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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocnimKeHHs PyHIaMeHTalIbHUX MaTepiajlo3HaBUMX [Ip0o6JIeM CTBOPEHHS pajialiliHO-CTiNKUX QYHKIIOHATIbHUAX

MaTepiaJIiB AJI1 aTOMHO-€HEPTETUYHOI'O KOMIIJIEKCY.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Investigation or fundamental materials science issues a radiation-resistant materials for atomic-energy complex.

Pedepat yKpaiHCBKOIO:

Y po6oTi PO3IJIIHYTO MOXKJIMBICTh OTPUMAHHS AUCIIEPCHO-3MIlIHEHOI HAHOOKCHIaMU LIMPKOHio cTami 08X18H10T
METOJIOM BaKyyMHO-IyTOBOI'O TIE€peIaBy. TeOPETUYHUMMY i EKCIIEPUMEHTAIbBHUMU METOAAMU JOCIiIKEHO BILJINB
PEXMMIB BUIIJIABKY Ta PO3MIPy JIETYIOYMX YaCTMHOK Ha PO3MOALJI OKCUZIB LMPKOHIIO B 3711BKY cTaii 08X18H10T.
JocigKeHo BILIMB JIETYBaHHS OKCULAMU LIMPKOHIIO HA PO3MIpU 3€PEH i HEMETalIEBUX BKIII0YEHb, MiKPOTBEPIICTb i
MeXaHiuHi BJacTUBOCTi. [lokazaHo, 110 3MEeHIIEeHHS PO3Mipy YaCTOK OKCUiB LIMPKOHIIO, IPU3BOAUTD HO OiJIbII
piBHOMIpHOrO po3mnoiny ix B 06csi3i po3riaBy. BcTaHOBJIEHO, 1110 B 06J1aCTi KOHIEHTpaLilil yacTiHOK ZrO2 no
0,2...0,25 Bar.% mae Miclie MiIBUIIEHHS XapaKTePUCTUK MilIHOCTI Ta MJIACTUYHOCTI CTaJli y MOPiBHSHHI i3 BUXiZHOIO
crasumo 08X18H10T. ITpu koHLeHTpaLisx YacTuHOK ZrO2 Bumie HixX 0,4 Bar.%, BinOyBa€eTbCs 3HIDKEHHSI MEXaHIYHUX
XapaKTePUCTUK i€l ctani. CTPyKTYPHUMU AOCIIIPKEHHIMY ITOKa3aJjiy, O CEPEHIA pO3Mip 4aCTOK y CTajli He
IepeBUlly€e BUXiJHOTO PO3Mipy OKCHIIB, 110 BUKOPUCTOBYBAJIVCh IIPU JieTyBaHHi. ToOTO arperallii HAaHOYaCTOK Iif
Yac I1aBK1 HeMae. JIOCTigpKEeHH CTPYKTYPU MEX PO3Tiny "4aCTKa OKCHIy-ayCTEeHITHA MaTpHUL" LO3BOJINB
BCTAHOBUTHU (PAKT 3MiHU CTyII€Hi KOTEPEHTHOCTI MeX i3 pO3MipOM OKCHUZIB. Y cTassx i3 po3mipom yacTuHOK 10-15
HM BOHM € KOTr€peHTHUMHY, i3 po3mipom 100...150 HM - MalOTb HEKOrepeHTHUI! xapakrep. s pi3HuLs 6yae maTu
BJIMBI HACJIIKY 3 TOYKU 30PY PafiallifHOi CTiMKOCTi cTajii. Came KOrepeHTHi MeXi po3finy € e(peKTUBHUMU
CTOKaMM 181 pafiauiiiHux gedeKTis, Ae BigbyBaeTbCs ix pekom6iHauis. ToMy BOHU TpaloTh BEJIUKY POJIb Y
pazianiiiHiil crabisibHOCTI MaTepiaiiB nif onpoMiHeHHsIM. TakuM YMHOM, HAaMKpalUMMU 3 YCiX TOYOK 30py - MilIHOCTi
Ta IJIACTUYHOCTI, IPOTHO30BaHOI pajialiliHoi CTiIKOCTi, pPiIBHOMIpPHOCTI po3nofiay B 06'eMi cTajli, pesakcauilHux

XapaKTEPUCTHK, € JIETOBaHi OKCUIAMU CTaJli i3 po3mipom yacTrHOK 10-15 HM Ta KoHueHTpauiewo 0,15...0,2 Bar.%.

Pedepar aHIJIiHCBKOIO:

In work the paper considers the possibility of obtaining the dispersion-strengthened steel nanooxides zirconia
08Cr18Nil0Ti by vacuum arc remelting. Theoretical and experimental methods to study the effect modes smelting
and size alloying of particles distribution of zirconium oxides in the ingot steel 08Cr18NilOTi. Investigated the
influence alloying zirconium oxide of the grain sizes and nonmetallic inclusions, microhardness and mechanical
properties. Shown that a decrease particle size of zirconium oxide results in more a uniform distribution in volume
of the melt. Found that at concentrations of ZrO2 of particles to 0.2 ... 0.25 wt.% have the increase strength and
ductility of the steel as compared with the original steel 08Cr18Nil0Ti. At concentrations above ZrO2 particles 0.4
wt.%, there is a decrease in mechanical properties of the steel. Structural studies have shown that the average
particle size of the steel does not exceed the initial size of the oxides used in alloying. That is the aggregation of
nanoparticles in melting not. Investigation of the structure of the boundaries portion "share oxide-austenitic
matrix" helped establish the fact of change in the degree of coherence of the boundaries of with the size of oxides.
In steels with a particle size of 10-15 nm are coherent with the size of 100 ... 150 nm - are incoherent. This
difference will have a important implications in terms of radiation hardness of steel. It coherent interface is
effective sinks for radiation defects, where they recombine. Therefore, they play an important role in the radiation
stability materials under irradiation. Thus, the best of all points of view - of strength and ductility, predicted
radiation resistance, uniformity of distribution in the volume of steel relaxation characteristics are the doped steel
with a particle size of 10-15 nm and a concentration of 0.15 ... 0.2 wt.%.
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