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1. OCO6UBOCTI CTPYKTYPHOTO CTaHy Ta (Pi3NKO-MEXAHIYHUX BIACTUBOCTEN KOMIIO3UTA ajIMa3-Kapobin KpeMHilo

2. The features of structural state and physical-mechanical properties of composite diamond-SiC

Pedepar:

1. Y po6oTi npoBeieHO AOCIIPKEHHS CTPYKTYPHOTO CTaHy psAy ajJMa3HuX MOJIKpUCTaliYHUX MaTepianis. [TokaszaHo,
110 HaNIPy>KeHO-1e(pOPMOBAHUI CTaH KOMIO3UTa anMa3s-SiC BU3HAYAEThCs IPUKIIAICHUM TUCKOM i pi3HULIEI0
KOHCTaHT IPY>KHOCTI fioro ¢a3. BiH cripusie BUCOKUM €KCITyaTaliliHUM BJIACTUBOCTSIM Marepiaiy, ocKinbku SiC
3HAXOAUTHCSI B yMOBax BcebigyHOro ctucky (2,5 I'Tla), a anmas - nipu BcebiuHOMy po3Ts3i (0,5 I'Tla).
MikpoHanpy>XeHHs B aJiMa3i MOKHA XapaKTepU3yBaTH AUCIIEPCi€I0 NICEBI0-MaKPOHAIIPYKeHb, a B SiC piBEHb
MiKpOHAIPY>XK€Hb BU3HAYAETLCS], B OCHOBHOMY, 1OT0 CYOCTPYKTYPHAM CTAHOM. YJIbTPA3BYKOBUMHU METOLAMU
BMMIipsIHO 3Ha4eHHs Monysis FOHra B 3paskax marepiainy. [lokazaHo, mo ypaxyBaHHS CTPYKTYPH MaTepiany I03BOJIsIE
MiJBULIMTY TOYHICTh IPOTHO3YBAaHHS MOYJIS IIPYKHOCTI. BCTaHOBJIEHO, 1[0 3aKOHOMIPHOCTiI 3MO4YyBaHHS
[IPUPOIHOrO ajMasy i KOMII03uTa anMas-SiC MeTaliYHUMY PO3IIaBaMU, SIKi CKJIaal0Th OCHOBY CEPIMHMX IIPUIIOIB,
€ noni6bHumu. HasBHicTb Kap6iny KpeMHilo B MaTepiasi BUK/IMKA€e He3HAUHe TOTipIIEeHHS HOro 3MO4yBaHHS B

MOPiBHAHHI 3 MOHOKPUCTAaJIaMU IPUPOJHOTO anma3sy. Ha OCHOBI ofiep>KaHUX Pe3yJIbTaTiB 3alIPOIIOHOBAHO i



peani3oBaHo, Ipu BUCOKOMY THCKY (7-8 I'Tla) Ta Temneparypi (1700-1800C), mikpocTpyKTypy Komno3ura anmas-SiC,
sika 3a6e3Ievyye BUCOKi 3HaY€HHSI 3HOCOCTIMKOCTI Ta TepMOCTabiNbHOCTI MaTepiany. BcTaHOBI€HO OCHOBHI
3aKOHOMIPHOCTI CTPYKTYPOYTBOPEHHS TaKOI'0 MaTepiaiy B 3aJIEKHOCTI Bif 4acy i30T€pMi4HOI BUTPUMKHU Ta

CTPYKTYPHOT'O CTaHY BI/IXi,U‘HI/IX AJIMAa3HUX l'[OpOIJ_IKiB.

2. A structure of a number of diamond polycrystalline materials was investigated. Stress-strain state of diamond-
SiC composite is determined by pressure of sintering and mismatch of the elastic constants of phases. This state
brings to high operation performances of material since SiC is exposed to compressive stresses and diamond -
tensile stresses. Microstresses in diamond are arisen from presence of pseudomacrostresses. Accounting for the
structure of composite enables to increase an accuracy of forecast of modulus of elasticity. Wetting of natural
diamond and composite diamond-SiC by metallic melt, which are a background for production of commercial
solders, is similar. A presence of SiC in the composite brings to insignificant impairment of wetting of the
composite diamond-SiC if compare with single crystal of diamond. In terms of the obtained results, the optimized
microstructure of composite diamond-SiC was proposed and obtained at high pressure (7-8GPa) and temperature
(1700-1800 C). This microstructure provides a high wearresistance and thermalstability. The main regularities of
structure formation of this material versus time of isothermal holding and structural state of initial diamond
powders were specified.
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