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Pedepar/anoTamis:

1. B ymM0OBax CTpiMKOTro pO3BUTKY €HEPreTUKH, MalIMHOOYAiBHOI Ta aBiaKOCMIYHO] rasyse, MifBUILYETHCS IIOIUT Ha
IHCTPYMEHTH BUTOTOBJIEH] 3 MaTepiaJliB, WO 34aTHI BATPMMYBATH MiJBULIECHI MEXaHIYHI HABAHTA)KEHHS, IIPALIOBATU
B YMOBaX BUCOKHUX TEMIIEPATYP Ta MaTH MiJIBULIEHY CTIMKICTb 10 3HOCY. OOHUM 3 TaKUX MaTepiasiB € KybiuHn
HiTpup 60py (KHB), sxuit mocTynaeTscs 3a TBEPLICTIO aiMasy, IPOTe Bifpi3HIETHCS BUCOKOIO TEPMOCTIHKICTIO Ta
XiMIYHOIO CTabiNIbHICTIO TpY 06pOOILLi CIJIaBiB YOPHUX METaliB. AKTyasIbHICTh BIOCKOHAJIEHHS MaTepiaiB
iHCTpyMEHTa/IbHOTO IPU3HAYEHHS], BUTOTOBJIEHMX HA OCHOBI Ky0iYHOT'O HITpUAY 60py 3yMOBJIEHA KiJlbKOMa
yyHHUKaMHU. [lo-nepiue, y MamImHOOYAiBHIl ranysi 3pocTae MONUT Ha BUKOPUCTAHHSI BUCOKOMIIHUX,

Ba)XKOOOPOOJIIOBAHMX 1 3arapTOBaHUX CTaJIeH, 1110 0OYMOBIIIOE ITOTPEOY y 3aCTOCYBaHHI iIHCTPYMEHTAJIbHUX



mMarepia’iB 3 HiIBUILIEHOIO 3HOCOCTINKICTIO. [To-Apyre, N1 3a6e3nedyeHHs] BUCOKOIBUIKICHOI Ta BUCOKOTOYHOI
00pOOKY TaKMX MaTepiajiiB HeOOXigHI iHCTpyMeHTH, 1110 3a0€31e4YyI0Th MiHiMaJIbHE TEeIJIOBUIiIJIEHHS, CTabibHICTD
reoMeTpii pisasbHOI KpPOMKU Ta TPUBaInil pecypc 6eanepepBHOi poboTu. [To-TpeTe, 3aBKIu iCHye TEHAEHLis 10
CKOPOYEHHS BUPDOOHMYMX BUTPAT, MiJIBULIEHHS €(EKTUBHOCTI Ta 3[€LIEBIEHHS BAPTOCTi 06pooKu. [TokpaleHHs
BJIACTUBOCTEN IHCTPYMEHTY 3aBJSAKU PETYJII0OBAHHI TEXHOJIOTIYHUX YMOB Ta MOE€QHAHHS CKJIaJOBUX MiIBUILY€E
IIOBrOBIYHICTb iHCTpyMeHTy. OTpUMaHHS 3pa3KiB Ha TBEPIOCIIJIABHIN NiIKIaALi JO3BOJISI€ 3MEHIIUTH YaCTOTY 3aMiH
iHCTPYMEHTY Ta CKOPOTUTHU 4ac MPOCTOIB, 1[0 CIPUSITUME [TOKPAIIEHHIO EKOHOMIYHO] €(peKTUBHOCTI BUPOOHULITBA.
Jucepralis NpUCBsY€HA BUPIMIEHHIO aKTyaJIbHOTO HAYKOBO-TEXHIYHOTO 3aBJAHHS, a CaMe, CTBOPEHHS
3HOCOCTIVMKMX JBOIIAPOBUX KOMIIO3UTIB iIHCTPYMEHTAJILHOTO IIPU3HAYEHHS 3 IIMXTH HA OCHOBI CBN 3 TyromnsaBkumu
CIIOJIyKaMU TUTAHY Ta aJIlOMiHieM. B pe3ysibTaTi poBeeHUx JOCiIKeHb, O0yJI0 OleP>)KaHO KOMIIO3UTH Y KYOiYHOMY
II€CTUIIyaHCOHHOMY IIPECi, CIIiKaHHS BiI0yBa0Cs HA TBEPIOCIIJIaBHIN NiIKIaLi 32 BUCOKOTO TUCKY Ta
TeMrepaTypu. B po6oTi po3risiHyToO TeopeTnyHi Ta IpakTU4YHi OCHOBU (GOPMYBaHHS KOMIIO3UTIB HA OCHOBI
Ky6iuHOro HiTpuny 60opy rpynu BH Ta BL, 1110 BUKOPUCTOBYIOTbCS JJ1s1 BATOTOBJIEHHSI POOOYUX Pi3ajibHUX
iHCTpyMEHTIB. B pe3ysbTaTi BUKOHaHHS IUCEPTaLliiiHOi po6oTu cTBOpeHO HaaTeepni PCBN komnosutis BL rpynu
iHcTpyMeHTanbHOro npusHadeHHs (cucrtemu cBN — TiC - Al, ¢cBN - TiN - Al, ¢cBN - TiCN - Al). Komnoszurtu
OZ€PXYBJIU 3 BUKOPUCTAHHSM IIE€CTUITyaHCOHHOTO Ipecy ZR800 sycnynam 330 MH. CriikaHHSI KOMIIO3UTHOTO
1Iapy IPOBOJMIIY Ha TBEPAOCIJIaBHIN nifxianui 3a Tucky 5,5 I'Tla i temneparypu 1850 K. KomnosutHuii map
BiZIpi3HABCS 3MILIHEHOIO ITPOAYKTAMU PEaKLiHOI B3aeMOZii CTPYKTYpPOIO, BUCOKUMU TBEPHICTIO Ta
TPIlIMHOCTINKICTIO. MiIKPOCTPYKTYpa KOMIIO3UTIB OJIHOPiJHA HAa PiBHI po3mipy 3epHa cBN (0,5 - 3 MKMm).
[TpocoyeHHs KOOANbTY 3 TBEPAOCIJIABHOI MiIKJIaIKU B KOMIIO3UTHUM 1Iap 3a6e31e4nsio MilTHUI 3B'130K MiXK
YaCTMHAaMHU JBOIIAPOBUX IJIACTUH. Oflep>KaHi KOMIIO3UTH KOHKYPEHTOCIIPOMOXKHI ITpy QiHIilIHINA 06po61i
3arapToBaHUX CcTajel Ta crewcniasiB. [Ipu 06po6ui 3araprosanoi crani XBI' TBepaicTio 59 - 62 HRC B pexumi
IJ1aJIKOTO TOYiHHS pi3asibHi IVIACTUHYU 3 HOCHIIKyBaHUX PCBN KOMIIO3UTIiB IOKa3aau BUCOKY 3HOCOCTIHMKICTb, ixX

Mpalle3aTHICTb BifNOBifaia Mpale3naTHOCTi eTaloHHUX BUPo6iB KkomaHii Element Six.

2. Amid the rapid development of the energy, machine-building, and aerospace industries, there is a growing
demand for tools made from materials capable of withstanding high mechanical loads, operating at high
temperatures, and exhibiting high wear resistance. One such material is cubic boron nitride (cBN), which is second
only to diamond in hardness but is distinguished by its high thermal stability and chemical stability when
machining ferrous alloys. The relevance of improving tool materials based on cubic boron nitride is driven by
several factors. First, the demand for high-strength, difficult-to-machine, and hardened steels is growing in the
machine-building industry, which necessitates the use of tool materials with enhanced wear resistance. Second, to
ensure high-speed and high-precision machining of such materials, tools are required that provide minimal heat
generation, stable cutting edge geometry, and a long service life under continuous operation. Third, there is always
a trend toward reducing production costs, increasing efficiency, and lowering the cost of machining. Improving
tool properties by adjusting machining parameters and optimizing material combinations will increase tool life.
Producing samples on a cemented carbide substrate reduces the frequency of tool changes and minimizes
downtime, thereby improving the economic efficiency of production. The relevance of improving tool materials
based on cubic boron nitride stems from several factors. First, the demand for high-strength, difficult-to-machine,
and hardened steels is growing in the machine-building industry, which necessitates the use of tool materials with
enhanced wear resistance. Second, to ensure high-speed and high-precision machining of such materials, tools are
required that minimize heat generation, maintain stable cutting edge geometry, and provide a long service life
under continuous operation. Third, there is always a trend toward reducing production costs, increasing
efficiency, and lowering the cost of machining. Improving tool properties by adjusting machining parameters and
optimizing material combinations will increase tool life. Producing samples on a cemented carbide substrate
reduces the frequency of tool changes and minimizes downtime, thereby improving the economic efficiency of
production. This dissertation is devoted to solving a pressing scientific and technical problem, namely, the creation
of wear-resistant bilayer composites for tooling applications from a cBN-based matrix combined with refractory
titanium and aluminum compounds. As a result of the research, composites were produced in a cubic six-punch



press; sintering took place on a cemented carbide substrate under high pressure and temperature. This paper
examines the theoretical and practical foundations of the formation of composites based on cubic boron nitride of
the BH and BL groups, which are used in the manufacture of cutting tools. As a result of this dissertation work,
superhard PCBN composites of the BL group for tool applications (cBN-TiC-Al, cBN-TiN-Al, and cBN-TiCN-Al
systems) were developed. The composites were produced using a ZR800 six-punch press at a force of 330 MN.
Sintering of the composite layer was performed on a cemented carbide substrate at a pressure of 5.5 GPa and a
temperature of 1850 K. The composite layer was characterized by a structure reinforced by reaction products, high
hardness, and crack resistance. The microstructure of the composites is homogeneous at the ¢cBN grain size level
(0,5 - 3 um). Cobalt diffusion from the cemented carbide substrate into the composite layer ensured a strong bond
between the components of the two-layer inserts. The resulting composites are competitive in the finishing
machining of hardened steels and special alloys. When machining hardened 105WCr6 steel with a hardness of
59-62 HRC in a smooth turning mode, the cutting inserts made from the studied PCBN composites demonstrated
high wear resistance; their performance was comparable to that of reference products from Element Six.
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KBasigikanis: 1. r. 1., c.H.c., 05.02.01
Inentudikarop ORCID ID: He 3actocosyerbcs
JoparkoBa indopmamuist:

IloBHEe HaliIMEeHYBaHHS IOPUAHYHOL 0COOH: [HCTUTYT HAATBEPAMX MaTepiasis im. B. M. Bakys

HanjionasnpHoi akagemii Hayk YKkpainu

Kopg 3a €IPIIOY: 05417377

MicueSHaxo,q)KeHHﬂ: ByJI. ABTO3aBOAICbKa, KuiB, 04074, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa ynpaBiriHHS: HaujonanbHa akazemis HayK YKpaiHu

InenTudikarop ROR:

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. TypkeBud Bosiogumup 3iHOBI0BAY

2. Volodymyr Z. Turkevych

KBasigikamis: 1. x. 1., npodecop, akagemik HAH Vkpainu, 02.00.04



InenTudgikarop ORCID ID: 0000-0002-1441-4269
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH: [HCTUTYT HaATBEPAUX MaTepiasis im. B. M. Bakyns

HaujonanbHoi akagemii Hayk YKpainu

Kopg, 3a € IPIIOY: 05417377

Micue3HaxoaKeHHS: ByJI. ABTO3aBOACbKa, KuiB, 04074, YKkpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiiHHS: HaujonasnbHa akaziemis HayK YKpaiHu

Inentudikarop ROR:

VII. BinomocrTi npo odiniliHuX OIIOHEHTIB Ta PELI€H3E€HTIiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBumie Im's Ilo-6aTbKOBI:

1. JlJo6opna ITetpo IBaHOBUY
2. Petro I. Loboda

KBasidikanis: n. 1. n., npodecop, akagemix HAH Ykpainn, 05.16.06
Inentudikarop ORCID ID: 0000-0001-6718-9635
JoparkoBa indpopmamnist:

IloBHE HaliIMEeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHuii TexHiuHmil yHiBepcuteT Ykpainu "KuiBchKuit

MOJIITEXHIYHMN iIHCTUTYT imMeHi Irops Cikopcekoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekT Bepecreiichkuii, Kuis, 03056, Ykpaina
dopma BiracHoCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

Inentudikarop ROR: He zacrocosyerscs

BiacHe IIpisBuie Im'sa I1o-6aThKOBI:

1. Sranar-Jlosuncekuit Ocran bponiciaBoBuy

2. OSTAP B. ZGHALAT-LOZYNSKY]I

KBasidikamis: n. 1. 1., unen-kop. HAH Ykpainu, 05.16.06
Inentudikarop ORCID ID: 0000-0002-7013-5010
JoparkoBa iHdpopmamist:

IloBHe HaﬁMCHyBaHHﬂ IOPUIHUYHOL 0CO0H: IHCcTUTYT TpOGIeM MaTepiasio3HaBcTBa im. 1. M. Ppaniiesuya

HanjonanpHoi akagemii Hayk Ykpainu

Kopg 3a €IPIIOY: 05416930



Micue3HaxoaKeHHS: By OmenaHa Ipiuaka, Kuis, 03142, Ykpaina
dopma BracHOCTI: JlepxaBHa
Cdepa ynpaBiiHHS: HaujonasnbHa akaziemis HayK YKpaiHu

InenTudikarop ROR:

PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. KoBanenko TersHa BikropiBHa

2. Tetiana V. Kovalenko

KBasigikamis: . . u., c.n.c., 05.02.01
InenTudikarop ORCID ID: 0000-0003-4878-5161
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH: [HCTUTYT HAATBEpPAMX MaTepiasis im. B. M. Bakysns

HaujonasnbHoi akagemii Hayk YKpaiHu

Kopg 3a €IPIIOY: 05417377

Micue3HaxoaKeHHS: ByJI. ABTO3aBOACbKA, KuiB, 04074, Ykpaina
dopma ByacHOCTI: [lepxasna

Cdepa ynpaBiiHHSA: HaujonasnbHa akajeMis HayK YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Kanigpam Okcana MukoJiaiBHa

2. Oksana M. Kaidash

KBasigikanis: g.1.1., c.h.c., 05.02.01
InenTudikarop ORCID ID: 0000-0002-8879-3425
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH: [HCTUTYT HaATBEpAMX MaTepiasis im. B. M. Bakyss

HaujonasnbHoi akagemii Hayk YKpaiHu

Koz, 3a €IPIIOY: 05417377

Micue3HaxoaKeHHS: ByJI. ABTO3aBOJCbKa, KuiB, 04074, Ykpaina
dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBiiHHS: HauionasnbHa akajieMis HayK YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJIr04Hi BiZoMOCTi



Biacue IpizBume Im's I[TIo-6aTBLKOBI Jlucakoscokui BaseHTuH BosioguMupoBuy
TOJIOBH pagu

Biacue IpizBume Im's I10-6aTbKOBI JIncakoBcoKUil Banentun BonogumupoBuy
rOJIOBYIOYOrO Ha 3acCimaHHi

BiamoBigasibHUE 32 MiZTOTOBKY INamyk Azpiit MukonaioBid
00JIiIKOBHX JOKYMEHTIB

PeeCTpaTop FOpuenko TetsiHa AHaToJiiBHA

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiJIIOBiZaJIbHUM 3a peE:CTpaI.lilO HayKOBO'l' Opuenko TersiHa AHaToJIiBHA

IistJIbHOCTI




