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1. Po3po6ka KepaMivYHUX, METAJIOKEPaMiUHHAX MaTepialiB Ta €JIeKTPOiCKPOBUX MOKPUTTIB HAa 0cHOBI TiB2-SiC 3

MiTBUIIEHUM PiBHEM 3HOCOCTIMKOCTI

2. Development of wear-resistant TiB2-SiC ceramic, metal-ceramic materials and spark-alloying coatings.

Pedepar:

1. lucepTarito npucBsieHO po3poodLi kepamiyHux MarepianiB TiB2-SiC; meTanokepamiunux martepianis TBKHX na
ocHOBI TiB2-20mac.%SiC 3 meTaneBolo 3B'13k010 Ni-20%Cr; EIJI-11okpuTTiB cTasi Ha ocHOBI KepMmeTiB TBKHX Ta
IOCJIiI)KEHHIO BILJIMBY iX CTPYKTYPHO-(a30BOro cKjaay Ha QisuKo-MexaHiuHi Ta TPUOOTEXHiYHi BIaCTUBOCTI.
Kepamiuni matepianu cucremu TiB2-SiC maioTs reTrepodasHy CTPYKTYPY B SIKiil BKJIIOYEHHS Kap0Oily KpeMHilo
PiBHOMIPHO po3mnogineni B 06'eMi Aubopuny TuTaHy. B mpoueci TepTs mif, gi€lo BUCOKUAX MBUAKOCTEH Ta
HaBaHTa)K€Hb MaTepiaj CTajeBOro KOHTPTisa iHTEHCUBHO AedOpMy€eThCS Ta IEPEHOCUTHCS Ha TIOBEPXHIO KEPAMIKUL.
ITpu npomy Ha nosepxHi TepTs TiB2-SiC popmyroTbes okeupasi niisku Fe203, Fe304, ski 3anobiraroTs
[IOIIKOKEHHIO IOBEPXOHb TEPTSI i CIIPUSIOTH MiABUILEHHIO TPUOOTEXHIYHUX NTapaMeTpiB. Ha 0CHOBI fociixeHb
3aKOHOMIPDHOCTEM 3MO4YYBaHHS Ta KOHTaKTHOI B3aemogii TiB2-SiC 3 HikeJsiem Ta CIjlaBaMuy Ha 1OTO OCHOBI

BCTaHOBJIEHO, 1110 ONITUMAaJIbHOIO MeTajleBoIo 3B'513K010 € cryaB (Ni-20mac.%Cr). OnTHMi30BaHO TEXHOJIOTIUHI



napameTpy OTpPUMaHHs HOBUX KepmeTis cuctemu (TiB2-SiC)-(Ni-20mac.%Cr). Ix cTpykTypa rerepodasHa i
CKJIaJIa€ThCs 3 3€peH OJubOpUIY TUTAHY, MDK SIKMMU PO3IOAisieHa 3B'513Ka, sIKa BJISIE COO0I0 TBEPIUI PO3UUH
KPEMHiIo B HiXpoMi. B po60Ti moKas3aHo, 1110 BapiloBaHHSM KiJIbKiCTIO METaJiYHOi 3B'sI3KM MO>KHA BIJINBATU Ha
TOBIIVHY OKACHMUX IJIIBOK i TUM CaMUM KEPYBATH iHTEHCUBHICTIO IIPOLIECIB 3HOIYBAHHS PO3POOJIEHUX
MeTaJIoOKepaMiYHMX MarepiaiiB. B pe3ysbTaTi eJIeKTPOiCKpOBOro jieryBaHHs ctaji enekrpogamu TEKHX Ha ii
NoBepXHi GOpMYeThCs 3MILJHEHUI 1Iap, SIKUH sIBJISE€ COOOIO SIBJIsSIE COOOI0 MATPULIIO 3 TBEPAOIO PO3UYUHY Ha OCHOBI
3aJ1i3a, 0 AUCIEPCHO 3MilJHEHa 3epHaMu aubopuny tutany. Pospobseni ElJI-mopudikoBaHi mapu Ha craji MaloThb
BHICOKUM piBE€Hb TPUOOTEXHIYHMX XapaKTEPUCTUK B YMOBAxX TE€PTsI KOB3aHHS 6€3 MacTuJa Ta MiABUILYIOTh

3HOCOCTINKicTb crasi 30XI'CA B 3-4 pasn.

2. Thesis is devoted to the development of TiB2-SiC ceramic, TiB2-20%SiC cermets with Ni-20%Cr metallic bond
and alloy-spark coating based on the developed TBKHX cermets. TiB2-SiC ceramic materials have heterogeneous
structure with uniform distribution of carbide particles in titanium boride. At friction under high speed and load
steel material becomes deformed and transmits on ceramic surface. At the same time Fe203, Fe304 oxide films are
formed on the friction surfaces. These films prevent damages of friction surfaces and provide high tribotechnical
characteristics. On the base of researched dependences of wetting and contact interaction of TiB2-SiC with nickel
and nickel-based alloys it has been established that Ni-20mas.%Cr is the optimal metal bound. The technological
parameters of (TiB2-SiC)-(Ni-20mas.%Cr) cermets manufacturing were optimized. The structure of new cermets is
heterogeneous and consists of titanium boride grains and metal bond that represents silicon solution in nichrome.
It is possible by the amount of metal bond content to influence on oxide films thickness in cermets and to operate
on the intensity of developed cermets wear process. As a result of steel electric-spark alloying by TEKHX
electrodes, hardened layer is formed. It represents the matrix of iron-based solid solution strengthened by
titanium boride particles. The developed modified layers have high tribotechnical characteristics and improve
wear resistance of 30XI'CA steel by 3-4 times.
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