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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Edexrtu nomkomxeHHs Ta mogudikallii B nepcrneKTUBHUX MaTepianax s1epHoi Ta TEpMOSIEePHOI €HepreTUKY IIif

BIIJINBOM ITIOTY>KHUX IJIA3MOBUX HABAHTA’)KEHHb.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Damage and modification effects in prospective materials of nuclear and thermonuclear power engineering under
the influence of powerful plasma loads.

Pedepar yKpaiHCBKOIO:

ExcriepuMeHTasbHO [OCiIpKeHo Mogudikaliiio moBepxHi 3paskis crasi Eurofer noTy>xHMMu oToOKaMu I1j1a3MHu.
[TokazaHO MOKJIMBICTb JIeTYBaHHS N10Bepx0oHb cTasi Eurofer Bosbdppamom. KoHuieHTpallist Bosbdpamy LOCIATHYTa
noHap 25 mac.% y IOBEPXHEBOMY 11api 10 4 MKM. MopdoJ10risi IOBEPXHi PO3BUBAETHCS NEPEBAKHO LIISIXOM
IIJIaBJIEHHA Ta [TIOBTOPHOTO 3aTBEPJiHHS IOBEPXHEBOTO IApy. B pe3ysbTaTi iMITyIbCHOTO M71a3MOBOTO OITPOMIHEHHS
BUSIBJIEHO YTBOPEHHS IPiOHUX CTiIIBHUKOBUX CTPYKTYP 3 po3mipom ocepepka 150-250 HM. [Tozi6Hi yTBOpEHHS
MO>YTb IPU3BOJUTHU IO PyHHYBaHHS IOBEPXHEBOTO MIapy MaTepiany i 3HaYHUM BUKUAAM MUY Iif, Yyac M1a3MOBO-
IIOBEPXHEBOi B3aemoii. EkcriepuMeHTanbHO 0Ka3aHo, M0 Koe(illieHT PO3MOPOLIEHHS 4J1s1 3Pa3KiB,
MoaudikoBaHUX IJIa3MOI0, i 3pa3KiB y BUXiTHOMY CTaHi He3HAYHO Biflpi3Hs0ThCS. BopHO4ac
JIeTYBaHHsI /3MilllyBaHHS MaTepiany MigKIagKy Ta oNnepeiHbo HAHECEHOTO BOJIb(PPAMOBOIO IIOKPUTTS IPU3BOLUTD
IO 3BMEHIIEHHs PO3MuJieHHs B 1,5 pa3u. BUBYeHO BIJIMB €eKCTPEMaJIbHUX TEIJIOBUX HAaBaHTa)XEHb HAa HAaJIPYKOBaHi
peuriTyacTi 3pa3ku Bosibdpamy. JocCiIKeHo 3MiHU MiKpOCTPYKTYypHOI MopdoJiorii pemiTyacTux BoabPpaMoBUX

3pasKiB Ta JMHAMIKy BUKUY [TMJIy Ta YACTUHOK MaTepiasy IIif] 4ac ONPOMIHEHHS I17Ia3MOBUMU ITIOTOKAMU.

Pedepar aHIJ1iHCBKOIO:

The modification of the surface of Eurofer steel samples by powerful plasma flows was experimental studied. The
possibility of alloying the Eurofer steel surfaces with tungsten was shown. The concentration of tungsten reached
more than 25 wt% in the surface layer up to 4 microns. The surface morphology developed predominantly by
melting and re-solidification of the surface layer. The formation of small cellular structures with a cell size of 150-
250 nm was detected as a result of pulsed plasma irradiation. Such formations can lead to the destruction of the
surface layer of the material and significant dust emissions during plasma-surface interaction. It has been
experimentally shown that the sputtering coefficient for plasma-modified samples and samples in the initial state
are insignificantly different. At the same time, doping/mixing of the material substrate and the pre-applied
tungsten coating leads to a 1.5- times decrease of sputtering rate. The effect of extreme thermal stresses on
printed lattice tungsten samples was studied. Changes of microstructural morphology of lattice tungsten samples
and dynamics of dust and material particles emission during irradiation by plasma flows were investigated.
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