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1. BiiuB CTPYKTypHUX (DaKTOPiB HA MEXaHiYHi BJACTUBOCTI BUCOKOMILIHUX KOMIIO3ULIIHUX MaTepiaiB Ha OCHOBI

TYTr'OIJIaBKUX CIIOJIYK



2. Influence of structural factors on the mechanical properties of high-strength composite materials based on
refractory compounds

Pedepar:

1. TIpoBeeHO CUCTEMHUI aHali3 MeXaHiqHoi nosexiHku ciasiB WC-Co (Ha OTpMMaHUX B iI€HTUYHUX YMOBAX
CIJIaBaX BUBYEHO BIUIUB po3Mipy 4acTok marputii WC, BmicTy Co - 3B’13KM Ta TEMIIEPATypU Ha KOMILTIEKC
MEXaH{YHUX BJIaCTUBOCTEM). Bu3HaUeHO MexaHiuHi XxapaKTepHUCTUKU B IIMPOKOMY iHTepBaJi TeMIiepaTyp B IIpoleci
BUIIPOOYBaHb HA 3TMH. BCTaHOBJIEHO 3 TeMIIEpaTypHUX iHTEPBAJIM 3 PI3HUM MeXaHi3MOM IIJIAaCTUYHOI AedopMalliii.
BcTaHOBJIEHO TEeMIlepaTypu B SI3KO-KPUXKOTO [IepexXoay NOCIiIKeHNX CIIaBiB, KoeillieHTH Ta TIOKa3HUKU
nedopmarniriHoro 3miniHeHHs. JlaHo disnyHe TPaKTyBaHHS OTPUMAaHUX pPe3yJbTaTiB. MeTomoM IJIaHyBaHHS
€KCIIEPMMEHTY (PiBHSHHS perpecii) BCTaHOBJIEHO 3aJIEXKHOCTI MilJHOCTI Ta TPIilMHOCTIRKOCTI camo3B's3aHoro SiC
nosidpakuiiHoOro ckaany Bif po3mipy i cniBBigHOmeHHS ¢pakuiil. [TokazaHo, 1[0 MaKCUMaJbHi BIaCTUBOCTI
peanizyioTbcsl B IBodpakiinHii obsacti. [IpoBeieHO MOeIbHI €KCIIEPUMEHT Ta BUBYEHO 3a/1iKOBYBaHHS
TPilIMHY IIPU MiJBUILEHIN TemnepaTypi IiJ, MeXaHiYHUM Halpy>KeHHsIM. Po3po6JieHO i TeOpeTUYHO OOIPYHTOBAHO
METOJMKY TEPMOMEXaHI4HOi 0OpPOOKM KepaMidHMX KapOifOKpeMHi€BUX MaTepiajliB 3 METOIO MifBUILEHHS MilJHOCTI
Ta TPIIMHOCTIMKOCTI. BUBY4€HO MOBEAIHKY NOCIIIKEHUX KOMITO3ULIIMHUX MaTepiajliB METOIOM aKyCTUYHOIL eMicii
[IpM MeXaHiYHOMY HaBaHTaXeHHi. PO3po6sieHO i TEOPEeTUYHO OOTPYHTOBAHO 2 METOIUKY HEPYUHIBHOTO KOHTPOJIIO
MILIHOCTI JOCIiIKyBaHuX MarepianiB metogom AE. [TokazaHO IPUHLMIIOBY BiZMiHHICTb XxapakTepy AE B maTepiasnax,
1110 CKJIAZIAI0ThCA nulie 3 Kpuxkux ¢as (SiC) Ta B maTepiari, o MicTuTh mnactuyny ¢azy (WC-Co). Knto4osi cyoBa:
Me>Ka MIIJHOCTI, MeyKa IJIMHHOCTI, [IJIACTUYHICTh 10 pyWHYBaHHS, TBEPZi CIIJIaBY, CAMO3B'SI3aHMI1 Kap6ili KpeMHIIO,

aKyCTHMYHA eMmicis.

2. A systematic analysis of the mechanical behavior of WC-Co alloys was carried out (on alloys obtained under
identical conditions, the influence of the size of particles of the WC matrix, the content of Co-binder and
temperature on the complex of mechanical properties was studied). Mechanical characteristics were determined
in a wide temperature range during bending tests. Three temperature intervals with different mechanisms of
plastic deformation have been established. The temperatures of ductile-brittle transition of the investigated alloys,
coefficients and indicators of strain hardening have been established. A physical interpretation of the results
obtained is given. The experiment planning method (regression equation) established the dependences of the
strength and crack resistance of the self-bonded SiC polyfraction composition on the size and ratio of fractions. It
is shown that the maximum properties are realized in the two-fraction region. A model experiment was carried out
and the healing of a crack at an elevated temperature under mechanical stress was studied. A technique for
thermomechanical treatment of ceramic silicon carbide materials with the aim of increasing strength and crack
resistance has been developed and theoretically substantiated. The behavior of the investigated composite
materials is studied by the method of acoustic emission under mechanical loading. Two methods of non-
destructive testing of the strength of the investigated materials by the AE method were developed and
theoretically substantiated. A fundamental difference in the character of AE is shown in materials consisting only
of brittle phases (SiC) and in a material containing a plastic phase (WC-Co). Key words: tensile strength, yield
strength, plasticity before fracture, hard alloys, self-bonded silicon carbide, acoustic emission.
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