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V. BizomocTi npo gucepraniio
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Tema gucepranii:
1. 3aKOHOMIPHOCTI BIIZIMBY 3aJIMIIKOBUX TEPMiYHMX MIKpOHAIIPY)XEHb Ta Aucliepcii po3mipiB Kap0OifHUX 3€pEH Ha

nedopMaliiiHi XxapakKTepuCTUKU TBepAux cisasiB WC-Co

2. Regularities of influence of residual thermal microstresses and dispersion of carbide grains sizes on the
deformation characteristics of WC-Co hardmetals.

Pedepar:

1. Inceprauiiina po60Ta IPUCBIYE€HA BCTAHOBJIEHHIO 3aKOHOMIPHOCTE! BIIJIMBY 3a/IMIIKOBUX TEPMOHAIIPY>KEHD, 110
BMHUKAIOTh B (pa3ax TBEPAUX CIIJIAaBiB HA CTaflil OXOJIOIKEHHS ITiCJIs CIIiKaHHS, Ta TapaMeTpiB po3snoxiny 3epeH WC
3a po3Mipamu Ha JedopmalliiiHi XapakTepUCTUKY LUX CIIJIaBiB IpY PO3T#A3i Ta CTUCKY. B poOOTi 3anpOI1IoHOBaHO
dopmyu 17151 OOUNCIIEHHS CePeIHIX 3/IMIIKOBUX TEPMOHANPY>KEHb B (pazax TBepporo ciiaBy WC-Co.
BcTaHOBIIEHO, IO 3a/IMIIKOBI HAIIPY>KEHHS B 00'€Mi 3pa3Ka NIepEeBUIIYIOTh HAMIPY>KEHHS 0iJIs1 OBEPXHI OibII HIXK y
IBa pasu. BussieHa 3asexxHicTh KoedillieHTa CyMixKHOCTI Kap6iHoi gasu Big nucnepcii po3mipiB ii 3epeH B criyiaBax
WC-Co. lle nossoJisie BpaxoByBaTu KoedillieHT Bapiauii 3epeH WC npu Bu3HaueHHi fedopmaliiiiHux
XapaKTepUCTUK TBepaux ciasiB WC-Co. Po3po6sieHO TeOpeTUYHUI MeTO, OOy I0BY Aiarpam 1edpopMyBaHHS
TBepaux ciiaBiB WC-Co mpu po3Ts3i Ta CTUCKY, 10 BpaxoBy€e 00'€éMHi KOHLEHTpallii, IPY>KHi MOZyJIi Ta

KoediljieHTH TenI0BOro po3mypeHHs a3, 3aJIMIIKOBI TePMiuHi MiKpoHanpy>keHHs, Jepopmaliiiiti



XapaKTepPUCTUKM (a3 Ha y4acTKax 3MillHEHHs], cepeHi po3mipy K06albTOBUX IIPOLIAPKIB Ta KAPOiAHUX 3€peH,
Iucriepciio po3aMipiB kap6igHux 3epeH i ix koedinieHT cymibkHOCTI. [TOPiBHSAHHS 3 €KCIIEPUMEHTOM CBiIYUTh PO
aJleKBaTHICTb pO3p006JI€HOI TEOPETUYHOI MOl peasibHUM Ipolecam nedopmyBaHHs B ciitaBax WC-Co npu
BiZICYyTHOCTi NOLIKOPKeHb MIKDOCTPYKTYPU. BUSIBJIEHO CYTTEBUI BIIJIMB 3aJIMIIKOBUX TEPMOHAIIPYXKEHb HA YMOBHI
rpaHuLi TEKYJYOCTi [IPU PO3TA3i Ta CTUCKY. 30iIbIIEHHS PiBHS 3aJIMIIKOBUX T€PMOHANPYKEHb IPU3BOIUTD 1O
NiABUILEHHS] YMOBHUX IPaHULb TEKYYOCTi IIPU PO3TSI3i Ta 3BMEHIUIEHHS X BEJIMYUHU [IPY CTUCKY. 30ibLIEeHHS
koedinjienTa Bapiatlii 3epeH WC 3a po3mipamMy He 3Ha4HO IiiBUIIye YMOBHI I'PaHULi TEKy4OCTi IpY PO3T:3i Ta
CYTTEBO 3MEHIIYE iX IpU CTUCKY.

2. The dissertation deals with the study of regularities of the influence of residual thermal stresses, which arise in
phases of hardmetals at the stage of cooling after the sintering, and WC grain-size distribution on deformation
characteristics of these alloys under tension and compression. In the work formulas for calculation of the average
residual thermal stresses in phases of WC-Co hardmetals are suggested. It is established, that the residual stresses
in volume of a sample exceed the stresses near a surface by a factor of 2. The dependence of the carbide phase
contiguity on the dispersion of the phase grain sizes in alloys WC-Co is revealed. This has allowed us to take into
account coefficient of variation of WC grain sizes when determining deformation characteristics of WC-Co
hardmetals. A theoretical method of construction of the deformation diagrams of WC-Co under tension and
compression is developed. It takes into account volume fraction, elastic modules and coefficients of thermal
expansion of the phases, residual thermal microstresses, deformation characteristics of the phases on the regions
of strengthening, mean sizes of Co layers and WC grains, dispersion of carbide grain sizes and their contiguity. The
comparison with experiment testifies to adequacy of the developed theoretical model to real processes of
deformation in WC-Co alloys provided that damages of the microstructure are absent. The essential influence of
residual thermal stresses on conditional yield points under tension and compression is revealed. The increase of a
level of residual thermal stresses results in an increase of conditional yield points under tension and a decrease of
their values under compression. The increase of the coefficient of variation of WC grain sizes insignificantly
increases conditio-nal yield points under tension and essentially reduces them under compression.
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