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Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of a manufacturing technology of ceramic bearings with the self-healing effect for operation under

extreme conditions of corrosive media.

Pedepar yKpaiHCBKOIO:

Merta poboTu - IOCiIKeHHs KOHCOJigalil MOpouIKiB HAHOKOMIIO3ULiliHUX MaTepianiB Si3N4-ZrN(ZrC) meTogom
iCKpO-11J1a3MOBOTO CIIiKaHHS1, BCTAHOBJIEHHSI TEXHOJIOTIYHMX NTapaMeTpiB IIPOLEeCY OJlepKaHHS 6€3[10PUCTO]
KepaMiKu Ta BUBYEHHS MiIKDOCTPYKTYPH i TPUOOTEXHIYHUX BIACTUBOCTEN. [y MOCiIKEeHHS NIpoLeCcy KOHCOiganii
METOOM iICKPO-TIJIa3MOBOTO CITiKaHHS yJIbTPAAUCIEPCHUX KOMIIO3UIIITHUX ITIOPOMIKIB Ha OCHOBI cuctem Si3N4-ZrN
i Si3N4-ZrN0,5C0,5 ozepskaHo mocifgHi napTii mopomkiB B IUPOKil KOHIIEHTPaliiHii o6sacTi (Big 11%(06.) mo
33%(06.) ZrN), BinnpaljpoBaHi Ipo1ecH ix nearsoMepaliii i JeryBaHHs. BuBUeHHS Mpoliecy KOHCOJTiallii
YAbTPAAUCIIEPCHUX MOPOLIKIB KOMIIO3MLIMHUX MaTepianiB cuctemu ZrN-Si3N4 1okasaso nepesaru HeJliHinHUX
peskumis IT1C. Lle mo3Bosniio ofiepKaTh OJHOPiLHI CTPYKTYpH 3 po3MipoMm 3epeH MeHIIe 500 HM BUCOKOI 1IiJIbHOCT]
0,97 npu Temneparypax Ha (150-300) oC Hux4e HiX B ogHOCTaniiHuX (1700-18000C) ITIC pexxumax i nmposectu
BUOIP ONTUMAJIBHOTO CKJIaZly KOMMO3ulifiHoro matepiany Si3N4-22 %(06.)ZrN+(Y203+A1203), sikuii noKka3aB BUCOKi
MeXaHiuHi BJIaCTUBOCTI: TBepAicTb (23 — 26) ['Tla, TpimmHocTilikicTs 6,2 MIla-m1/2 i 3aruny 363 MIla. ITIC 6yB
yCHillTHO BUKOPUCTAHUI 11711 OTPUMAaHHS MajluX NapTill 6€3M0pUCTUX 3aTOTOBOK KEpPaMiuyHUX KyJib fiameTpom 16

MM.

Pedepar aHIJIiHCBKOIO:

The aim of the work is to investigate the consolidation of powders of nanocomposite Si3N4-ZrN(ZrC) materials by
the spark-plasma sintering method, determine the technological parameters of the preparation process of
porousless ceramics, and study the microstructure and tribological properties. For the investigation of the process
of consolidation by the method of spark-plasma sintering of ultradisperse composite powders based on the Si3N4-
ZrN and Si3N4-ZrN0.5C0.5 systems, pilot batches of powders in a wide concentration range (from 11 vol.% up to 33
vol.% ZrN) were obtained, and processes of their deagglomeration and alloying were optimized. The study of the
consolidation process of ultradisperse powders of the composite materials of the ZrN-Si3N4 system showed
advantages of nonlinear SPS modes. This investigation made it possible to obtain homogeneous structures with a
grain size less than 500 nm and a high relative density of 0.97 at temperatures lower by (150-300)oC than those in
one-stage (1700-18000C) SPS modes and choose the optimal composition of the composite

Si3N422vol. %ZrN+(Y203+A1203), which showed high mechanical properties: a hardness of (23-26) GPa, fracture
toughness of 6.2 MPa-m1/2, and bend 363 MPa. SPS was successfully used to obtain small batches of porousless
blanks of ceramic balls 16 mm in diameter.
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