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1. 3aKOHOMIPHOCTI CTPYKTYPOYTBOPEHHS HOBMX 3HOCOCTIMKMX KOMIIO3ULIIMHMX MaTepiajiB Ha OCHOBI cuctemu SiC-

Al203 Ta IOKPUTTIB 3 HUX JJIs1 TOPLIEBUX YIIiJIbHEHb.

2. Regularities of structure formation of new wear-proof composition materials based on system SiC-Al203 and
coatings made of them for face sealing com-pressions

Pedepar:

1. Inceprarist npucBs4YeHa po3po61ii HOBUX KOMIIO3ULIMTHUX MaTepiasiB i IOKpUT-TiB HA OCHOBI KepaMiKu CUCTEMHU
SiC-Al203 3 nipBuilieHUM piBHEM 3HOCOCTIMKOCTI. 3 METOI0 yAO0CKOHAJIEHHS BJIAaCTUBOCTEH 1iiel cucteMu 6yJ10o
IIPOBEEHO HACTYIIHI JOCIi-I)KeHHSI: BUBYEHHS BILJIMBY JBOKOMIIOHEHTHOI OKCUMIHOI 3B'a3Ku Al203 i ZrO2 B eBTE-
KTUYHIY KOHLEHTPallii Ha TEXHOJIOTIYHI PEKMMU OTPUMAHHS, CTPYKTYPY i BIaCTUBOCTI KOMITO3ULIMHOrO Marepiaiy;
BBE[IEHHS MeTaseBoi 3B'13Ku B cucteMy SiC-Al203 111 HaHeCeHHs IOKPUTTIB ra30TepMiUHIMU METOLIaMU;
OTPUMAaHHS MeTaJeBoi CKJIAZ0BOi y BUIJIsLi HaMmeny y ckiani muxty SiC-Al203 i BUBYEHHS BIIJIMBY MOTO KiIbKOCTI
Ha CKJIafl, CTPYKTYPY i BJIaCTUBOCTI KOMIIO3UTY. 3aCTOCYBAHHS IBOKOMIIOHEHTHOI OKCUIHOI 3B'S3K1 3 EBTEKTUYHUM
criBBifHO-1meHHIM Al203 i ZrO2 103B0JIsI€ CYTTEBO 3HU3UTU TEMIIEPATYPY rapsidoro NpecyBaHH4, O CIPUsE

(hOopMyBaHHIO BUCOKOILIJIbHUX IPiOHOIMCIIEPCHUX KOMIIO3UTIB. [Ipy TepTi LMX KOMIIO3UTIB 6€3 MaCTUJIbHUX



MarepiaiB B napi 3i cTazeBUM KOHTPTILZIOM peasidy-eTbCs OKUCHIOBAJIbHMY MEXaHi3M 3HOIIYBaHHs, HAaUKPAIL OO
3HOCOCTIlKicTIO Bosozie maTepian CIAJI-11 5,8 Mkm /kM. [Tpu BunpoOyBaHHi Ha 3HOCOCTIHKICTh B I1api 3 Kepa-
MiYHUM KOHTPTIJIOM peaslidyeTbCs abpa3uBHUI MeXaHi3M 3HOLIYBaHHS, NIpU 1iboMy 1=4,7 MKM /KM. Ha ocHOBI
IOCJIiI)KEeHHS] KOHTAKTHOI B3aeMmo[ii cuctemu SiC-Al203 3 HikeneMm i crimaBamu Ni-Al 6ys10 06paHO ONTUMAJIbHI
CKJIaZy AJ1s1 IOKPUTTIB 3i 3HOCOCTIHKOIO ck1anoBoio SiC-Al203, KOTpi MO>KHa HAHOCUTUTA30 TEPMIYHNMU
METOAMU. 30KPEMA BUKOPUCTOBYBAJIA METOJI, BUCOKOMIBUAKICHOTO MOBITPSHO-TIAJIMBHOTO HanujaeHHs. CTPyKTypa
BITITH-niokpuTTiB (SiC-50% Al203)-50%(Ni-15% Al) rerepodasna, cknanaeTscs i3 3epeH kepamiku SiC-Al203
po3mMipoM 7-10 MKM i ii KOMIIOHEHTIB B Hi-KeJIb-aJIIOMiHi€Bil 3B'S3Li. [HTEHCUBHICTb 3HOIIYBAHHS PO3POOJIEHUX
NOKpUTTIB ckia-gae 30 MKM /kM. Lle B iBa pa3u MeHIe, HiXK iHT@HCHBHICTb 3HOIIYBaHHS 3arapTOBaHOi cTasi 6e3
NOKpUTTsL. BcTaHOBIEHO, mo npu 3HouyBaHHI BITITH-nokputtiB cuctemu (SiC-50%A1203)-50%(Ni-15%Al)
[epeBa’kae OKMCHIOBAJIbHUI MEXaHi3M 3HOIIY-BaHHA. 3 METOI0 CTBOPEHHS METAJIOKEPAMiYHUX MaTepiasiB
IOCIIIPKEHO BILJIMB HAMEJIy 3aj1i3a Ha TEXHOJIOTIYHI PEKMMU OTPUMAaHHA KepaMiyHUX MartepianiB cucrtemu SiC-
Al203, ix B1acTUBOCTI i CTPYKTYpy. BuU3HaueHO TprOOTEXHIUHI XapaKTePHUCTUKU OTPUMaHUX MaTepialis.
[HTeHCHUBHICTb 3HOIIYBAaHHS LIMX MaTePiasliB B Napi 3i cTajsie-BUM KOHTP TisioM [ = 3,8 MKM /KM, a B 11api 3

KepaMiuHUM KOHTPTiIOM I = 4,1 MKM /KM. B 060X BUNaikax peasi3yeTbCsl OKUCHIOBAJIbHUI MEXaHi3M 3HOIIYBAHHSI.

2. Degree thesis is about the development of new composition materials and coat-ings made of the system SiC-
Al203 with enhanced wear resistance. In order to im-prove the properties of this system the following researches
have been held: investiga-tion of effect of double-component oxide bound of Al203 and ZrO2 in eutectic content
on the technological modes of acquisition, structure and properties of composition ma-terial; introduction of
metallic bound in the system SiC-Al203 to enable the coating deposition of gas-flame techniques: acquisition of
metallic constituent in form of the millings within the batch mixture of SiC-Al203 ingredients and investigation of
its amount effect on the content, structure and properties of composition material. Application of two component
oxide bound with eutectic content of AI203 and ZrO2 enables substantial decreasing of hot-pressing temperature
that results in forming of high-dense fine-grain composition materials. Friction of these composition materials
together with steel counterbody has the oxidative wear mechanism, material SIAL-Z (5,8 microns per kilometer)
has the best wear resistance. During the wear tests together with ceramic counterbody abrasive wear mechanism
takes place, at that I=4,7 microns per kilometer. On the ground of contact interaction research of the system SiC-
Al203 with nickel and alloys of Ni-Al, optimal contents for coating with wear proof constituent SiC-Al203 have
been chosen. The coatings are presumed to be deposited by gas-flame methods. In particular, high-velocity air fuel
method has been used. The structure of HVAF-coating of (SiC-50% Al203)-50%(Ni-15% Al) is heterophase,
consists of SiC-Al203 ceramic material grains of size 7-10 microns and its separate components surrounded by the
nickel-aluminium bound. Wear rate of developed coatings is 30 microns per kilometer. It is twice less than the
wear rate of hardened uncoated steel. It has been established, that wear process of HVAF-coatings of the system
(SiC-50%A1203)-50%(Ni-15%Al) has the prevailing oxidative wear mechanism. In order to create the metal ceramic
materials, effect of iron millings on the tech-nological modes of acquisition of ceramic materials of the system SiC-
AI203, their structure and properties have been researched. Tribological performances of acquired materials have
been tested. Wear rate of these materials together with the steel coun-terbody is 3,8 microns per kilometer, and
together with ceramic counterbody it is 4,1 microns per kilometer. In both cases oxidative wear mechanism takes
place.
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