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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PyGPHK: 29.19.13

Tema guceprauii:
1. ®i3nyHi 3aKOHOMIPHOCTI MeXaHiYHOI OBEiHKY i BJIACTUBOCTI KOMIIO3UTIB 3 KEPAMiYHOIO MaTPULIEIO IIPU

JIOKQJIbHOMY HaBaHTaKE€HHI

2. Physical Regularities of the Mechanical Behavior of Composites with a Ceramic Matrix under Local Loading

Pedepar:

1. Y po6orTi, Ha mMUPOKOMY KOJIi KOMIIO3UTIB 3 KepamidHoto marpuueto (KKM), Bunpo6yBaHo HOBY MOZEb
iHIeHTYBaHHS KPUXKUX MaTepiajliB Ta eKCIIepUMEHTAJIbHO JOCIiIKEHO CTPYKTYpPyY 00J1acTi iXx KOHTAaKTHOTO
PYUHYBaHH4, B SIKill BUJIJIEHO 30HU, 10 XapaKT€PU3YIOTbCS Pi3HOIO FT€OMETPI€I0 TPILMH i pi3HMMU MexaHi3MaMu
PYHHYBaHHS. Y MeKax HOBOi MOZEJIi iHAe€HTYBaHHS BCTAaHOBJIEHO 3B'$1I30K MiXX BEJIMYMHOK KOHTAaKTHOT'O TUCKY
(TBepaicTio HM) i XxapaKTeprUCTUKaMM MIlJHOCTI /1J1s1 KOMIIO3UTIB 3 KEPaMi4HOIO MaTPULEIO Ta 3alIPONIOHOBAHO
OPUTiHAJIbHI METOAVKU aTeCTallii MEXaHIYHUX BJIACTUBOCTEN KOMIIO3UTIB IIPU JIOKAJIbHOMY HaBaHTaKE€HHi
(KOHTaKTHI MILTHOCTI ITpM pO3TITyBaHHI i cTUCKaHHI). [ToKa3aHO 3B'430K MixX IapamMeTpaMy CTPYKTYPHOI
HEOJIHOPIIHOCTI KepaMiKul i CTATUCTUYHUMU XapaKTePUCTUKAaMU KOHTAKTHOI MillHOCTI (Mozyb Beitbyiina). Ha

IIPUKJIaJi HOBUX KOMIIO3UTIB 3 KepamiuyHoio maTtpuneio B4C-MeB2 (Me - Ti, Zr, V, Cr), B4C-SiC, B4C-AIN



BCTAHOBJIEHO 3aJIEKHICTh MiXX IapaMeTpaMU CTPYKTYpH (00'€eMHUI BMICT (pa3, IUCIEPCHICTb CTPYKTYPH,
[IOPUCTICTb, PiBE€Hb BHYTPIIIHIX HAIIPYX€Hb), KOHTAKTHOIO MILHICTIO i iX CITy’KOOBUMHU XapaKTepPUCTUKAMU.
OTpumaHi pe3ysibTaTy BaXJIUBI 115 (Pi3KU TBEPIOTro Tija, 30Kpema (i3uKku MilJHOCTI KPUXKUX Tijl; Teopii
MEXaHiYHNX BUIIPOOOBYBaHb, a CaMe - METOIiB aTeCTallii XapaKTEePUCTUK MIIJTHOCTI KpUXKUX TiJl IPU iHIEHTYBaHHI; a
TaKOX (i3MYHOr0 MaTepialo3HABCTBA, B YACTHUHI pO3p06KY (i3MYHUX IPUHLUIIB KOHCTPYIoBaHHSI KKM 3 BUCOKOIO

3HOCO- Ta yIAPOCTIMKICTIO.

2. The present work is devoted to the analysis of fracture conditions of brittle bodies under the action of local and
impact loads, which is their most often encountered application. In the work, a new model of indentation of brittle
materials was tested on a wide range of composites with a ceramic matrix (CCM), the structure of the region of
their contact fracture was experimentally investigated, and regions characterized by different geometries of
cracks and different mechanisms of fracture were distinguished. In the frame of the new indentation model, a
relation between the value of the contact pressure (hardness HM) and strength characteristics for composites with
a ceramic matrix was determined, and original procedures for the certification of their mechanical properties
under local loading (contact tensile strength and contact compressive strength) were proposed. The interrelation
between the parameters of structural inhomogeneity of ceramics and statistical characteristics of contact strength
(theWeibull modulus) is shown. By the example of new composites with a ceramic matrix, namely B4C-MeB2 (Me-
Ti, Zr, V, Cr), B4C-SiC, and TiN-AIN, relations between the structural characteristics (volume contents ofphases,
structure dispersity, porosity, and the level of internal stresses), the contact strength, and their operating
characteristics were established. The results are important for solid-state physics and physical materials sciences,
in part of development physical principles of constructing CCM with high wear- and impact resistance.
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