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1. Ilpouecu TepmivHOI Aerpasanii BUICOKOTEMIIEPATYPHUX METAJIEBUX MaTepialiB

2. Thermal degradation processes in high temperature metallic materials

Pedepar:

1. Incepranifina po60Ta IPUCBIYEHA JOCIIKEHHIO BILJIMBY BUCOKOTEMIIEPATYPHOTO OKMCHEHHSI Ha XiMiuHY i
MIKPOCTPYKTYPHY CTabijIbHICTb BUCOKOJIETOBAaHMX CTaJI€iA, HiKeJIeBUX i KOOAIbTOBUX >kapoMilHux ciiasiB (KMC) Ta
ITOKPUTTIB HA iXHi¥l OCHOBI. [IpOBeIEeHO eKCIIepUMEHTaIbHE JOCiIPKEHHS BUCOKOTEMITEPATyPHOI KOPO3iliHOi
NIOBEJiHKY IIMPOKOTO CIIEKTPY METaJIeBUX MaTepiasliB — Bifj 0HO(A3HUX CILJIaBiB 0 6araTOKOMIIOHEHTHUX
6aratoda3HuX CUCTEM IIOKPUTTA-CyOoCTpaT». PO3p0obaeHOo MeTo I MifgBuleHHs Kopo3iiiHoi crifikocTi HXKC 602 CA
mIIIXOM TepMiuHOi 06po6ku npu 800°C. Busisieno guHamMiuHe ¢dpa3oBe IepeTBOPEHHS Y IPOLieCi OKNCHEHHS B
cryaBax Ha ocHoBi cucteM Ni—Cr—Nb, Fe—Cr—Nb, Co—Cr—W i 3anpornoHOBaHO MeXaHi3M BUCXiAHOI Audyaii
TPETHOTO €JIEMEHTY HA OCHOBI TEPMOJIMHAMIYHOTO 1 KIHETUYHOTO MOZEJIIOBAHHS. YIOCKOHAIIEHO MOJEIb
[IPOTHO3YBaHHS XiMiYHOTO PECYpPCy TOHKOCTIHHMX BUCOKOTEMIIEPATYPHUX JeTayeN, 1Ka MOXKe YHIBEPCaIbHO

3aCTOCOBYBaTHCH 5K 110 pepuTHux marepiainis tuny FeCrAl i FeCr, Tak i go aycreniTHux cranei ta JKMC. Mopeinb



romoreHizanii CALPHAD afjanToBaHO [0 CUCTEM «IIOKPUTTSI-CYyOCTpaT», HA OCHOBI YOTO 3alIpOIIOHOBAHO HOBUIA

IHCTPYMEHT $K OLIiHKM TPUBAJIOCTI XUTTS 3aXUCHUX MTOKPUTTIB, TaK i IN3aliHy HOBUX CUCTEM.

2. The thesis is devoted to the investigation of the high temperature oxidation effect on chemical and
microstructural stability of high alloyed steels, nickel- and cobalt-base superalloys as well as high temperature
protective coatings. An extensive experimental program has been performed for a wide spectrum of high
temperature alloys and coating ranging from NiCr- and NiCrAl-base single-phase alloys to complex
multicomponent multiphase coating systems “coating-substrate”. A pre-oxidation technique was developed for a
commercial high-Cr NiCrAl-base alloy 602 CA to improve its oxidation resistance at 1000-1200°C. After pre-
oxidation for 100 hours at 800°C, the alloy forms a nanoscale (100 nm thick) a-Al203 based oxide film which si able
to prevent internal oxidation of Al above 1000°C in air.
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