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1. ®opmyBaHHS CTPYKTYpH Ta BIACTUBOCTEN TBEPIMX CIIABiB HA OCHOBI Kap6ily TUTaHy 3 JOOABKaMU iHIIMX
KapOiis.

2. Formation of the structure and properties of hard alloys based on titanium carbide with additives of other
carbides.

Pedepar:

1. Incepraliito pucBsIYeHO NOCiIKEeHHIO BIIJIMBY 4,00aBOK KapobifiB nepexinHux metanis V ta VI rpyn i ckiany
3B'SI3KM TBEPJIMX CILJIaBiB HA OCHOBI Kap0ifly TUTaHY 3 HiKeJIb-XPOMOBOIO 3B513KOI0 Ha (POPMYBaHHS iX CTPYKTYPH Ta
BJIACTMBOCTI. BCTaHOBJIEHO, 110 JIETYBaHHS KapOily TUTaHy Kapb6ifaMu Hio6ilo, BaHAL 10, MOJIiOAEHY 3MEHIIYE
PO3YMHHICTb TYTOIJIABKOi OCHOBY y METAJIEBI 3B'311i CIIJIaBYy Ta 3aTPUMYE PIiCT 3€pPeH KapOify TUTAHY MiJ] yac
nepexkpucranizauii yepes piaky ¢asy. OnTUMi30BaHO XiMiYHMI CKJIaJ, Ta TEXHOJIOTIYHI PEXXUMU BaKyyMHOTO
CITIiKaHHS Ta CIiKaHH4 MiJ TUCKOM. BCTaHOBJIEHO, 1110 BBEJI€HHS y CKJIa]] CILJIaBiB TBEPAUX PO3YMHIB aKTUBYE IIPOLIEC
CITiKaHHS MiJ, TUCKOM, 3MEHIIy€E ITIOPUCTICTh Ta IIPU3BOJAUTD 10 YTBOPEHHS APiGHO3€PHUCTOI CTPYKTYpH CIIaBy. [1o

3aJIEXKHOCTAX Bi,lLHOCHOi I'yCTHHU ITPECOBOK Bi,H, TUCKY IIPECYBAHHAI BU3HAYEHO 3a71€KHOCTi CEPEIHbOKBAAPATUYIHOTO



HaIpYXEHHS B MaTpulli, IO YTBOPIOE IOPUCTE TiJIO, Bif, il cepegHboi KBaIpaTU4HOI AedopMallii, SIKi JO3BOIUIN
BUSIBUTU OCOOJIMBOCTI yIIiIbHEHHS, fedopMaLiliHOTro 3MilJHEHHS Ta PyHHYBaHHS YAaCTUHOK KPUXKHUX IIOPOIIKIB, 1110
BM3HAYaIOThCS po3MipaMi i GOPMOIO YACTMHOK IIOPOIIKiB, B IPOLECI XOJIOJHOTO IIPpeCyBaHHs. JlOCiIP)KeHO BILJIMB
KapOiniB MoJibIEHY, BaHAiI0 Ta Hi06i10, HiIKEJIb-XPOMOBOI 3B'S13KM Ta METOJly BUTOTOBJIEHHS CIJIABiB Ha
CTPYKTYPHUI1 CTaH TBEPAMX CILJIaBiB HAa OCHOBI Kap6iny TuTaHy. JOCiIKeHO CUHTEe3 TBEPAUX PO3UMHIB METOLAMU
CITiIKaHH4 Ta raps4oro NpecyBaHH4 3a Pi3HUX TEMIIEPATYP i 4aCy BUTPUMKU. JJOCTIiI>KEHO OCHOBHI 3aKOHOMIPHOCTI
IIPOLIECY CIIKaHHS Ta rapsyoro pecyBaHHS TBEPIUX CILJIaBiB HA OCHOBI Kapbify TuTaHy. JlociigkeHo (isuko-
MeXxaHi4Hi Ta eKCIUTyaTalliiiHi BJaCTUBOCTi TBEPAUX CIIJIaBiB HA OCHOBI Kapbiny TuTaHy. Ha 0OCHOBI ofepkaHuX
Pe3yJIbTaTiB IPOBEIEHO ONTUMI3allil0 CKIaly TBEPIOTO CIJIaBy Ha OCHOBI Kapbiny TUTaHy i po3po6JIeHO TEXHOJIOTI0
J10r0 BUTOTOBJIEHHSI 3 METOIO OTPMMaHHSI BUCOKOTO PiBHS (Pi3MKO-MEXaHIYHUX Ta €KCIITyaTaliflHUX BJIAaCTUBOCTEN
BMPOOIB 3 HBOTO. BCTaHOBJIEHO, 10 MiABUILEHHS MIiLJHOCTI Ta TBEPOCTI CIJIaBiB HA OCHOBI ckyafHoro kap6iny (Ti,
Nb, V, Mo)C nocsiraeTbcs 3a paXyHOK 3MEHILIEHHS TIOPUCTOCTI Ta 3MEHILIEHHS pO3MipiB KapOiJHUX 3€PeH.
[HTeHCUBHICTb 3HOIIYBaHHS IVIACTYH i3 MaTepiajy, OTPUMAHOTr0 32 CTaHAAPTHOIO TEXHOJIOTIE0, IPUOJIU3HO B TPU
Pasu BULIA, HDK Y CIIJIaBY, OTPMMAHOTO 3 IIoNlepeHIM YTBOPEHHSIM TBEPAOrO PO3UMHY Ha OCHOBI Kapbify TUTaHy, i
IIpY BeJIMYMHI 3HOLIYBaHHSI IJIACTUH I10 33/iHiil oBepxHi 0,2 MM, TPUBAJIICTb POOOTH IJIACTUH CKJIaJa BifMOBigHO 16
xB. Ta 38 xB. Ky1to4yoBi cji0Ba: Kap6if, TUTaHy, TBEPAUI PO3UMH, XOJIOHE IIPECYBaHHSI, YIiIbHEHHSI, CITiIKaHHS T

THNCKOM, 3HOLTYBaHHA.

2. The thesis is devoted to the study of the carbides additions influence of V and VI groups transition metals and
titanium-carbide-based hardmetals composition with nickel-chromium binder on their structure and properties
formation. It was found that alloying titanium carbide with niobium, vanadium, molybdenum carbides reduces the
solubility of the refractory base in the hardmetal and retards the growth of titanium carbide grains during
recrystallization through the liquid phase. The chemical composition and technological modes of vacuum sintering
and pressure sintering have been optimized. It was found that the introduction of solid solutions into the alloys
composition activates the sintering process under pressure, reduces porosity and leads to the formation of a fine-
grained alloy structure. Based on the dependences of the billets relative density upon the pressure, the
dependences of the rootmean-square stress in the matrix forming the porous body on its root-mean-square
deformation were determined, which made it possible to reveal the features of densification, strain hardening and
destruction of brittle powder particles, determined by the size and shape of powder particles, during cold
pressing. The effect of molybdenum, vanadium and niobium carbides, nickel-chromium binder, and the method of
obtaining alloys on the structural state of titanium-carbidebased hardmetals with a nickel-chromium binder has
been investigated. The synthesis of solid solutions was studied by sintering and hot pressing at various
temperatures and holding times. The basic laws of the pressure-free sintering process and hot pressing as well as
the physical-mechanical and test properties of titanium-carbide-based hardmetals have been investigated. On the
basis of the results obtained, the optimization of the hardmetals composition based on titanium carbide and the
methods of its manufacture were carried out in order to obtain a high level of physical, mechanical and
performance properties of products made from it. It has been established that an increase in the strength and
hardness of alloys based on complex carbide (Ti, Nb, V, Mo) C is achieved due to a decrease in porosity and a
decrease in the size of carbide grains. The wear rate of the plates made of the material obtained by the standard
technology is approximately three times higher than that of the alloy obtained by the technology with obtaining
solid solution on titanium carbide basis, and when the wear of the plates along the flank surface is 0.2 mm, the
duration of the plates was 16 minutes respectively and 38 minutes. Keywords: titanium carbide, solid solution, cold
pressing, densification, pressure sintering, wear.
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