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Pedepar:

1. BupilmeHa BakiMBa HayKOBO-TE€XHIYHA ITPOGJIEMa CTBOPEHHS 1151 KAMEHEOOPOOHOI Ta 06YBHOI IPOMHUCIOBOCTI
KOMIIO3UIIIHUX MaTepiasiB cucteM anMasz-Fe-Cu-Ni-Sn i anmasz-Co-Cu-Sn, mo MicTsate gob6aBku CrB2 i CrSi2,
CIIPSIMOBAaHMM KEPYBaHHSIM IIPOlieCaMU B3a€MOii yTBOPIOBAHOrO 3a rpadiTu3allii IoBepxHi aIMa3HUX 3€PeH
BYIJIELIO 3 TBEPAMMU KOMIIOHEHTAMM METaJIiuHOI 3B’13KH, 1110 3a6e3Ievye yTBOPEHHSI HAHOCTPYKTYPU Ha IPAHULL
[IOIiTy a7IMa33B's13Ka Ta MiABUIIEHHS (i3NKO-MeXaHIYHUX BJIaCTUBOCTEH i BHOCOCTIMKOCTI KOMIIO3UTIB B Pi3HNUX
YMOBax ix BUKOpUCTaHHS. BCTaHOBJIEHO, 1110 CTPYKTYpa MeTaseBoi 3B 513ku 51%Fe-32%Cu-9%Ni-8%Sn (3a macoo)
HE3aJIEXKHO Bifl TapaMeTPiB raps4oro AONPECOBYBAaHHS CKIIANAETLCS 3 TBEPAMX PO3UMHIB Ha OCHOBI Mifli i 3a7i3a Ta
cnostyk Cu9NiSn3 i Ni3Sn, a nepexinHa 30Ha ayiMa33B’s3Ka Ma€e CyTO iepapXiuHy CTPYKTYPY i CYTTEBO 3aJI€XKUTB Bif

THCKY Ta TPUBAJIOCTI npouecy. [TokazaHo, 110 KIIY0BUM JJ1s1 BAPOOHUIITBA [IPOMUCIIOBO IIEPCIIEKTUBHUX



KOMIIO3ULIHUX MaTepiasiB anmasz—(49,98%Fe-31,36%Cu-8,82%Ni-7,84%Sn-2,0%CrB2) € cTBOpeHHS HEOOXiTHUX
YMOB rapsiuoro J0IpecoByBaHHS, sIKi 3a0e3Me4y0Th YTBOPEHHS B [IepeXifHiil 30Hi anmas3B’si3ka npoiapkis 3 Cr3C2,
Cr7C3, Fe3C i Crl.65Fe0.35B0.96 HaHOpO3MipHOi TOBIIMHU. BcTaHOBIEHO, 110 B POPMYBaHHI HAHOCTPYKTYPHU B
nepexifiHiil 30Hi aTMa3aMeTaseBa 3B's13Ka IiJ] yac rapsiioro JONpeCcOBYBAHHS AOCiIKyBaHOI KOMITO3ULLl ITPU TUCKY
200 MIla gominye npouec nudysii Byryiento, yTBOpEHOro BHaCIigOK rpadiTu3allii HIOBEPXHi aIMa3HUX 3€PEH Ha
eTalli crikaHHs, B KpucTaniyHy rpatky - Fe i CrB2, mo nossosinsio po3pooutu KAM 3 ninBuiieHoro B 2-5 pasis

3HOCOCTIHKICTIO TOPiBHSAHO 3 KAM, BUTOTOBJIEHMMH Ha OCHOBI CE€PiliHUX 3B'SI30K.

2. The dissertation is concerned with the development of physico-mechanical principles of wear resistance of
composite diamond-containing materials due to the improvement of adhesion strength of the diamond-metal
binder contact, which provides a high degree of the diamond retention by the binder. It has been found that the
metal binder structure of the diamond-51%Fe-32%Cu-9%Ni-8%Sn composites produced by sintering in a furnace
at a temperature of 800C for an hour using a mold, regardless of technological parameters of the hot second
compaction, consists of solid solutions based on iron and copper of the variable compositions and Cu9NiSn3 and
Ni3Sn compounds. In this case the diamond-metal binder transition zone is of a purely hierarchic structure and
depends essentially on the pressure and process duration. The transition zone of diamond-containing composites
produced at the insufficient pressure (below 200 MPa) and duration of hot second compaction (lower than 3 min)
consists of combinations of the -Cu, and Ni3Sn phases with graphite inclusions, which is the reason for the zone
fracture by the mechanism of intensive cracking, premature falling-out of diamonds from the matrix, and material
wear. The transition zone of diamond-containing composites produced at a pressure of no less than 200 MPa and
a time for the second pressing of no less than 3 min consists of -Fe phases and Fe3C carbide interlayers of 5-40
nm in thickness, which increases wear resistance and operation properties of such composites. The mechanism of
the nanostructure formation in the transition zone consists in the diffusion of carbon released due to the diamond
graphitization at a stage of the composition sintering in the furnace into the -Fe crystal structure. The prospects
are analyzed and the advantages showed of the use of CrB2 and NbN in composite materials of the diamond-Fe-
Cu-Ni-Sn system, which made it possible to reveal additional sources to produce composite materials with new
useful properties. High operation characteristics of such composites are achieved by the formation of a
diamond-metal binder of the nanostructure with Cr3C2, Cr7C3, Fe3C and Crl.65Fe0.35B0.96 5-40 nm thick as a
result of the interaction of carbon released due to diamond graphitization at a stage of sintering compositions with
CrB2, NbN and -Fe hard phases in the course of hot second pressing of them at a certain pressure and time of
sintering. Based on the above scientific principles of controlling structure formation processes in the diamondFe-
Cu-Ni-Sn-CrB2 heterophase composition, the system parameters and technological conditions of the hot second
pressing were defined, which made it possible to develop a diamond-containing composites with the wear
resistance exceeding that of materials produced according to existing industrial technologies by a factor of 2-5.
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