyIOBY IIPY HAIUIABJIEHH], 1[0 JO3BOJIUTh OTPMMATHA HAHOCTPYKTYpPHE MOKPUTTS NI€PEIHbBOL
IIOBEPXHI pi3ajIbHOrO iIHCTPYMEHTY, YAOCKOHAJIEHHS] PO3BEPTOK [1J1s1 00pOOJIeHHS IIIMOOKUX OTBOPiB. MeTonu
IOCJiI)KEHHSI: PO3PO0JIEHO METOJIUKY PO3PaxyHKOBO-E€KCIIEPUMEHTAJIPHOTO BU3HAYEHHS JUHAMIYHOTO KoedilieHTy
IHTEHCHUBHOCTI HalIpy>KEHb 11apyBaTUX MaTepiasliB Ha CTafii 3yNMHKU TPIUHY 110 JiarpaMam IUHAMIYHOTO
PYIHYBaHHSI O3BOJIsi€ BUBHAUUTH KiJIbKiCHUI TTapaMeTp B'SI3KOCTi PyIIHYBaHHS 3 ypaxyBaHHSM rajlbMyBaHHS
TPILIMHY , IKMI 3HAYHO [ePEBUIINYE iHTerpajJbHUN NapaMeTp . BusHaueHo, 1110 raJibMyBaHHS TPIlMHYU Ha MeXKax
3MIIJHEHOrO Ta HaIlJIaBJIEHUX LIAPiB CIPUsIE MiBUILIEHHIO B'I3KOCTi pyHyBaHHS KOMIIO3ULlii, 110 3yMOBJIEHO
IOJAaTKOBUMU BUTPATAMU €HEPTii HA MMON0JIaHHS TPIMHOK HuX MeX. [IpoBeneHe pociigkenHs no BIMAO 3paskis
i3 HagTBEpOi KepaMiku 1oKas3aso, o SIKiCTb 10BepxHi cTaHOBUTH Ra 0,1196, a mpoayKTUBHICTh 3pocia B 2,5-2,7
pasiB came 3aBagku BiMAO. BcTaHOBIIEHO, IO 3aCTOCYBaHH KiHIIEBO-€JIEMEHTHOTIO MOJIEJIIOBAHHS NIPOLIECIB
OXOJIO[PKEHHS Ha CTafii po3paxyHKiB Ta MPOEKTYBaHHS IIJIa3MOTPOHA 03BOJISIE BpDAaXOBYBATH BILJIMB F€OMeETpii
OXO0JIOIKyBaHOI MOBepxXHi Ha (OPMYBaHHS Ta PO3IOALJ IIOTOKIB Ta iX MBUAKOCTEN. Bu3HaYeHO, WO 11711 OTPUMAaHHS
ONTMMAaJIbHUX XapPaKTEPUCTHUK JeTalli, IO BiANOBiIAI0Th 3aJaHNM BUMOTraM, MU MaeMO YiTKO PO3yMiTH BIJIUB YCiX
(axTOopiB IIpoLecy NiAroToBKYA Mozesi Ta ApyKy. Lli (pakTopu TaKo>K MAIOTh CIiBBiIHOCUTUCH 3 XapaKTE€PUCTUKAMU
0671afHAaHHS Ha SIKOMY IIJIaHY€ETbCS IPOBOAUTHUCH CTBOPEHHS AeTasel. 17151 KO>KHOTO MaTepiany BUpOOHUK
IIPOTIOHYE ONTHMAaJIbHI PEXXUMH, ajie AJIs1 TOYHUX Ta 6iblll e(PeKTUBHUX Pe3YJIbTaTiB MU MOXKEMO 3BY3UTH Lii

iHTEpBaIN

Pedepar aHIJIiHCBKOIO:

The object of research is thermal processes during plasma impact on hard alloy material, the quality of the surface
obtained after abrasive treatment, plasmatron and increasing its performance. The purpose of the work is to
obtain new methods of strengthening and new types of coatings based on an integrated approach that combines
the principles of forming surface strengthened layers during plasma surface treatment and layers of a composite
structure during surfacing, which will allow obtaining a nanostructured coating of the front surface of a cutting
tool, improving reamers for processing deep holes. Research methods: the method of calculation-experimental
determination of the dynamic coefficient of stress intensity of layered materials at the stage of crack arrest based
on dynamic fracture diagrams has been developed, allowing to determine the quantitative parameter of fracture
viscosity taking into account crack inhibition , which significantly exceeds the integral parameter . It was
determined that the inhibition of the crack at the boundaries of the strengthened and welded layers contributes to
the increase in the fracture toughness of the composition, which is caused by additional energy costs for the crack
to overcome these boundaries. The conducted research on ViMAO of ultra-hard ceramic samples showed that the
surface quality is Ra 0.1196, and the productivity increased by 2.5-2.7 times due to VIMAO. It was established that
the use of finite element modeling of cooling processes at the stage of calculations and design of the plasmatron
allows taking into account the influence of the geometry of the cooled surface on the formation and distribution of
flows and their velocities. It was determined that in order to obtain optimal characteristics of the part that meet



the specified requirements, we must clearly understand the influence of all factors of the model preparation and
printing process. These factors should also be related to the characteristics of
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HayKoBHH CTYIiHB: 1. T. H.

BueHe 3BaHHS: npodecop

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamuist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: po3p06IEHO METOMMKY PO3PAXYHKOBO-EKCIIEPUMEHTAILHOTO BU3HAYEHHS
IVHAMiYHOro KoedilieHTy iIHTEeHCMBHOCTI Hallpy>KeHb MIAPYBATUX MATePiajliB Ha CTaii 3yMMHKU TPIllMHU 10
JiarpamaM JUHaMi4HOTO pyHHYBaHHS. BCTaHOBJIEHO, 1110 3aCTOCYBAHHS KiHI[€BO-€JIEMEHTHOIO MOJIETIOBAaHHS
IIPOLECIB OXOJIOMKEHHS Ha CTaJlii pO3paxyHKiB Ta [IPOEKTYBAHHS [1JIa3MOTPOHA JI03BOJIsIE BpAaXOBYBATU BIJIUB
reoMeTpii 0X0JI0KyBaHOi IOBEPXHi Ha (POPMyBaHHS Ta PO3MOiJ IOTOKIB Ta iX WBUAKOCTEN. BudHavyeHo, o 1151
OTPUMAaHHS ONTUMAJIbHUX XaPaKTEPUCTUK NETaJli, 0 BiAIOBINAIOTh 3aJaHUM BUMOTaM, MU Ma€MO 4iTKO PO3yMITH
BILJIMB yciX (aKkTOpiB Npolecy MigroToBKy Moesli Ta IpyKy Ha 3d npuHTepi. [yt KOXKHOro Marepiany BUpOOHUK
IIPOIIOHY€E ONTHMMAaJIbHI PEXXUMH, ajle AJ1s1 TOYHUX Ta Oiblll €(PEKTUBHUX PE3YJIbTaTiB MA MOXKEMO 3BY3UTH Lii

iHTepBasnu BiANOBiAHO 10 CBOIX MOTPED.

Ha3zpa HTII aHrsi#icbKoO0: a method of calculation-experimental determination of the dynamic coefficient of
stress intensity of layered materials at the stage of crack arrest based on dynamic fracture diagrams has been
developed. It was established that the use of finite element modeling of cooling processes at the stage of
calculations and design of the plasmatron allows taking into account the influence of the geometry of the cooled
surface on the formation and distribution of flows and their velocities. It was determined that in order to obtain
optimal characteristics of the part that meet the specified requirements, we must clearly understand the influence
of all factors of the process of model preparation and printing on a 3d printer. For each material, the manufacturer
offers optimal modes, but for accurate and more effective results, we can narrow these intervals according to our
needs.

HTII, sixy nepezn6a4asiocsi CTBOPUTH:
Ipuyunu, yepes siki HTII we 0yJ10 cTBOpeHo:
OTpHMaHi Pe3yabTaTH: TexHoorii, MeToau, Teopii

l'asy3s 3acToCyBaHHS: M 72.19 JlocstiokeHHs i1 eKCIlepUMeHTasIbHi PO3pO6KHU y cdepi iHIIMX TPUPOSHNYNX i

TEXHIYHMX HayK
PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omnuc HTII: po3po6ieno meToauky po3paxyHKOBO-€KCIIEPUMEHTAIbHOTO BUBHAYEHHS IMHAMIYHOTO Koedil[ieHTy
IHTEHCHUBHOCTI HalIPy>KEHb 11apyBaTUX MaTepiasliB Ha CTajii 3yNMHKU TPIIMHY 110 JiarpaMam IUHAMIYHOTO
pPyUHYBaHHS. Bu3HavyeHo, 10 rabMyBaHHS TPIIIMHYU Ha MEXKax 3MIIIHEHOTO Ta HAIJIABJIEHUX MIAPiB CIIPUSIE
IiABUILEHHIO B'I3KOCTi pyMHYBaHHS KOMIIO3U1lii, 1110 3yMOBJIEHO 4OJAaTKOBUMU BUTPAaTaMU €HEPTii Ha NOA0JIaHHS
TpimuMHO0 Lux MeX. [IpoBenene mocimkeHHs 1o BiMAO 3paskiB i3 HaaTBepHoi Kepamiky 0Ka3aslo, o SIKICThb
noBepxHi ctaHoBUTH Ra 0,1196, a mpoxyKTUBHICTB 3pocia B 2,5-2,7 pasiB came 3aB1saku BiMAO. BctaHoBI€HO, 10
3aCTOCYBaHHS KiHII€BO-€JIEMEHTHOIO MOJIE€JIIOBAHHS IIPOLIECIB OXOJIOIPKEHHS Ha CTalil pO3paxyHKIB Ta
IIPOEKTYBaHHS IJIa3MOTPOHA [,03BOJIsIE BPAaXOBYBATH BILJIMB F€OMETPil 0X0JI0[[KyBaHOI [1I0BEPXHi HAa (GOPMYBaHHS Ta
POS3IIOIiJ ITOTOKIB Ta iX MBUAKOCTEN. BU3HaU€HO, 10 AJ151 OTPUMAHHS ONTUMAJIbHUX XapPaKTEPUCTUK IETaJli, o
BiTIOBiZAIOTh 33JJaHUM BUMOTaM, MM MAaEMO YiTKO PO3YyMITU BIJIUB yCiX (PaKTOPiB IIPOLIECY MiATOTOBKYA MOZeJi Ta
IpyKy. L1i pakTOpy TakoXX MalOTh CIiBBiTHOCUTUCH 3 XapaKTepUCTUKAMU 06J1aJHAHHS Ha SIKOMY IIJIaHYEThCS
IIPOBOJIUTHCH CTBOPEHHS fieTasneil. [Iyig KOKHOro MaTepiany BUPOOHUK ITPOTIOHYE ONTUMAaJIbHI PEXXUMHU, ajle JIs

TOYHUX Ta Oinbll €(PeKTUBHUX Pe3ybTaTiB MU MOXKEMO 3BY3UTH Lii iIHTEpBa/IU BifIIOBiIHO 0 CBOIX OTpPEO.

ConianbHO-eKOHOMIYHA cupsimoBaHicTh HTII: Exonomis enepropecypcis, EkoHomis matepiaris,

3MEeHIIEHHS 3HOCY 00JIajHaHHS
BnyiuB HTII Ha moBKiJjjis:

BnposapaskeHHs1 HTII: He snpoBamxeHo
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