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V. BimomocTi npo guceprauiio
Mosga guceprarii:
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Tema gucepranii:

1. BooCcKOHasIeHHs CTPYKTYPH i CKJIafly CIIEY€HUX iHCTPYMEHTAJIbHMX MaTrepiasliB Ha OCHOBI ix TpaHcdopMaliil Ipu
MiKpoTIacTUYHIN Aedopmarii

2. Tool sintered materials structure and properties improvement base on their transformations under microplastic
deformation

Pedepar:

1. O6'exT mocCiIKEeHHS: IPOLIeCH NTOTJIMHAHHS €HePrii, MikporacTu4Hoi gedopmaliii i pyiiHyBaHHS
IHCTPYMEHTAJIbHUX CIUIABIB IIiJi 4YacC JIOKAJILHOTO HaBaHTaXEHHS. [IpeIMeT NOCiI)KeHHS: iIHCTPYMEHTAJIbHI CIIJIaBH,
3MilHeHi kap6igom Bosbdpamy i KapoioM TUTaHy, OTPMMaHi METOLOM KOHTPOJIbOBAHOTO rapsuoro BaKyyMHOIO
IpecyBaHHs. METOAM NOCiI)KeHb: ONTUYHA Ta €JIEKTPOHHA MIKPOCKOIIis, KijibKicHa MeTasorpadis,
MiKpOCIIeKTPaJIbHUH aHali3, pEHTreHiBChbKUi (a30Buil aHAi3, BUMIp TBEPAOCTI, KiHeTUYHE iHAeHTyBaHHS. Y
IycepTaliiiHiil po60Ti BUPIllIEHO Ba)KJIMBE HAYKOBO-TEXHIYHE 3aBIaHHS PO3BUTKY YsIBJIEHHS IPO OCOOJIUBOCTI
3HOCY Ta PYMHYBaHHS iIHCTPYMEHTAJIbHUX CIIJIaBiB. PO3p06JIeHO cIjaBy, WO cKaagawTbes 3 kKapo6iny TiC marpuui Ti-
Ni ta Ni-Fe. BusHaueHO rpaHM4Hi TEMIIEPATYPHI YMOBH iX €KCIUIyaTallil Ta TEMIIEPATYPH, IO BUKJIMKAIOTh

BUJIiJIEHHS iHT€pMeTaliliB y CTPYKTYPHO-HECTabiIbHIN MATPULI, SIKi 3HUKYIOTh TPIlMHOCTINKICTh CILJIaBiB



MOPiBHSIHO 3i cTaHOM 6e3MocepeiHbO Mics CrikaHHA. BcTaHOBIEHO, 10 TBEPi CIJIaBU MOXKYTh IUCUITYBaTHU 6e3
pyriHyBaHHs 1o 80% eHeprii iacTuyHOi fedopmaliii, o nigsopunacs. Po3po6aeHo KOMIIEKCHY XapaKTePUCTHKY,
1110 [J,03BOJIS€ KiJIbKICHO OL[iHUTHU PiBE€Hb BJIACTUBOCTEN iHCTPYMEHTAJIBHUX CIUIABIB Ha MiJICTaBi JIOKAJIBbHOI Iil Ha
0OME>XeHi AiNgHKY cIaBy. Po3po6eHo BTOPUHHI TBEPJi CIJIaBU 3 TBEPIOCIIJIABHOTO 6pyxTy. O4iKyBaHMMI
€KOHOMIYHMI eEeKT BiJ] IepepobKu OPyXTy Ta BUPOOHULITBA BTOPUHHUX CIIJIaBiB CTAHOBUTSD 78,5 MJIH. TPH. [IPU
IOTY>KHOCTI BuUpo6HuLTBa 150 T Ha pik. Pe3ynpraTu poboTu nepenaHo TOB "KocTaHTUHIBCHKUI 3aBO],

METaJIypriiHOro 06J1aHaHHA" 171 BIIPOBAIPKEHHSI.

2. Research object: processes energy dissipation, microplastic deformation and destruction of instrumental alloys
during the local loading. Research subject: tool alloys reinforced with tungsten carbide and titanium car-bide
manufactured via controlled vacuum hot-pressed technology. Research methods: optical metallography, raster
electronic-microscopic analysis, x-ray phase analysis, three-point bend testing, hardness measuring, instrumental
indentation. The dissertation highlighted the important scientific and technical task of deepig-ing our knowledge
about the sintered tool alloys wear and destruction. New alloys with titanium carbide and structural metastable
bind Ti-Ni/Ni-Fe were developed. The temperature interval for new alloys exploitation was determined. It was
shown that exceeding of optimal working temperatures leads to intermetallic particles precipitation that cause
decreasing of crack growth resistance in comparison with as-sintered materials. Cemented carbides capability to
dissipate energy of applied plastic deformation was investigated. It was proved that cemented carbides are able to
dissipate more than 80% of energy without cracking or fracturing. The comprehensive index was developed to
allow tool materials to be quantitatively rated based on its physical -mechanical properties measured only via local
indentation of specimens in laboratory environment. Recycled cemented carbide was developed from a hard-alloy
scrap. The expected economic effect from recycling of scrap and secondary alloys production is made by a 78,5
million hrn. at a production of 150 t volume per year. The results were transmitted to LTD "Constantivoskiy plant
of metallurgical equipment" for implementation.
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