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1. DopmyBaHHS CTPYKTypHU Ta KoedillieHT TPIlIMHOCTINKOCTI KOMITO3ULIIMHUX KEPaMiYHUX MaTepiasiB 3

YAbTPpaAUCIIEPCHUMU BKIIIOYEHHAMU BYTIJIELIO.

2. Structure formation and fracture toughness of composite ceramic materials with microinclusions of carbon.

Pedepar:

1. TlpoBegeHe KOMIIJIEKCHE EKCIIEPUMEHTAalIbHE LOCIiIKEHH rapsa4yenpecosanux marepianis cucremu TiB2-TiC-
B4C npu temnepatypi 21000C ta tTuckosi 30 MIla. [TokasaHo, mo rapsde npecyBaHHs nopoukis TiC ta B4C B
CTPOro BU3HAY€HOMY aTOMHOMY cHiBBifiHOMIeHHi (2:1) B iHTepBani Temnepatyp 18000C?T?21500C nif Tuckom 20 -
40 MIla npu3BoguTh 00 popMyBaHHS HOBOI a3y TiB2 i3 Bkto4eHHAM 1o ii CKIaAy ylIbTpaguclepCHUX KIacTepiB
Byrsewo. QopmysaHHs cTpykTypu TiB2 - C nosicHeHe NpOTiKaHHIM NPOLLECY KBa3ieBTEKTUYHOTO I17IaBJI€HHS
KoMIIOHEHT cuctemu TiC - B4C B IOKaJIBHUX MICIISIX iX KOHTAKTY, K€ CYIIPOBOJIKYEThCS XiMIYHOIO PeaKLi€eto
YTBOPEHHSI 60pUy TUTAHY B PiTKOMY CAJIBHO IIEPEOXOJIOKEHOMY CTaHi, 1[0 NPU3BOAUTD O HACTYITHOI
HaAJIBUIKOI KPUCTAMi3alii i€l CrIoyKy i3 BKJIIOYEHHSIM [10 ii cKi1afy KiacTtepiB Byrielo. Po3pobseHo 3arajibHUN

niaxin go nporHo3yBaHHs KoeillieHTy TPILMHOCTIMKOCTI Ta eHeprii pyliHyBaHHS MAaTPUYHMX KOMIIO3UTIB i3



yPpaxyBaHHSIM reoMeTpii (ppOHTY TPIlIMHY, a CaMe MOXJIMBOCTI ITPOTMHY (PPOHTY MK MiCLSIMU 3aTPUMKH, 32
IOTIOMOTOIO SIKOT'O [TOKa3aHOo, 110 SIK HU3bKOMOZYJIbHI BKJIIOYEHHS (sIKi BifirpaioTh poJib 0P, 3aTYILIIOI0UU BiCTps
TPillIMHY), TaK i BKJIIOYEHHSI i3 BULIUM HX y MaTpulli Mogysem FOHra MoxXyTh 3MillHIOBaTH Martepia. [Ipuyomy
ONTUMAJIbHUI PO3MIP HU3bKOMOZYJIBHOTO BKJIIOYEHHS (200 IOpU) Ma€e OYyTU MEHIIVM, & BUCOKOMOJYJIBHOTO -

6inbIKM 32 PO3Mip 3epHa MaTpHULIi.

2. The complex experimental study of hot pressed materials based on TiB2-TiC- B4C system is carried out. Hot
pressing of TiC and B4C powders under the temperature interval 18000C?T?21500C and pressure 20 - 40 MPa is
shown to lead to TiB2 with carbon clusters phase formation. The cause of such structure appearance is the
process of quasi-eutectic melting of TiC and B4C in local places of mutual contact accompanied by the chemical
reaction of liquid TiB2 synthesis. This leads to superquick crystallization of titanium boride with C-clusters. A
theoretical model for fracture toughness and destruction energy of matrix composite estimation is developed
taking into account the crack front between places of delay bending possibility. It is shown, that inclusions with
low Young modulus (blunting the crack tip) as well as inclusions which Young modulus is higher than that of matrix
may strengthen the material. The size of low modulus inclusions should be larger than that of matrix and the size
of high modulus inclusions should be smaller.
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