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Pedepar:

1. luceprauiiiHe DOCIiIKEHHS BUKOHAHO B I[HCTUTYTI HaATBEpAMX MaTepianis iM. B. M. bakyss HauioHanbHO]
akageMii Hayk YKkpainu, Kuis. [logaeTbca Ha 3axucT B IHCTUTYTI HaATBEpAUX MaTtepiaiis iM. B. M. bakyna
HanionaneHoi akamemii Hayk Ykpainu, Kuis, 2025. O6po6ka BaxKKOO6GPOOII0BAHMX CIIJIaBiB HA OCHOBI KOJIbOPOBUX
METaJliB € HaI3BUYANHO N€PCIEKTUBHOIO rajy33io0 Cy4YaCHOTro MaTepiajlo3HaBCTBA Ta MALIMHOOYJyBaHHSI.

BukopucTaHHs NOMKPUCTANTIYHNX aJIMA3HUX iIHCTPYMEHTIB BilKpDUBA€ HOBi MOXKJIMBOCTI [JIs1 MiIBUILEHHS TOYHOCTI,



CTabinbHOCTI Ta €(PEKTUBHOCTI TEXHOJIOTIYHUX MPOLieCiB. Bucoka TBepiCTh Ta TEIIONPOBITHICTb aIMa3y
320€3M1e4yI0Th BUCOKOSIKICHY 00POOKY TaKUX MaTepiaJliB, sSIK aJlloOMiHi€BI CIIaBU Ta T€XHIYHI TPOMUCIIOBI MaTepiany,
1110 IIMPOKO BUKOPHCTOBYIOTHCS B a6POKOCMIUHIi, aBTOMOOI/IBbHIN, €JIEKTPOHHI Ta MeJU4Hiil IPOMUCIIOBOCTI.
OpHak, He3BaXXalouX Ha 3HAYHi OCATHEHHS, Psifl TEXHOJIOTIYHUX TPYIHOILIB 3aJIMIIA€ThCSl HEBUPilIeHUM. [laHa
po60Ta NPUCBSYEHA AOCTIIKEHHIO MiIBULIEHHS 3HOCOCTIMKOCTI aJIMa3HUX NOJIIKpUCTaiB, CGOPMOBAHUX i3
CHMHTE30BaHUX Y POCTOBill cuctemi Mg-Zn-C nopoukis anmasy, if], 4ac YUCTOro 6€3yJapHOTo TOUiHHS
aJIIOMiHi€BUX CIJIABiB 32 paxyHOK BUKOPUCTAHHS aJIMa3HOro nosikpucraniyHoro CVD-NIOKpUTTS Ha ITOBEPXHI
pobouoi mnactuay. OCHOBHA yBara IpUALISETbCS aHali3y YILiJIbHEHHS aJIMa3HUX MIOPOMUIKIB IIifl 4ac CIiKaHHS
MOJIIKPUCTAIIB Ta AOCTIiIKEHHS BIUIMBY aJIMa3HOTO MOKPUTTS Ha [TapaMeTpH Ipolecy 06po6ku. Pesysibratu
IOCIIiIPKEHHS CIIPUAIOTD MiIBUILIEHHIO 3HOCOCTIMKOCTI Pi3asIbHOI [IJIACTUHY, & TAKOX Y OCKOHAJIEHHIO 3araJlbHOTO
niaxony 1o 06pobKU BaXKKOOOPOOII0BAaHMX KOJIbOPOBUX CILJIABiB y BUPOOHULTBI. E(eKTUBHE MiBULLIEHHS
3HOCOCTIMKOCTI NOJIKPUCTAIIYHMX JIMA3HUX I1JIACTUH Ta ONTUMIi3alis 06pO6KM BasKKOOOPOOIIIOBAaHUX MaTepiailiB
BMMAaralTbh CUCTEMHOTO MiJX0/y Ta NOIIM6IEHOr0 aHali3y HU3KM B3a€MOIIOB'I3aHUX HAYKOBO-TE€XHIYHUX aCIEKTIB.
J71s1 po3BOsi3aHHS Ljel 3aa4i HEOOXiAHO BUPIIINTY psif, PyHIAMEHTANIbHO-TIPUKIIAHUX UTaHb: 1) BUBHAYEHHS
CTYIEHS YIiJIbHEHHS aJIMa3HUX MIOPOIIKIB 3 METOK (OPMYBAHHS HANOiIbIl €(PEKTUBHUX MOIIKPUCTAIB aIMasy; 2)
BM3HAYEHHS BUMOT [0 BJIACTMBOCTEN aJIMa3HUX IIOKPUTTIB BiAIIOBIHO 10 YMOB €KCILTyaTalilHOrO HaBaHTa>KEHHS;
3) mocyigKeHHs BIUIMBY ()a30BOro CKIajy Ta CTPYKTypY IIOKPUTTIB Ha €KCILTyaTalliliHi XapaKTePUCTUKU POOOYNX
€JIEMEHTIB iIHCTPYMEHTIB; 4) BCTAHOBJIEHHS ONITUMAJIbHUX YMOB (POPMYBaHHSI IIOKPUTTSI HAa TOBEPXHSIX POOOYMX
€JIEMEHTIB iHCTPYMEHTIB. BifilIOBiAHO 10 NOCTaBIEHUX 3aBAAHb Y POOOTi 6YJI0 PO3IJISIHYTO OCHOBHI M€XaHi3Mu
3HOUIYBAHHS IHCTPYMEHTIB HA OCHOBI MOJIIKPUCTAJIIYHOTO ayiMasy. [ pyHTYIO4YKCh Ha aHai3i JITEPATYPHUX IKEPE,
0yJ10 cpOpMYJILOBAHO OCHOBHI IPUHIMIINA Ta BUMOTH 10 MaTepiajiB Ha OCHOBI OJIKPUCTAIYHOTO ajIMasy;
IOCJIiI)K€HO HAayKOBO-TEXHIUHI IPUHLMIIM OTPUMAaHHS aJIMa3HUX MIOPOILKIB y CUCTEMI pocTy Mg-Zn-C; mpoBeLeHO
($hopMyBaHHS MOJIIKPUCTAJIB HA OCHOBI 3a3HaY€HUX [IOPOLIKIB MIJIIXOM CITiIKaHHS y arapati BUCOKOTo TUCKY ABT
tuny «Topoin-20» 3a Tucky 7,7 I'Tla ynpoznossx 20 ¢ 3a remneparypu 1750°C; HaHeCceHO Ha IIOBEPXHIO
MOJIIKPUCTAIiYHOI IIJIACTUHY NOJIIKpUCTaliyHe anMaszHe CVD-TIOKpUTTS 3a IapaMeTPiB OCAIPKEHHSI: TUCKY po6040oro
rasy Biz 11,3 xI1a o 13,7 xI1a, noTyXHOCTI Tiio4oro po3paay (W) Bix 2,9 no 3,3 kBr. Temnepartypa CUHTe3y
nokputTis (T), BapitoBanacs Biz, 1060 1o 1175 °C. 3aranpHuil 4yac HaHECeHHsI IOKPUTTIB CTaHOBUB 8 - 9 rog,. ToBiKHA
OTPMMAaHMX [TOKPUTTIB 3HAXOIMJIACh B Hiana3oHi 20-30 MKM. ByJio ipoBeieHo MOPiBHAIbHU aHali3
eKCILTyaTaliiHUX XapaKTEPUCTUK POOOUNX €JIEMEHTIB iHCTPYMEHTY 3 IOKPUTTSIM Ta 6€3 HbOTO 3 METOIO OL[iHKU
edexruBHOCTI Mopudikauii nosepxHi. TakuMm YMHOM, Y paMKax I1jiei pob0oTH BCEO6IYHO PO3IJISTHYTO OCHOBHI
MEXaHiI3MU 3HOIIYBAHHS Pi3ajIbHUX iIHCTPYMEHTIB, BATOTOBJIEHUX HA OCHOBI IOJIIKPUCTAJIIYHOTO aIMa3y, a TAKOXK
BM3HAY€HO KJI0YOBI (PaKTOpH, 110 BIJIMBAIOTh Ha iX €KCIUlyaTallifiHi XapaKTepUCTUKU B yMOBaX OOPOOKHU
BaXXKOOOPOOJIIOBAaHMX MaTepiasiB. Ha 0CHOBI aHazi3y cyyacHOi HayKOBOi JliTepaTypy c(OPMYIbOBAHO y3arajbHEeHi
MIPUHIIUITNA PO3POOKYU aJIMa30BMiCHUX MaTepiasiB. TakoX OKpecyieHO OCHOBHI BUMOTHY JIO MOJTIKPUCTATiYHOTO
asMasy, 1110 BUKOPUCTOBYETbCS B Pi3ajibHUX IHCTPYMEHTAX, 3 yPaxXyBaHHIM CeUU(iKu eKCIlyaTallilHUX YMOB

HaBaHTaXX€HHS, 30KpeMa BIIJIMBY TEPMOMEXaHIYHUX (PAKTOPIB Ta CEpEeNOBUIA 0OPOOKU.

2. The thesis for the Ph.D. degree, specialtyl32 - Material Science, - V.Bakul Institute for Superhard Materials NAS
of Ukraine, Kyiv, 2025. Machining of difficult-to-machine alloys based on non-ferrous metals is an extremely
promising field of modern materials science and mechanical engineering. The use of polycrystalline diamond tools
opens up new opportunities for increasing the accuracy, stability and efficiency of technological processes. The
high hardness and thermal conductivity of diamond provide high-quality machining of materials such as aluminum
alloys and technical industrial materials, which are widely used in the aerospace, automotive and medical
industries. However, despite significant achievements, a number of technological difficulties remain unresolved.
This work is devoted to the study of increasing the wear resistance of diamond polycrystals synthesized in the Mg-
Zn-C growth system during clean impact-free turning of aluminum alloys by using a diamond polycrystalline CVD
coating on the surface of the work plate. The main attention is paid to the analysis of the densification of diamond
powders during sintering of polycrystals and the study of the influence of diamond coating on the parameters of
the machining process. The results of the study contribute to increasing the wear resistance of the cutting insert,



as well as improving the overall approach to processing difficult-to-machine non-ferrous alloys in production.
Effective improvement of wear resistance of polycrystalline diamonds and optimization of processing of difficult-
to-process materials require a systematic approach and in-depth analysis of a number of interrelated scientific
and technical aspects. To solve this problem, it is necessary to solve a number of fundamental and applied issues: 1)
determination of the degree of compaction of diamond powders in order to form the most effective diamond
polycrystals; 2) determination of requirements for the properties of diamond coatings in accordance with the
operating load conditions; 3) study of the influence of the phase composition and structure of coatings on the
operational characteristics of the working elements of tools; 4) establishment of optimal conditions for the
formation of coatings on the surfaces of the working elements of tools. In accordance with the tasks set, the work
considered the main mechanisms of wear of tools based on polycrystalline diamond. Based on the analysis of
literary sources, the main principles and requirements for materials based on polycrystalline diamond were
formulated; the scientific and technical principles of obtaining diamond powders in the Mg-Zn-C growth system
were investigated; polycrystals were sintered on the basis of the specified powders by sintering in a high-pressure
apparatus of the AVT type «Toroid-20» at a pressure of 7.7 GPa for 20 seconds at a temperature of 1750°C; a
polycrystalline diamond CVD coating was applied to the surface of the polycrystalline plate under the deposition
parameters: working gas pressure from 11.3 kPa to 13.7 kPa, glow discharge power (W) was in the range from 2.9 to
3.3 kW. The temperature of coating synthesis (T) varied from 1060 to 1175 °C. The total coating application time
was 8 - 9 hours. The thickness of the obtained coatings was in the range of 20-30 pm. A comparative analysis of
the operational characteristics of the working elements of the tool was carried out - with and without a coating in
order to assess the effectiveness of surface modification. Thus, within the framework of this work, the main
mechanisms of wear of cutting tools made on the basis of polycrystalline diamond have been comprehensively
considered, and the key factors that affect their operational characteristics in the conditions of processing
difficult-to-process materials have been identified. Based on the analysis of modern scientific literature,
generalized principles for the development of diamond-containing materials have been formulated. The main
requirements for polycrystalline diamond used in cutting tools have also been outlined, taking into account the
specifics of operating load conditions, in particular the influence of thermo-mechanical factors and the processing
environment.
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