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1. Incepraris Ha 30O6GYTTSI HAYKOBOTO CTYIIEHS KaHIWATa TEXHIYHMX HayK 3a creujanbHicTio 05.02.01 -
Marepiano3HaBCTBO. - [HCTUTYT HaATBEpIUX MaTepiaiiB iM. B. M. bakyns HAH VYkpainu.[lucepralito NprCBI4Y€HO
IOCJIiIKEHHIO 3aKOHOMIpHOCTE (POPMyBaHHS CTPYKTYPH i BIaCTUBOCTEN aJIMa30BMiCHUX KOMIIO3UTiB (KAM) 3
6araTOKOMIIOHEHTHOIO 3B'13K010 Ha 0CHOBI Ni-Sn nipu inTeHcuBHOMy esnekTtpocnikanHi (IEC). [Tokazano, mo IEC e
NEPCIEKTUBHUM METOJIOM BUTOTOBJIEHHS KAM 17151 6ypoBOro i mopofopyiHiBHOrO iHCTPYMEHTY, SIKUI1 3abe3nedye
IIOBHY KOHCOJIiJIallil0 IOPOIIKOBOI 3aTOTOBKU 32 ECSTKU CEKYH], IPU 30€pe>KeHHI BUXiTHOI SKOCTi aiMa3iB.
[TpoBigHuMN MexaHizmamu KoHcoiganii KAM cucremu Ni-Sn npu IEC € TepMoakTuBOBaHa My1acTAYHA AedopMallis
NIOPOLIKY HIKEJIIO, IIABJIEHHS i MAaCOIIEPEHOC 0JI0BA B IIOPUCTIN IIPECOBLI Ta XiMiYHA B3a€MO/isl KOMIIOHEHTIB

3B'I3KU 3 YTBOPEHHSIM iHTEpMETaNiTHUX CIOIYK. JJOCHiIKEHO 3aKOHOMIPHOCTI ITPOLECY €JIEKTPOCIiKaHHS i,



THCKOM 0araTOKOMIIOHEHTHUX CUCTEM B IIPUCYTHOCTI PifKoi ¢a3u. BcTaHOB/IEHO, 10 HASIBHICTD PifKoi a3y npu
IEC 3HayHO 36i7blIy€e IPOBiTHICTh 3pa3ka i IHTEHCHBHICTb HarpiBy, 10 CYTTEBO MiJBUIIY€E MIBUAKICTh yCaAKK Ta
XiMiYHUX peakuiil. PO3BUHYTO MaKpOKiHETUYHY MOJeJb IpoLecy popMyBaHHs iHTepMeTaifis cuctemu Ni-Sn B
[TOPOILUKOBIY CyMillli IIPY HEI30TEPMIYHMX YMOBaX. JJOCIIiIKEHO 3aKOHOMIPDHOCTI BIUIMBY CKJIaly IIOPOLIKOBOI CyMillli
Ha pOpMyBaHHS MIKPOCTPYKTYpPH i (izuKo-MexaHiuHi BractuBocTi KAM. Bu3Ha4eHO nepCcreKTUBHi 3 TOUKU 30py
sxocTi KAM texHosoriyni napametpu [EC. 3anponoHoBaHUi eHeprooianHuil Criocio BUTOTOBIEHHS 6YypPOBUX
KOPOHOK € IIPOTOTUIIOM HOBOI ITIPOMHUCJIOBOI TEXHOJIOTII BUTOTOBJIEHHS aJIMa3HOrO iHCTpyMeHTy. Kil04oBi cioBa:
KOMIIO3ULiHUI aJIMa30BMiCHUI MaTepiasl, iHTEHCUBHE €JIEKTPOCIIKaHHS, 6araTOKOMIIOHEHTHA 3B'S3Ka,

iHTepMeTaif, TenJIoNpPOBiTHICTh, TBEPHICTb, 6ypOBa KOPOHKA.

2. Dissertation for the candidate of technical sciences degree in speciality 05.02.01 - Materials Science. - V. M.
Bakul Institute for Superhard Materials of the National Academy of Sciences of Ukraine.The thesis deals with the
patterns of structure and properties formation of the diamond composite materials (DCM) with multicomponent
Ni-Sn based binder by the intensive electrosintering (IES). It has been shown that IES is a promising method of
DCM production which provides full consolidation of green compact in tens of seconds while preserving initial
quality of diamonds. The leading mechanisms of DCM densification by IES involve termally activated plastic
deformation of nickel powder particles, tin melting and mass transfer and chemical interaction of the bond
components. The regularities of the multicomponent systems IES under pressure in presence of liquid phase have
been explored. The presence of a liquid phase during the electrosintering increases conductivity of green compact
and intensity of heating which, in turn, significantly increases the shrinkage rate and promotes uniform
distribution of components and formation of intermetallic compounds. The macrokinetic model of intermetallic
compounds formation in the system Ni-Sn under non-isothermal conditions has been developed. The effect of the
powder mixture on the microstructure formation and physical and mechanical properties of DCM has been
studied. The promising in terms of DCM quality technological parameters of IES have been established. The
proposed energy-efficient method of manufacturing the drilling crowns constitutes a prototype of the new
industrial production technology of diamond tools. Keywords: diamond composite material, intensive
electrosintering, multicomponent bond, intermetallic, thermal conductivity, hardness, drilling bit.
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